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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with 1SO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

pted by the technical committees are circulated to the member bodies for voting»<Publication a
Fnational Standard requires approval by at least 75 % of the member bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subjed
nt rights. 1SO shall not be held responsible for identifying any or all suchypatent rights.

10303-522 was prepared by Technical Committee 1ISO TC184/SC4, Industrial automation syst
integration, Subcommittee SC4 Industrial data .

second edition of 1ISO 10303-522 cancels and replaces the first edition (1ISO 10303-522:2003
Ch it constitutes a technical revision.

10303 is organized as a series of parts, each published separately. The structure of 1ISO 1030
ribed in 1ISO 10303-1.

n part of ISO 10303 is a member of ong of the following series: description methods, implementa

ication resources, application protocols, abstract test suites, application interpreted constructs,
ication modules. This part of 1S0°10303 is a member of the 500 series.

pmplete list of parts of ISO 10303 is available from the Internet:
<http://www.tc184-sc4.org/titles/>
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ISO 10303-522:2006(E)

roduction

ISO 10303 is an International Standard for the computer-interpretable representation of product
information and for the exchange of product data. The objective is to provide a neutral mechanism
capable of describing products throughout their life cycle. This mechanism is suitable not only for neutral
file exchange, but also as a basis for implementing and sharing product databases, and as a basis for
archiving.

Thi
inte
fung
is a
amg

Thi
part

[preted construct (AIC) provides a logical grouping of interpreted constructs that supports acspe

common interpretation of the integrated resources that supports shared information requirem
ng application protocols.

document specifies the application interpreted construct for that identifies specific characteristig
shape used in manufacturing. These characteristics are used to define manufacturing features. T

part of 1SO 10303 1S a member of the appllcaflon mterprefed construct series. An appllcation

Cific

tionality for the usage of product data across multiple application contexts. An interpreted consfruct

ents

s of
hese

shapes can be represented either by machining features defined in this application interpreted constrycts,

orb
inte
iden

Thi
pre

Modlifications to EXPRESS specifications are upwardly cempatible if:

such instances conform to both the unmodified and‘modified EXPRESS specifications;

accq

Spe
The

1SO
dec

The

y a boundary representation solid model, shared by other application pretocols and used as applicg
[preted constructs in application protocols. The purpose of manufagturing features is to facilitatg
tification of manufacturing shapes that are human and computernterpretable.

edition of this part of 1ISO 10303 incorporates modifications that are upwardly compatible with
ious edition, and modifications that are not upwardly compatible with the previous edif
the modifications do not result in changes to instances that are encoded according to 1SO 10303
the modifications do not result in changes*to software that conforms to ISO 10303-22 with respe
ss to the data content of data structures;

the modifications do not invalidate mappings to the previous edition of this part of ISO 10303 tha
ified in the mapping table gfan ISO 10303 application protocol.

second edition of thi§ part of ISO 10303 (ISO 10303-522:2006) includes the modifications to
10303-522:2003 listed below. These modifications are categorized as follows: changes to the E
arations, new EXRRESS declarations, and changes to definitions of EXPRESS entity data types.
following-EXPRESS declarations have been modified:

— chamfer;

tion
the

the
ion.

21;

Ct 1o

are

XPRESS

al =l
—cage_rotnd,;

— externally_defined_feature_definition;

— feature_definition;

— flat_face;
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— outer_round;
— outside_profile;
— pocket;

— protrusion;

— rib_top;

— rounded_end;

— rounded_u_profile;

— square_u_profile;

1 step;

— slot_end;

— thread;

+ vee_profile;

+ vee_profile.

The|following EXPRESS declarations have been added:

<1 gear;

— thread_runout.

The|expanded listing contains the EXPRESS for the entities defined in 1SO 10303-522 and the integrpted
resqurce entities used by-these entities is given in Annex D. A graphical representation of the expanded
EXPRESS is given_irhAnnex C. The short names of entities specified in ISO 10303-522 is givep in
Anrlex A. Requiretnents on the use of the short names are found in the implementation methods inclyded
in 150 10303. A-technical discussion on the usage of entities is given in the technical discussion fourld in
Anrlex E. Atnex B defines the information object identifier for the part as specified by 1SO/IEC 8824-1.

viii ©IS0 2006 — All rights reserved


https://standardsiso.com/api/?name=41c350b762ed4c90ec90ae0b0212d4fe

INTERNATIONAL STANDARD ISO 10303-522:2006(E)

Industrial automation systems and integration — Product
data representation and exchange —

Part 522:
Application interpreted construct: Machining features

1 $cope

Thig part of 1ISO 10303 specifies the interpretation of the integrated resources tocsatisfy requirementg for
madhining feature use across a range of application protocols. The product data‘is based on existing |part
designs that have their shapes represented by machining features. ~\This part of 1SO 10803
supports digital representation for computer integrated manufacturing.
The|following are within the scope of this part of 1ISO 10303:

— features that are to be manufactured by either milling or tutfing processes;

— rpachining features for defining shapes necessary formanufacturing;

NOT|E The machining feature set is defined in 1ISO 10303-224¢

— rpachining feature definition elements necessary for creating machining features;

— ghape representations necessary for.creating machining features;

— features that can be replicated<in patterns;

— implicit representation of machining features through selection of standard parameters.
The|following are outsidée the scope of this part of ISO 10303:

— feature order.0r. Sequence;

— design_features of a part.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 8824-1, Information Technology — Abstract Syntax Notation One (ASN.1): Specification of
basic notation

©IS0 2006 — All rights reserved 1
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ISO 10303-1, Industrial automation systems and integration — Product data representation and
exchange -- Part 1: Overview and fundamental principles

ISO 10303-41, Industrial automation systems and integration — Product data representation and
exchange — Part 41: Integrated generic resource: Fundamentals of product description and support

ISO 10303-42,

Industrial automation systems and integration — Product data representation and
excheng art-42-tntegrated-genericresotree—Geometric-and gieatrepresentation

ISO| 10303-45, Industrial automation systems and integration — Product data representation [and
exchhange — Part 45: Integrated generic resource: Materials

IS 10303-47, Industrial automation systems and integration — Product data xepresentation [and
exchhange — Part 47: Integrated generic resource: Shape variation tolerances

1SO| 10303-224:2006, Industrial automation systems and integration — Product data representation|and

exchange — Part 224: Application protocol: Mechanical product definition-for process planning uging
madhining features

3 Terms, definitions and abbreviations

3.1 Terms defined in 1ISO 10303-1

For[the purpose of this part of ISO 10303, the followihg terms defined in 1ISO 10303-1 apply.
— ppplication;

— ppplication activity model ( AAM);

— ppplication interpreted model<(AIM);

— ppplication object;

— ppplication protocol (AP);

— ppplication reference model ( ARM);

— Jmplenientation method,;

— |ntegrated resource;

— model;

— product;

2 ©IS0 2006 — All rights reserved
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product data;
protocol implementation conformance statement (PICS);

unit of functionality (UoF).

3.2 Other definitions

For

3.2.

6(E)

the purpose of this part of ISO 10303, the following definitions apply.

L

application interpreted construct (AIC)

alo

pical grouping of interpreted constructs that supports a specific function for the usage of product

acrgss multiple application contexts.

3.3 Abbreviations

For

the purpose of this part of ISO 10303, the following abbreviations apply.
AIC application interpreted construct
AP application protocol
PICS protocol implementation conformance statement
UoF unit of functionality

4 EXPRESS short listing

Thi
the

[ypes, entity data types specializations, and functions that are specific to this part of ISO 10303.

NOTE There may be subtypes and items of select lists that appear in the integrated resources that are not imp

into
rule
item
prot

EXH

the AIC. Constructs-gre eliminated from the subtype tree or select list through the use of the implicit inte

of 1SO 10303-11) References to eliminated constructs are outside the scope of the AIC. In some cases
s of the select list'are eliminated. Because AICs are intended to be implemented in the context of an applic
pcol, the items of the select list will be defined by the scope of the application protocol.

PRESS specification:

*

pdata

clause specifies the EXPRESS schema that uses elements from the integrated resources and contains

rted
face
, all
tion

SCHEMA aic_machining_feature;

U

U

SE FROM external_reference_schema -- 1SO 10303-41
(externally_defined item);
SE FROM geometry_ schema -— 1SO 10303-42

(bounded_curve,
direction,

©IS0 2006 — All rights reserved
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plane,
placement,
point);

USE FROM measure_schema -— 1SO 10303-41
(count_measure,
length_measure with_unit,
measure_with_unit,
named_unit,

nlhlaono analo mo~ciien et a4
P _org T T mCoaSur C R e _ ok Cy

ratio_measure_with_unit);

USE FROM product_definition_schema -- 1S0O 10303-41
(product_definition);

USE FROM product_property definition_schema -— 1SO 10303-41%
(characterized object,

product_definition_shape,

property definition,

shape_aspect,

shape_aspect_relationship);

USE FROM product_property_representation_schema <+~- 1SO 10303-41
(property_definition_representation,
shape_representation);

REFERENCE FROM product property representation _schema -- 1SO 10303-41
(get_property_definition_representations);

USE FROM qualified _measure_schema -- 1S0O 10303-45
(descriptive_representationxitem,
measure_representation_item);

USE FROM shape aspect_defin¥tion_schema -- 1SO 10303-47
(composite_shape_ aspect);

USE FROM topology_ schema -- 1SO 10303-42
(edge_curve,

face_surface,

oriented (face,

path);

(*

NOT|E - The schemas referenced above can be found in the following parts of ISO 10303:
dacument_schema 1SO 10303-41
external_reference_schema ISO 10303-41
geometry schema 1SO 10303-42
management_resources_schema 1SO 10303-41
measure_schema 1SO 10303-41
product_definition_schema 1SO 10303-41
product_property_definition_schema 1SO 10303-41
product_property_representation_schema I1SO 10303-41
qualified_measure_schema 1SO 10303-45
shape_aspect_definition_schema 1SO 10303-47
topology_schema 1SO 10303-42

4 ©I1S0 2006 — All rights reserved
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4.1 Fundamental concepts and assumptions

The following entity data types are intended to be independently instantiable in each application protocol
schema that use this AIC:

— applied_area;

— boss;

— poss_top;

— thamfer;

— Ehamfer_offset;

— fircular_closed_profile;

— fircular_pattern;

— rlosed_path_profile;

— pomposite_hole;

— fompound_feature;

— firection_shape_representation;
— pdge_round;

— pxternally_defined_feature_definition,
— face_shape_representation;

— fFeature_component_definition ;
— feature_componentxrelationship;
— Ffeature_definition;,

— feature_pattern;

— fillet;

— flat_face;
— hole_bottom;
— instanced_feature;

— linear_profile;

©IS0 2006 — All rights reserved 5
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— location_shape_representation;
— marking;
— modified_pattern;

— ngon_closed_profile;

— ppen_path_profile;

— puter_round;

— putside_profile;

— partial_circular_profile;

— path_feature_component;
— path_shape_representation;
— pattern_offset_membership;
— pattern_omit_membership;
— planar_shape_representation;
— pocket;

— pocket_bottom;

— profile_floor;

— protrusion;

— rectangular_closed_profile;
— [ectangular_pattern;

— Treplicate feature;

— removal_volume;

— revolved_profile;
— rib_top;
— rib_top_floor;

— round_hole;

6 ©I1S0 2006 — All rights reserved
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rounded_end;
rounded_u_profile;
shape_defining_relationship;

shape_representation_with_parameters;

ne

ISO 10303-522:2006(E)

phetical—eap:
bquare_u_profile;
Step;

5lot;

5lot_end:;

aper;

ee_profile;

hread;
ransition_feature;
urned_knurl;

vee_profile.

.1 applied_area

i€drarea .

AIC_machining_featurée.entity definitions

Annex E.2 for a discussionon machining feature usage. See 1SO 10303-224 for definition and areas
bplication for these types(ofi feature definitions.

ppplied_areads a type of shape_aspect that is the representation of the bounded enclosed area yised
e definition'of the thread and turned_knurl feature_definitions.

['E «<AYPartial_area_definition is defined in ISO 10303-224:2006, 4.2.159 and defines the requirement for

EXPRESS specification:

*)

ENTITY applied_area
SUBTYPE OF (shape_aspect);

WHERE

WR1: ("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*"
IN TYPEOF(SELF.of _shape));

©IS0 2006 — All rights reserved
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WR2:

WR3:

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0);
(SIZEOF(QUERY ( pd <* USEDIN(SELF,

"ALC MACLIININC COEATIIDE DDADEDTN N RN
= 1=4

WR4 :

WR5:

WR6:

LT LOMN
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pd
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION") | ((
"AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS") IN TYPEOF(pdr.
used_representation)) ) |

(NOT({2 <= SIZEOF(impl_rep.used_representation.items). <= 3} )
) )) =0)) )) =0);

S1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFHNETION®) |
(SI1ZEOF( QUERY( pdr <* USEDIN( pd,

"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION™) |
("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS?

IN TYPEOF(pdr.used_representation))..AND

(S1ZEOF( QUERY( srwp_i <* pdr.used.representation.items |

NOT (srwp_i.name IN ["orientation®, “effective length”,
"maximum length"]) )) >0 ) )).="10 ) )) = 0;

(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( implilrep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE - +
"PROPERTY_DEFINITIONAREPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE. " +

"SHAPE_REPRESENTAT ION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING FEATURE.MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *

TYPEOEGIt)) = 2) AND (it.name = “effective length®)) )) = 1)) ))

= 0)))) <= 1);

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AMC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +

DE
=g =)
r

"PROPERTY DEFINITION REPRESENTATION DEEINITION") |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"] *

TYPEOF(it)) = 2) AND (it.name = "maximum length®)) )) <= 1)) ))
=0)) )) =0);
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WR7: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |

END
(*

L AVC MACLIBNENC COATIIDE DI ACCMENT®
CC I o _ WG TR E IO Ty T O o T o T

IN TYPEOF(it)) AND (it.name = "orientation®)) )) = 1)) ))
=0)) )) =0);
| ENTITY; -- applied_area

Formal propositions:

WR

WHR
rep

WR
rep

WR

1: The applied_area shall be an aspect of the shape of a product_definition_shape.

2: The applied_area shall have its implicit representation specified by exactly one sha
resentation_with_parameters.

3. The applied_area shall have an implicit representation that.contains at least two and at most t
resentation_items in its set of items.

4: The implicit representation of an applied_area shall contain only representation_items in it

nanpe of either 'orientation’, 'effective length’, or 'maximum length'.

WR
be
lend

WR
of {
lend

WR
be g

Infg

5: Exactly one representation_item used for the implicit representation of the applied_area s
Df type measure_representation_item and length_measure_with_unit with a name of 'effeqg
th'.
6: At most one representation_item used for the implicit representation of the applied_area sha
ype measure_representationlitem and length_measure_with_unit with a name of 'maxin
th'.

7: Exactly one representation_item used for the implicit representation of the applied_area s
f type placementwith a name of 'orientation'.

rmal Proposition

IP1
the

ovetall length of the knurl.

ree

b set

hall
tive

| be
hum

hall

When:applied to a knurl, the length_measure_with_unit with name of 'effective length' defiines

4.2

.2 boss

A boss is a type of feature_definition that is an enclosed shape protrusion with a reference location and
position. A boss shall be circular, rectangular, or complex.

NOTE A Boss is defined in 1SO 10303-224:2006, 4.2.11 and defines the requirement for boss.
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EXPRESS specification:

*

ENTITY boss
SUBTYPE OF (feature_definition);
WHERE

WR1: SELF\characterized object.description IN
[Fcircular®, “complex®, "rectangular®];

WR2: SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
ATC_MACHINTNG _FEATURE - PROPERTY_DEFINTTION-DEFINTTION™)
*AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE® 1IN
TYPEOF (pd)) |
NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "boss height occurrence™) AND
(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa _occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
(sar.description = "path feature component usage™) AND
("AIC_MACHINING_FEATURE." +
"SHAPE_DEFINING_RELATIONSHIP® IN TYPEOF (sard))) |
("AIC_MACHINING_FEATURE.PATH_FEATURE_COMPONENT® 1IN
TYPEOF (sdr.relating_shape aspect)) AND
(sdr.relating_shape_aspect.description/="v"linear®) AND
(sdr.name = "boss height"))) = 1))) =1))) = 0;

WR3: SIZEOF( QUERY( pd <* USEDIN( SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DERINITION.DEFINITION®) |
SIZEOF( QUERY( pdr <* USEDIN( pd,;
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+
" SHAPE_REPRESENTATION_WITH PARAMETERS "

IN TYPEOF(pdr.used_representation)) AND
({1 <= SIZEOF(pdr.used representation.items) <= 2} ) ))

WR4: SIZEOF( QUERY( pd <*~USEDIN( SELF,
"AIC_MACHINING_EEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF( QUERY((pdr <* USEDIN( pd,

"AIC_MACHINING) FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+

" SHAPE_(REPRESENTATION_WITH_PARAMETERS® IN
TYPEQR(pdr.used_representation)) AND

(SIZEOF( QUERY( srwp_1 <* pdr.used_representation.items |
(Srwp_i.name = "orientation®) OR

¢srwp_i.name = "Fillet radius®)))

1)) =1

= SIZEOF(pdr.used_representation.items)) )) = 1)) = 1;
WR5: SI1ZEOF (QUERY (pd <* USEDIN (SELF,

*"ALlC MACLIANEIANCG COATILIDE DDOADECDTN NDCCRANLTENAN | [ANE Il FaTVELAY [ ]

I'\I\J_IVII'\\JIIII‘III‘I\J_I LAATUNL T INUTNLT\T I_IJl_I TINEF T REUIN.ULT TINE T EUIN } I

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,

"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

"SHAPE_REPRESENTATION _WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF (
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WR7:

WR8:
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[*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "fillet radius®))) <= 1)))

= 0))) = 0;

(NOT (SELF\characterized object._description = "circular®)) OR
(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
*AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE"

IN TYPEOF (pd)) |

LICEDLIN o

A4~ B BN § >4~ I=0r7

"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "circular profile occurrence™) AND
(SIZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF (sar))) |
"*AIC_MACHINING_FEATURE.CIRCULAR_CLOSED_ PROFILE"

IN TYPEOF (sdr.relating_shape_aspect))) = 1)))=-1))) = 0);
SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF;
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.REFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION’ SHAPE*

IN TYPEOF(pd)) ) |

(NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT..OF SHAPE") |
((sa_occ.description = "top condition occurrence®) AND
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "boss tep usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar))) ) | (CFAIC_MACHINING_FEATURE.BOSS_TOP*

IN TYPEOF(fcr.relating-shape aspect)) ) )) =1)) )) =1)) )) =0

(NOT (SELF\character¥zed object._description = "circular®)) OR
(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING~FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
*A1C_MACHINING,-FEATURE .PRODUCT_DEFINITION_SHAPE" 1IN

TYPEOF (pd)), -1

NOT (SIZEOF-(QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHMINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_ocCcdescription = "change in diameter occurrence®) AND
(S1ZEOF (QUERY (fcr <* QUERY (sar <* USEDIN (sa_occ,

“AIC” MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
“RELATED SHAPE_ASPECT") |

(sar.description = "taper usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®

WR9:

IN _TYPEQE (sar))) |

(("AIC_MACHINING_FEATURE.TAPER*®

IN TYPEOF (fcr.related_shape aspect))

AND

("AIC_MACHINING_FEATURE.BOSS" IN TYPEOF

(fcr.relating_shape_aspect)))

) )=1))) <= 1))) = 0);

(NOT (SELF\characterized object.description = "complex®)) OR

(SI1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

©IS0 2006 — All rights reserved
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"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE®" IN
TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "enclosed boundary occurrence®) AND
(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "profile usage®) AND

L£EALC MACLIENENC COATIIDE CLIADE NECCERNEINC DEI ATEAONCLIED®
X = 1= OO T T

WR10:

WR11:

C LAEENU/S\InE SR N B Ay TXT OO &= DT FIvEINO_ W7y T

IN TYPEOF (sar))) |

SIZEOF (["AIC_MACHINING_FEATURE .NGON_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE.CLOSED_ PATH_PROFILE"] *

TYPEOF (sdr.relating_shape_aspect)) = 1)) = 1)))= 1))) =/0);
(NOT (SELF\characterized object.description

IN [“complex”,"rectangular®])) OR

(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITUON") |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHARE®) |
(sa_occ.description = "change in boundary occurrence®) AND
(SIZEOF (QUERY (fcr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT .RELATIONSHIP." +
"RELATING_SHAPE_ASPECT®) |

(sar.description = "taper usage”),AND
("AIC_MACHINING_FEATURE.FEATURE{COMPONENT_ RELATIONSHIP*®

IN TYPEOF (sar))) |

(("AIC_MACHINING_FEATURE.TARER*®

IN TYPEOF (fcr.related_shape aspect))

AND

("AIC_MACHINING_FEATURE.BOSS*

IN TYPEOF (fcr.relating_shape_aspect))

AND

(fcr.related_shape aspect.description IN

[Ffangle taper/tdirected taper®]))

)) = 1)) <)) = 0);

(NOT (SELF\characterized object.description = "rectangular®)) OR
(S1ZEOF ((QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC{MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

INTYPEOF (pd)) |

NOT™ (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
“AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®") |
(sa_occ.description = "rectangular profile occurrence®) AND
(S1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,

"AIC_MACHINING FEATURE SHAPE ASPECT RELATIONSHIP * +
"RELATED_ SHAPE_ASPECT") |

(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF (sar))) |
"AIC_MACHINING_FEATURE.RECTANGULAR_CLOSED PROFILE*"

IN TYPEOF (sdr.relating_shape_aspect))) = 1))) = 1))) = 0);
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WR12: SIZEOF (QUERY(pdr <* get property definition_representations (SELF) |
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION*®
IN TYPEOF ( pdr.used_representation ) ) AND
( pdr.used_representation.name ="maximum feature limit"))) >=0;
END_ENTITY; -- Boss

(*

Formal propositions:

WR1: The description for the boss shall be either ‘circular’, ‘complex’, or ‘rectangular'.

WR2: The boss shall be the basis shape for exactly one shape_aspect with a description_of 'boss hdight
occlirrence’ that is the related_shape_aspect in exactly one shape_defining_relationship/with a name
of 'oss height' and a description of 'path feature component usage' in which the relating_shape_aspect
is apath_feature_component with a description of 'linear'.

WR3: The implicit representation of the boss shall contain between one and/wo representation_itemns.

WHR4: The implicit representation of the boss shall contain only representation_items that have a name
of ejther 'orientation’, or ‘fillet radius'.

WR5: The implicit representation of the boss shall have at“most one representation_item of fype
megsure_representation_item and length_measure_withunit with a name of ‘fillet radius'.

WRG6: If the boss has a description of ‘circular' the bess shall be the basis shape for exactly one shape_-
aspect with a description of ‘circular profile occurrence' that is the related_shape_aspect in exactly|one
shape_defining_relationship with a descriptionef'profile usage' in which the relating_shape_aspegt is
a circular_closed_profile.

WR7: The boss shall be the basis shape for exactly one shape aspect with a description of ['top
conglition occurrence' that is the related’ shape_aspect in exactly one feature_component_relationghip
with a description of 'boss top usage' in which the relating_shape_aspect is a boss_top.

WRB8: The boss shall be the_basis shape for at most one shape_aspect with a description of 'changde in
diameter occurrence' that (is)the related_shape_aspect in exactly one feature_component_relationghip
in with a description of ‘taper usage' in which the relating_shape_aspect is a taper.

WR9: If the bgssthas a description of ‘complex’, the boss shall be the basis shape for exactly [one
shape_aspect-with a description of 'enclosed boundary occurrence' that is the related_shape_aspegt in
exa¢tly one shape_defining_relationship with a description of 'profile usage' in which the relating_-
shape_aspect is either a ngon_closed_profile, orclosed_path_profile.

WR1iG—the bosshasadescriptionof-complex-or-rectangtitar,the-bossshatt-be-the-basisshape-for at
most one shape_aspect with a description of ‘change in boundary occurrence' that is the related_-
shape_aspect in exactly one feature_component_relationship with a description of 'taper usage' in
which the relating_shape_aspect is a taper with a description of ‘angle taper' or ‘directed taper".
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WR11: If the boss has a description of 'rectangular’, the boss shall be the basis shape for exactly one
shape_aspect with a description of 'rectangular profile occurrence' that is the related_shape_aspect in
exactly one shape_defining_relationship with a description of ‘profile usage' in which the relating_-
shape_aspect is a rectangular_closed_profile.

WR12: The boss shall have at most one planar_shape_representation with a name of 'maximum
feature limit'.

Inf

ool nranacitianes

riar Jrygyguolttivlio.

IP1} The location shall be defined at the top of the boss at the approximate center of the featurg,

IP2} The boss may be positioned on the face of a part with the Z-axis in the direction away from the
or af the top of the Boss with the Z-axis in the direction of the part face.

IP3} The location, X direction, and Y direction of the path_feature_componentywith a descriptio
'bosp height' shall be the same as the boss.

part,

n of

IP4; The placement of the circular_closed_profile that defines the-"diameter of a boss with a

des

IP5

that|defines the shape of a boss with a description of 'complex* shall be with the origin, X direction,

Yd

4.2.3 boss_top
A bpss_top is a type of shape_aspect that is the end condition for a boss feature_definition.
NOT

EXPRESS specification:

ription of ‘circular' shall be with the origin, X direction, and Y direction equal to that of the boss.
The placement of the rectangular_closed_profile, ngon.closed_profile, or closed_path_pr

rection equal to that of the boss.

[E A Boss_top_condition is defined in 1ISO©.10303-224:2006, 4.2.12 and defines the requirement for boss_to

*)

ENTIITY boss_top
JUBTYPE OF (shape-aspect);

14

WHERE

WR1: ("AICE{MACHINING_FEATURE.FEATURE_COMPONENT _DEFINITION®
IN_TYPEOF(SELF.of_shape.definition));

WR2: (SELF.description IN ["planar®, "complex™]);

WR3:-((NOT (SELF.description = "planar®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |

pfile
and

NOT _(SIZEQE(QUERY ( ndr <* USEDIN(pd
N A AN N A 7

"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_REPRESENTATION®)
IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0));
WR4: ((NOT (SELF.description = “planar®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
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"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE.LOCATION_SHAPE_REPRESENTATION®)
IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0));
(NOT (SELF.description = “complex®)) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. "+
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

I'I\lf‘ MACKENLNC. I:I:I\'I'IIDE I:I\f‘C SHADL DEF)DI:CI:MTI\'I‘I/\M'\

WR6:

WR7:

WR8:

WRO:

C LASZNUIA\IRE RO R RA A= A= iy =y ot & e o7y RO

IN TYPEOF(pdr. used representatlon) )) =1)) )) = 0);
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.®" +
"RELATING_SHAPE_ASPECT") |

((sar.description = "boss top usage®) AND

(sar.name IN ["boss height start”,"boss height end®"]))AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELAT IONSH®BP=
IN TYPEOF(sar))) |
((fcr.related_shape_aspect.description = "top condition occurrencef’)
AND

("AIC_MACHINING_FEATURE.BOSS*

IN TYPEOF(Ffcr.related shape_aspect.of _shape¢definition)) AND
("AIC_MACHINING_FEATURE.BOSS_TOP*

IN TYPEOF(fcr.relating_shape aspect)) )

)) >= 1);

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. "
"SHAPE_REPRESENTATION_WITH) PARAMETERS ™)

IN TYPEOF(pdr.used_représentation)) )) <= 1)) )) = 0);
(SIZEOF(QUERY ( pd <*: USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ‘( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING~KEATURE. " +
"PROPERTY_DEFTNATION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE. " +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOE(pdr.used_representation)) ) |
(NOT_«(SIZEOF(impl_rep.used_representation.items) = 1)) ))
= 0)))) = 0);
S1ZEOF (QUERY (pd <* USEDIN (SELF,
“AKC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +

"PROPERTY DEEINITION REPRESENTATION DEEINITION®) |
"AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SIZEOF (
["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE _WITH_UNIT"] *
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TYPEOF (it)) = 2) AND (it.name = "top radius®))) <= 1)))
= 0))) = 0;

ENTITY; -- boss_top

Formal propositions:

WR1: The boss_top shall be an aspect of the shape of a feature_component_definition.

WR2: The description of the boss_top shall be either ‘planar' or ‘complex’.

WR3: If the description of the boss_top is 'planar’, the boss_top shall have exactly one directic
shape_representation.

WR4: If the description of the boss_top is 'planar', the boss_top shall have exactly-one locatic
shape_representation.

WAR5: If the description of the boss_top is 'complex’, the boss_top shall have exactly one face_sha
repfesentation.

WR6: The boss top shall be the relating_shape_aspect in atdeast one feature _compone
reldtionship with a description of 'boss top usage' and a name of egither 'boss height start' or 'boss he
end| in which the related_shape_aspect is a shape_aspect ofya.boss with a name of 'top cond
occlirrence’.

WR7: The boss_top shall have at most one shape_répresentation_with_parameters to specify
implicit representation.

WR8: The boss_top shall be represented implicitly by exactly one representation_item.

WR9: The implicit representation of the ess_top shall have at most one representation_item of

megsure_representation_item and length” measure_with_unit with a name of 'top radius'.

Infdrmal propositions:

IP1} The location of the boss_top shall be at the center of the face that is the mating face to a

featpre.

IP2}] The boss_tog shall be defined on the mating face in the X-Y plane with the Z direction coinci
to that of the mating boss feature.

4.214 chamfer

A chamfer is a type of transition feature that is the representation of a linear transition between

nt_-
ight
tion

its

ype

DOSS

Hent

two

shape_aspects. A chamfer defines the outside profile of a part.

NOTE A Chamfer is defined in ISO 10303-224:2006, 4.2.22 and defines the requirement for chamfer.

16
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EXPRESS specification:

*

ENTITY chamfer
SUBTYPE OF (transition_feature);

WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,

ATC_MACHINTNG _FEATORE. "+
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE . FACE_SHAPE_REPRESENTATION*®

IN TYPEOF(pdr.used_representation)) AND
(pdr.used_representation.name = "chamfer face")) )) <= 1))ND)) = 0);

WR2: (SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATING_SHAPE_ASPECT®) |
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar)) ) |
(("AIC_MACHINING_FEATURE .CHAMFER_OFFSET*

IN TYPEOF(Ffcr.related shape_aspect))AND
("AIC_MACHINING_FEATURE.CHAMFER*

IN TYPEOF(fcr.relating_shape aspect)) AND
(fcr.related_shape_aspect.description =)%first offset”) )
)) = 1);

WR3: (SIZEOF(QUERY ( fcr <* QUERY ( sar <% 'USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT,_RELATIONSHIP." +
"RELATING_SHAPE_ASPECT®) |
("AIC_MACHINING_FEATURE.FEATURE, COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar)) ) |
((C"AIC_MACHINING_FEATURE .CHAMFER_OFFSET*"

IN TYPEOF(Ffcr.related_shape aspect)) AND
("AIC_MACHINING_FEATURE:CHAMFER*"

IN TYPEOF(fcr.relating shape_ aspect))AND
(fcr.related_shape. aspect.description = "second offset"))

)) = 1);

the

END ENTITY; -- chamfer

(*

Forimal propositions:

WR1: The chamfer shall have at most one one face_shape_representations in the role of the chamnfer
facq.

WR2: The-chamfer shall be related to exactly one chamfer_offset that specifies the first offset for
chaTﬁen

WR3: The chamfer shall be related to exactly one chamfer_offset that specifies the second offset for
the chamfer.

©IS0 2006 — All rights reserved
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4.2.5 chamfer_offset

A chamfer_offset is a type of shape_aspect that is the representation of the linear setbacks from the edge
of two surfaces to create a chamfer feature_definition.

NOTE A First_offset is defined in 1ISO 10303-224:2006, 4.2.82 and a Second_offset is defined in 1SO 10303-
224:2006, 4.2.216 and defines the requirement for chamfer_offset.

nohhrooe o o s
EXPRESSspecification:

*

)

ENTIITY chamfer_offset

JUBTYPE OF (shape_aspect);

WHERE

WR1: (SELF.description IN ["First offset”, "second offset"])-

WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITHON®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used representation)) ))¢="1)) )) = 0);

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERMNITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS")
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) ))
=0)) )) = 0);

WR4: ((NOT (SELF.description = “first offset")) OR
(SI1ZEOF(QUERY (.pd <* USEDIN(SELF,
"AIC_MACHINING FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERT.Y-DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHARE JREPRESENTATION_WITH_PARAMETERS™)
INIYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
C(SIZEOF([
"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"] *

TV DEAC Z 5 £ N\ 2 AND ¢ =& - £ 4 4= "N\ N\ T W WA . N
TrcorCHe))—2z2)—rwo— (- hafe——orrsecamotmcT ) )—))—1))—))

=0)))) = 0));

WR5: ((NOT (SELF.description = “first offset")) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
*AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION*®
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IN TYPEOF(pdr.used_representation)) AND
(pdr.used_representation.name = "first face shape®)) )) <= 1)) ))
= 0));

WR6: ((NOT (SELF.description = "second offset®)) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |

L AVC MACLIBNEBNC COATIIDE = 20 o
= T

A\ AL AN LA\ IR E RA R RA A= Tyxr ot

"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items|]
(((SI1ZEOF([
"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *
TYPEOF(it)) = 2) AND (it.name = "offset amount®)) OR
((S1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.PLANE_ANGLE MEASURE WITH UNIT"]

* TYPEOF(it)) = 2) AND (it.name = "offset angle™))) )) = 1)) ))
=0)) )) = 0));

WR7: ((NOT (SELF.description = "second offset®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd),
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION*®
IN TYPEOF(pdr.used_representation)) AND

(pdr.used_representation.name = "second face shape®)) )) <= 1)) ))
= 0));

WR8: (SIZEOF(QUERY ( sdr <*“QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE-SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
(("AIC_MACHININGtFEATURE. " +
"FEATURE_COMPONENT _RELATIONSHIP™)

IN TYPEOF(sar))”) |
(("AIC_MACHINTING_FEATURE.CHAMFER"
IN TYPEOR(sdr.relating_shape aspect))AND
("AIC_MACHINING_FEATURE.CHAMFER_OFFSET*®
IN TYPEOF(sdr.related_shape aspect)))
)) =(1);
END ENTITY4 = chamfer_offset

(*

Fon[nal propositions:

WR1: The description for the chamfer_offset shall be either 'first offset' or 'second offset'.

WR2: The chamfer_offset shall have its implicit representation specified by exactly one shape -
representation_with_parameters.

WR3: The chamfer_offset shall have an implicit representation that contains exactly one
representation_item in its set of items.
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WR4: If the description of the chamfer_offset is 'first offset’, exactly one representation_item used for
the implicit representation of the chamfer_offset shall be of type measure_representation_item and
length_measure_with_unit with a name of 'offset amount'.

WRS5: If the description of the chamfer_offset is 'first offset’, the chamfer_offset shall have at most
one one face_shape_representation with a name of 'first face shape'.

for the implicit representation of the cha?nfer_offset shall be either of type measure_repres?entati(
and length_measure_with_unit with a name of ‘offset amount’, or of type measu
repfesentation_item and plane_angle_measure_with_unit with a name of 'offset angle'.

WRY7: If the description of the chamfer_offset is 'second offset', the chamfer_offset;shall have at most
onelone face_shape_representation with a name of 'second face shape'.

WR8: The chamfer_offset shall be the related_shape_aspect in at exactly-one feature_componept_-
reldtionship in which the relating_shape_aspect is a chamfer.

4.216 circular_pattern

A cjrcular_pattern is a type of replicate_feature that relates'a base feature and one or more shape -
aspects which are the placement of the base feature at a specified circular location on the base parf A
diameter is defined with a placement on the part and a numper of base features are equally spaced arqund
this|diameter.

NOTE A Circular_pattern is defined in 1SO 10303-224:2006, 4.2.31 and defines the requirement for circular_-
pattern.

EXPRESS specification:

*
)
ENTIITY circular_pattern
JUBTYPE OF (replicate\.feature);
WHERE
WR1: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC/AMACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*
IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN
(pdsy "AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
C(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
“AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP."
+ "RELATING_SHAPE_ASPECT") |
(((C"AIC_MACHINING _FEATURE.FEATURE_COMPONENT RELATIONSHIP®)
IN TYPEOF(sar))) ) |
("AIC_MACHINING_FEATURE.SHAPE_ASPECT"
IN TYPEOF(sdr.related_shape_aspect)) )) = 1)) )) <= 3)) )) = 0);
WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE. " +
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"SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr.used representation)) )) = 1)) )) = 0);

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION _WITH_PARAMETERS*

IN_TVDEAC Ay iond eranencaoantats AN\ N\ 1

oo PO oSt rcpresthtaerory))—)

(NOT ((SIZEOF (impl_rep.used _representation.items) >= 3)
AND (SI1ZEOF(impl_rep.used_representation.items) <= 5))) ))
=0)) )) =0);

WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) {
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+
"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SI1ZEOF(

[*AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH MEASURE.WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = “diameter®)) )) <= 1)) ))

=0)) )) = 0);

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF;
*AIC_MACHINING_FEATURE.PROPERTY, DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep’<* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATUREL"+
"SHAPE_REPRESENTATION:WITH_PARAMETERS*

IN TYPEOF(pdr.used_krepresentation)) ) |

(NOT (SIZEOF(QUERY < it <* impl_rep.used_representation.items |
((SI1ZEOF(

[*AIC_MACHININGZFEATURE .MEASURE_REPRESENTATION_ITEM®,
*AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH_UNIT"] *
TYPEOF(it))~= 2) AND (it.name = "base feature rotation®)) ))
<= 1)) 0)= 0)) )) = 0);

WR6: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"ALC/MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
CNOT™ (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
*AMC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION WITH PARAMETERS®
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
(("AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND
("AIC_MACHINING_FEATURE.COUNT_MEASURE*"

IN TYPEOF(it\measure_with_unit.value_component)) AND
(it.name = "number of features®)) )) = 1)) )) =0)) )) = 0);

WR7: (SIZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
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(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+

"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SI1ZEOF(

[*AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM®,

END
(*

Formal propositions:

WR8:

| ENTITY; -- circular_pattern

"ALC _MACLILNELINC EEATHDE DL ANEC _ANCL T MEACHDE WITU LINLT =] X%
i |

ALAZNIUAIRE RAR B A/ L=\ BA=A Y =i = VA | =Sy g VB A= == =gy | ] =g s = ot

TYPEOF(it)) = 2) AND (it.name = angular spaC|ng MD))= 1)) ))
=0)) )) = 0);

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd;
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.PLACEMENT*®

IN TYPEOF(it)) AND (it.name = "orientation”)) )) = 1)) ))

= 0)) )) = 0);

WR

relgtionships.

WR
WR

rep
WR

WR

itenh of type meaSure_representation_item and plane_angle_measure_with_unit with a name of
ire rotation

feat

WR

1: The circular_pattern shall be the relating“shape_aspect in no more than three shape_aspect

2. The circular_pattern shall have.exactly one implicit representation.

3:  The implicit representation® of the circular_pattern shall contain between two and
resentation_items in its setof\items.

4: The implicit representation of the circular_pattern shall contain at most one representatig
iten of type measure_representation_item and length_measure_with_unit with a name of 'diamet

5: The implicit-representation of the circular_pattern shall contain at most one representatic
‘base

6: The'implicit representation of the circular_pattern shall contain exactly one representatic

ite

five

n_-

n -

of type measure representatlon item with a value_component of type count_measure a||1d a

nanreof-‘numberof-features:

WRT7: The implicit representation of the circular_pattern shall contain exactly one representation_-
item of type measure_representation_item and plane_angle_measure_with_unit with a name of
‘angular spacing'.

WRS8: The implicit representation of the circular_pattern shall contain exactly one representation_-
item of type placement with a name of 'orientation’.

22
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Informal propositions:

IP1: The location of the circular_pattern shall be defined at the center of the circle.

IP2: The circular_pattern shall be defined in the X-Y plane, with the X direction intersecting the
placement position of the first base feature.

4.2r7—creutar _closed profite

A clrcular_closed_profile is a type of shape_aspect that is an enclosed 2D area defined by a radius, yith
origptation and location. The location is defined to be at the center of the circular arc, and.the Orientgtion
of the circular_closed_profile is the X-Y plane.

NOTE A Circular_closed_profile is defined in ISO 10303-224:2006, 4.2.25 and defines’the requirement for
circplar_closed_profile .

EXPRESS specification:

*

)

ENTIITY circular_closed _profile

JUBTYPE OF (shape_aspect);

WHERE

WR1: ("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION*®
IN TYPEOF(SELF.of_shape.definition));

WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELE,
"AIC_MACHINING_FEATURE.PROPERTY: DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE- " +
" SHAPE_REPRESENTATION~WITH_PARAMETERS®)
IN TYPEOF(pdr.used. representation)) )) = 1)) )) = 0);

WR3: (SIZEOF(QUERY (.pd <* USEDIN(SELF,
*AIC_MACHINING_ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY<DEFINITION_REPRESENTATION.DEFINITION") | ((
"AIC_MACKHINING_FEATURE. "+
" SHARE_REPRESENTATION_WITH_PARAMETERS®)
INIYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 2)) ))
=0)) )) = 0);

WR4Y " (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINIT

9

NOT—CSHZEOFCOUERY - (Campl—rep<*QUERY—Cpchr—=—14
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |
NOT(SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.PLACEMENT*®

IN TYPEOF(it))

ON") |
BNC

| Al (]
o TN (pCr;
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Formal propositions:
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AND (it.name = "orientation®)) )) = 1) )) = 0)) )) = 0);
WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,

"AIC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |
———NOT—CSHAEOHCQUERY— (<> —implFep-used—representation—ttems—|—
((SI1ZEOF(L
*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "diameter®)) )) = 1)) ))
= 0)))) =0);

| ENTITY; -- circular_closed profile

WR

WR
relal

WR
con

WR

profile shall be of type placement with a name,of 'orientation'.

WR
shal
‘dial

Infg

2: The circular_closed_profile shall have exactly one<implicit representation defined b
ionship to a shape_representation_with_parameters.

3: The shape_representation_with_parameters that represents the circular_closed_profile s
ain two representation_items in its set of items.

4: Exactly one representation_item used:for the implicit representation of a circular_clost
5: Exactly one representation_item-used the implicit representation of a circular_closed_pr
I be of type measure_representation_item and length_measure_with_unit with a namsg

eter'.

rmal propositions:

IP1

1P2

4.2

The location of theTircular_closed_profile shall be defined at the center of the circle.

The circular-closed_profile shall be definied in the X-Y plane.

.8 clesed path_profile

1: The circular_closed_profile shall be an aspect of the shape of affeature_component_definitipn.

y a

hall

b -

file
of

A closed_path_profile 1S a type of shape_aspect that 1S a closed two dimensional area defined by a
connected set of curves with a location and orientation. The start vertex and end vertex for the set of
curves are the same point creating an enclosed area. The closed_path_profile is located at
approximate center of the enclosed area, and the orientation is in the X-Y plane.

the

NOTE A General_closed_profile is defined in 1SO 10303-224:2006, 4.2.90 and defines the requirement for closed_-
path_profile .

24
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EXPRESS specification:

*

ENTITY closed_path_profile
SUBTYPE OF (shape_aspect);
WHERE

WR1: ("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION®
IN TYPEOF(SELF.of_shape.definition));

WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,

ATC_MACHINTNG _FEATURE_PROPERTY_DEFINTTIONT —
"DEFINITION™) |

(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used representation)) )) = 1)) )) = 0)45

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINKTION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <*~-USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINLTION®) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS")

IN TYPEOF(pdr.used_representation)) )]
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) ))
=0)) )) = 0);

WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY. DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_repo<* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE- " +
"SHAPE_REPRESENTATIONLWITH_PARAMETERS")

IN TYPEOF(pdr.used. representation)) ) |

(NOT (SIZEOF(QUERY ‘( 1t <* impl_rep.used_representation.items |
(("AIC_MACHINING*FEATURE . PLACEMENT*

IN TYPEOF(it)))AND (it.name = "orientation®)) )) = 1)) ))

= 0)) )) =(0);

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION. " +
"DEEINDTION™) |
(NQT<(SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
YAIC_MACHINING_FEATURE." +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE.PATH_SHAPE_REPRESENTATION™)

IN TYPEOF(pdr.used representation)) )) = 1)) )) = 0);
ENDENHHY= ctosed—path—profiHe

(*

Formal propositions:

WR1: The closed_path_profile shall be an aspect of the shape of a feature_component_definition.

WR2: The closed_path_profile shall have exactly one implicit representation defined by a relationship
to a shape_representation_with_parameters.
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WR3:

con

tain one representation_items in its set of items.

The shape_representation_with_parameters that represents the closed_path_profile shall

WR4: Exactly one representation_item used for the implicit representation of a closed_path_profile
shall be of type placement with a name of ‘orientation’.

WR5: The closed_path_profile shall have exactly one path_shape_representation.

Infdrmal propositions:

IP1} The location of the closed_path_profile shall be defined at the approximate center of\the encl

areg.

1P2

The closed_path_profile shall be defined in the X-Y plane.

4.219 composite_hole

A (g

two
cou

Sec(

commonly used round_hole combinations, the countersunk hole“and the counterbore hole.

thar] the second with a linear decrease in diameter until it is.the'same as the second. This linear decr
shalll be represented by a taper.

NOTE A Counterbore_hole is defined in 1SO 10303-224:2006, 4.2.46 and a Countersunk_hole is defined in

103

3-224:2006, 4.2.47 and defines the requirement for'composite_hole.

EXPRESS specification:

*)

ENT|IITY composite hole

JUBTYPE OF (compound_feature);

WHERE

WR1: (SELF\characterized object.description IN ["counterbore”,
"countersunk™]);

WR2: SIZEOF(QUERY ( pds <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(("APC/MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®
IN UFYPEOF(pds)) AND (SIZEOF(QUERY ( csa <* USEDIN(pds,
“AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |
(("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT*

IN TYPEOF(csa)) AND

psed

omposite_hole is a feature that is the representation of two round_holes for the purpose of cregting

The

nterbore hole is the representation of two round_holes with{ome having a larger diameter than| the
nd. The countersunk hole is the representation of two round: holes, the first having a larger diameter

Pase

SO

(SI1ZEOF(QUERY ( sar <* csa.component_relationships |

26

((("ATC_MACHINING_FEATURE .FEATURE_COMPONENT_RELATTONSHIP™
IN TYPEOF(sar)) AND ("AIC_MACHINING_FEATURE.ROUND_HOLE*"
IN TYPEOF(sar.related_shape_aspect)))

D)) =2)))) =1)))) =1;

WR3: (NOT (SELF\characterized_object.description = "countersunk®)) OR
(SIZEOF(QUERY ( pds <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(("AIC_MACHINING_FEATURE .PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pds)) AND
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(SIZEOF(QUERY ( csa <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT"

IN TYPEOF(csa)) AND

(SI1ZEOF(QUERY ( sar <* csa.component_relationships |
(("AIC_MACHINING_FEATURE.ROUND_HOLE*

IN TYPEOF(sar.related shape_aspect)) AND

(NOT (SIZEOF(QUERY ( pds <* QUERY ( pd <*

USEDIN(sar .related_shape_aspect,

"ALC _MACLIEININC CEATIIDE DDADEDTYN NECEINITIAON DOCCENET
1=4=LEN AN BN NN B4R gg =g =

END
(*

Formal propositions:

1
AL B 2NN US\ NS A N A A = g 4 Y = Ay = | LI ma N au
-

("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE

IN TYPEOF(pd)) ) |

(NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "change in diameter occurrence®) AND
(SI1ZEOF(QUERY ( fcr2 <* QUERY ( sar2 <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATING_SHAPE_ASPECT") |

((sar2.description = “taper usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT RELATAONSHIP*®

IN TYPEOF(sar2))) ) |

("AIC_MACHINING_FEATURE.TAPER"™ IN TYPEOF(fcr2:yrelated shape_aspect)
D)) =1))))=0)))) =0))) ) =1)) ) =4)) ) = 1);

| ENTITY; -- composite _hole

WR

WR
con|

WR
it sh

Infg

1: The description of the composite_hole shallbe either ‘counterbore' or ‘countersunk’.

2. The composite_hole shall be the relating_shape_aspect in exactly two instances of featu
ponent_relationship with a related_shape_aspect of type round_hole.

3: If the description of the compesite_hole is ‘countersunk’, exactly one round_hole that comp
all be a tapered hole.

rmal propositions:

IP1
leng

4.2

Each round_hotes-that comprise the composite_hole shall not have diameters that are equd
th.

.10 compound_feature

Ac

features and their relationships to one another for the purpose of creating unique user defined features.

pmpotind_feature is a type of feature_definition that is the representation of several instancy

ises

1l in

b -

EXPRESS specification:

*

ENTITY compound_feature
SUBTYPE OF (feature_definition);

WHERE
WR1: SIZEOF( QUERY( pds <* USEDIN( SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |

©IS0 2006 — All rights reserved
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28

WR2:

("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pds)) AND

(SI1ZEOF( QUERY( csa <* USEDIN( pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((csa.name="compound feature in solid") AND
("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT*"

IN TYPEOF(csa))) )) = 1) )) = 1;

S1ZEOF( QUERY( pds <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

WR3:

WR4 :

WRS5:

LEALC MACLIBNENC COATIIDE DDANLIAT NCCINETEAN CLIADE®
C oWV TN IO _ T v T O NOD O T _ U FivE T RO _OTimT =

IN TYPEOF(pds)) AND

(SI1ZEOF( QUERY( csa <* USEDIN( pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
"AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT*

IN TYPEOF(csa) )) = 1) )) = 1;

(SIZEOF(QUERY ( pds <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION™)|
(("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pds)) AND (SIZEOF(QUERY ( csa <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") j}
((C"AIC_MACHINING_FEATURE .COMPOSITE_SHAPE_ASPECT:

IN TYPEOF(csa)) AND

(S1ZEOF(QUERY ( fcr <* csa.component_relationships |
(NOT ("AIC_MACHINING_FEATURE .FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(fcr))) )) = 0)) )) = 1)) )) = 1);

SIZEOF (QUERY (pds <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DERINITION_.DEFINITION™)|
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF (pds)) AND

(SIZEOF (QUERY (csa <* USEDIN (pds,
"AIC_MACHINING_FEATURE . SHAPE-ASPECT .OF_SHAPE™) |
("AIC_MACHINING_FEATURE.C@MPOSITE_SHAPE_ASPECT*

IN TYPEOF (csa)) )) =D )) =1;

(S1ZEOF(QUERY ( pds <*: USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION_.DEFINITION®) |
(("AIC_MACHINING_REATURE .PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pds))AND

(S1ZEOF(QUERY ((;-¢csa <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |
(("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT*

IN TYPEQE(Csa)) AND

(S1ZEOE(QUERY ( sar <* csa.component_relationships |
("AICSMACHINING_FEATURE.THREAD*®

IN-TWPEOF(sar .related_shape_aspect)) )) = 0)

2)) = 1)) )) = 1);
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WR6: (SIZEOF (QUERY (pds <* USEDIN (SELF,

*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®)|
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF (pds)) AND (S1ZEOF (QUERY (csa <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®)|
("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT*

IN TYPEOF (csa)) AND

(SI1ZEOF (QUERY (sar <* csa.component_relationships |
(("AIC_MACHINING_FEATURE.COMPOUND_FEATURE*

END
(*

N TVDEANE oy enlatnd chaonna oo\ AND.
L LI B S = oo - rcrocCu_—_Shapc_aoSpetT)y TND

(sar.related_shape aspect\characterized_object.name <>

SELF\characterized object.name)) )) = 0) )) =1) )) = 1);
ENTITY; -- compound_feature

Formal propositions:

WR

WR
iden

WR
con|

WHR
only

WHR
only

NOTIE - A thread feature can not be directly related to a compound_feature. The applied_area of the thread is related

com

WR

4.2

ort

1: The name of the compound_feature shall be ‘compound feature in solid"

2: Each instance of compound_feature shall have a shape that«has exactly one shape_as
tified on it that is of type composite_shape_aspect.

3. The shape_aspect_relationships that are used toy\elate the single features with
posite_shape_aspect shall be feature_component_relationships.

4: The composite_shape_aspect defining a compoufd_feature shall be the relating_shape_as
in shape_aspect_relationships.

5: The composite_shape_aspect defining a.compound_feature shall be the relating_shape_as
in shape_aspect_relationships with a related_shape_aspect that is not of type thread.

pound_feature.

6: The compound_feature-shall only have constituent compound_features of the same type.

.11 direction_shape_representation

A d'I:rection_shape_representation is a type of representation that represents a direction vector in

ree dimensional space.

bect

the

hect

bect

to a

two
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EXPRESS specification:

*

ENT
S

ITY direction_shape_representation
UBTYPE OF (shape_representation);

WHERE

WR1: (SIZEOF(SELF.items) = 1);
WR2: (SIZEOF(QUERY ( it <* SELF.items |
(NOT (

END
(*

Formal propositions:

ATC WMACHINTNG _FEATORE - DTRECTION™—IN"TYPEOFCIT))) ))
= 0);
| ENTITY; -- direction_shape_representation

WR

items.

WR

1: The direction_shape_representation shall have exactly one representation-item in its se

2: The geometric element that is used to represent the direction_shape’/representation shall

t of

DE a

d in

dirgction.

4.2.12 edge round

An pdge_round is a type of transition_feature that is the, representation of a circular convex transition
betWeen two shape_aspects. An edge_round defines the outside profile of a part.

NOTE An Edge_round is defined in ISO 10303-224:2006,,4.2.73 and a Constant_radius_edge_round is defing
1SO[10303-224:2006, 4.2.44 and defines the requirement’for edge_round.

EXPRESS specification:

*)

ENT]
S
WHE

ITY edge_round

UBTYPE OF (transition<feature);

RE

WR1: (NOT (SELF\shape_aspect.description = "constant radius®)) OR
(SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AICAMACHINING_FEATURE." +
"PRORPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation))) = 1))) = 0);

WR2Y (NOT (SELF\shape_aspect.description = "constant radius®)) OR

(S1ZEOF (QUERY (pd <* USEDIN (SELF,

30

ATC_MACHINTNG _FEATURE - PROPERTY _DEFINTTION_DEFINTTION™)
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION WITH_ PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |

(NOT (SIZEOF (impl_rep.used_representation.items) >= 1)

AND (SIZEOF (impl_rep.used_representation.items) <= 3))))

= 0))) = 0);

©I1S0 2006 — All rights reserved


https://standardsiso.com/api/?name=41c350b762ed4c90ec90ae0b0212d4fe

ISO 10303-522:2006(E)

WR3: (NOT (SELF.description = "constant radius®)) OR
(S1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
*AIC_MACHINING_FEATURE . SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |

L(S1 7000

\ A X ==

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *
TYPEOF (it)) = 2) AND (it.name = "radius”))) = 1))) = 0))) ='0);
WR4: (NOT (SELF.description = "constant radius®)) OR
(S1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION)]
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDINn(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")-]
"AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION WIFH-PARAMETERS*"
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH MEASURE.WITH_UNIT"] *
TYPEOF (it)) = 2) AND (it.name = "first offset"))) <= 1)))
= 0))) = 0);
WR5: (NOT (SELF.description = "constant radius®)) OR
(SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_ DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep "<* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE. "%
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
"AIC_MACHINING_FEATURE-SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used\representation)) |
NOT (SIZEOF (QUERY «(it <* impl_rep.used _representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)) = 2) AND (it.name = "second offset"))) <= 1)))
= 0))) =,0);
WR6: SIZEOFY(QUERY (pd <* USEDIN (SELF,
"AIC{MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT¢ (SIZEOF (QUERY (pdr <* USEDIN (pd,
*AMC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION*®
IN TYPEOE (pdr used representation)) AND
(pdr.used_representation.name = "edge round face®))) <= 1))) = 0;
WR7: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.FACE_SHAPE REPRESENTATION*®
IN TYPEOF (pdr.used_representation)) AND
(pdr.used_representation.name = "first face shape®))) <= 1))) = 0;
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WR8: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION®
IN TYPEOF (pdr.used_representation)) AND

(pdr.used_representation.name = "second face shape®))) <= 1))) =0

END_ENTITY; -- edge_round

(*

Formal propositions:

WR
radi

Us.

1: An edge_round has an implicit representation if and only if it has a description of 'congtant

WR2: If the description of the edge_round is ‘constant radius', the implicit_representation shall corjtain

at Igast one and at most three representation_items in its set of items.

WRS3: If the description of the edge_round is 'constant radius', exactlyorie representation_item lised

and

and

and

dge

first

ond

for the implicit representation of the edge round shall be of type, measure_representation_item
length_measure_with_unit with a name of 'radius'.

WR4: If the description of the edge_round is 'constant radius', at most one representation_item lised
for the implicit representation of the edge_round shall be\of type measure_representation_item
length_measure_with_unit with a name of 'first offset

WR5: If the description of the edge_round is ‘constant radius', at most one representation_item lised
for the implicit representation of the edge_round shall be of type measure_representation_item
length_measure_with_unit with a name of ‘second offset'.

WR®6: The edge_round shall have at most one one face_shape_representation with a name of '¢
round face'.

WR7: The edge _round shall‘have at most one one face shape_representation with a name of

facq shape'.

WR8: The edge_round shall have at most one one face_shape_representation with a name of 'seg
facq shape'.
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4.2.13 externally_defined_feature_definition

An externally_defined_feature_definition relates the document containing a feature specification to a
feature_definition.

NOTE 1 A Catalogue_gear is defined in 1SO 10303-224:2006, 4.2.18, a Catalogue_knurl is defined in 1ISO 10303-
224:2006, 4.2.19, a Catalogue_marking is defined in 1SO 10303-224:2006, 4.2.20 and a Catalogue_thread is defined

in 1SO 10303-224:2006, 4.2.21 and defines the requirements for externally defined_feature_definition.

NOT

appl

EXH

PRESS specification:

*)
ENT
S

WR1:

WR2:

ITY externally defined_feature_definition
UBTYPE OF (feature_definition, externally defined_iten)y
WHERE

(((SELF\characterized object.description = "thread") AND
(SELR\externally _defined item.item _id="external thread") AND
(SELR\externally_defined_item.source.source_id=

"external feature specification®) ) OR
((SELF\characterized_object.description = "gear") AND
(SELF\externally_defined item.item ‘id="external gear") AND
(SELR\externally_defined item.souKée.source_id=

"external feature specification®)) OR
((SELF\characterized_object.description = "marking®) AND
(SELR\externally defined item<item_id="external marking") AND
(SELR\externally_defined_jitem.source.source_id=

"external feature specifrcation®)) OR
((SELF\characterized_.object.description = "knurl®) AND
(SELR\externally_defined_item.item_id="external knurl") AND
(SELR\externally_defined_item.source.source_id=

"external feature specification®)));

((NOT (SELF\charnacterized object.description = "thread")) OR
(SI1ZEOF( QUERYA( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SIZEOF(_QUERY( pdr <* USEDIN( pd,

"AIC_MACHINING_FEATURE." +
"PROBERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AJC_MACHINING_FEATURE. "+
“SHAPE_REPRESENTATION_WITH_PARAMETERS*

N TYPEOF(pdr.used_representation)) AND

({5 <= SIZEOF(pdr.used_representation.items) <= 10} ) ))

=1 )) = 1);

'[E 2 Local rules for externally defined feature definition define constrained usage for documentfile,
ied_document_reference, and applied_document_usage_constraint_assignment.
the @

These entities are(defingd in
pplication protocol using this part of 1ISO 10303. See Annex E for additional information .

WRS .

(CNOT (SELCF\charactertzed_object_description = marking-)) OR
(SI1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SIZEOF( QUERY( pdr <* USEDIN( pd,

*AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+

" SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) AND
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WR4:

(SI1ZEOF(pdr.used_representation.items) = 2) )) =1 )) = 1));
((NOT (SELF\characterized object.description = "knurl®)) OR
(S1ZEOF( QUERY( pd <* USEDIN( SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF( QUERY( pdr <* USEDIN( pd,

"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+

"SHAPE_REPRESENTATION _WITH_PARAMETERS*

IN_TVDEAC Ay iond eranencant ot s AN\ ANN
LEA

WR5:

WR6:

WR7:

o PO - OSCU__ T CPTTotTmcorTrorTy)—ruvw

(SI1ZEOF(pdr.used_representation.items) = 1) N =1 ) =1));
(NOT (SELF\characterized object.description IN [ "knurl*®,
"thread"])) OR

(SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION_.DEFINITION") {
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN

(pds, "AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF _SHAPE")\ ]
((sa_occ.description = "partial area occurrence®), AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.*®

+ "RELATED_SHAPE_ASPECT®) |

((sar.description = "applied area usage®)<AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING,RELATIONSHIP™)

IN TYPEOF(sar))) ) |

("AIC_MACHINING_FEATURE.APPLIED_AREA"

IN TYPEOF(sdr.relating_shape aspect)) )) = 1)) )) <= 1)) )) = 0);

((NOT (SELF\characterized_object.description = "marking")) OR
(S1ZEOF(QUERY ( pd <* USEDINCSELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( implirep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITIONAREPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE. "+

" SHAPE_REPRESENTAT ION_WITH_PARAMETERS ")

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
(("AIC_MACHINTING_FEATURE .DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEORCIt)) AND (it.name = "marking text")) )) = 1)) ))

= 0)) ND,= 0));

((NOT{ (SELF\characterized_object.description = "thread")) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,

“AIC_ MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

WR8: ((NOT (SELF\characterized object.description

(CALC_MACHINING FEATURE " +
"SHAPE REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND (it.name = “"removal direction®) AND
((it.description = "internal®) OR
(it.description = "external®))) )) = 1)) )) = 0)) )) = 0));

= "thread")) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
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"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN_TVDPDEANC 4NN AND (34 nomn — "~ 0 :Eznp-\\ ANV ALTRA AT NNAAR TR WY

;"0)')"_'—v' o7 mo— re=aihc Qo7 )77 9977
WR9: ((NOT (SELF\characterized object.description = "thread")) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE. " +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |

(("AIC_MACHINING_FEATURE." +

"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |

(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (it.name = "hand")) ))<= 1)) )) = 0)) ))

= 0));

WR10: ((NOT (SELF\characterized object.description = "thread")) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <*(@QUERY ( pdr <* USEDIN
(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. "
"SHAPE_REPRESENTATION_WITH) PARAMETERS ™)

IN TYPEOF(pdr.used_repréesentation)) ) |

(NOT (SI1ZEOF(QUERY (Bt <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (it.name = "Ffit class")) )) = 1)) )) =

0)) )) = 0));

WR11: ((NOT (SELF\characterized_object.description = “thread")) OR
(SIZEOF(QUERY."( pd <* USEDIN(SELF,
"AIC_MACHINING FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (S1ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
(pd, "AINC_ MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
CCMATC_MACHINING _FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS")
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
(CAIC_MACHINING FEATURE DESCRIPTIVE REPRESENTATION ITEM®
IN TYPEOF(it)) AND (it.name = "form®)) )) = 1)) )) = 0)) ))
= 0));

WR12: ((NOT (SELF\characterized_object.description = "thread")) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
(pd, "AIC_MACHINING_FEATURE." +
*PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
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" SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
((SI1ZEOF(L
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "major diameter™)) )) <= 1)) ))
=0)) )) = 0));

WR13: ((NOT (SELF\characterized object.description = "thread")) OR

LISCNINZCT]

A4~ RA A =4 =1 = aury

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ATEM®,
"AIC_MACHINING_FEATURE.RATIO_MEASURE_WITH_UNIT] *

TYPEOF(it)) = 2) AND (it.name = "number of threads")) )) = 1)) ))
=0)) )) = 0));

WR14: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <% impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE-.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (itrhame = "fit class 2%)) )) <= 1)) )) = 0)) DD

= 0);

WR15: (SIZEOF(QUERY (& pd <* USEDIN(SELF,

"*AIC_MACHINING,-FEATURE .PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZE@RCQUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY-DEFINITION_REPRESENTATION.DEFINITION®) |
((CCAICOMACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*®)

IN\\TYPEOF(pdr .used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((SI1ZEOF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING FEATURE | ENGTH MEASURE WITH UNIT"]

* TYPEOF(it)) = 2) AND (it.name = "nominal size")) ))

<= 1)) )) =0)) ) = 0);

WR16: (NOT (SELF\characterized object.description IN [ “"knurl®,
"gear®, "thread®])) OR
(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT _DEFINITION_SHAPE*®
IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN
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(pds, "AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_ RELATIONSHIP."

+ "RELATED_SHAPE_ASPECT") |

((sar.description = "applied shape®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)
IN TYPEOF(sar))) ) |
("AIC_MACHINING_FEATURE.SHAPE_ASPECT"
IN TYPEOF(sdr.relating_shape aspect)) )

LONOT (SOl DN chayactnrsond oh et dnco e
COYo T ot Yoot tC T ZCoU oot otT-atc Sty

IN ["gear"])) OR

(S1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF( QUERY( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) AND

(10 <= SIZEOF(pdr.used_representation.items)) AND
(SI1ZEOF(pdr.used_representation.items) >= 11)

) =1 ))=D);

WR18: ((NOT (SELF\characterized_object.description

IN ["gear"])) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <*(@QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " ~+

" SHAPE_REPRESENTATION_WITH) PARAMETERS ")

IN TYPEOF(pdr.used_repréesentation)) ) |

(NOT (SI1ZEOF(QUERY (Bt <* impl_rep.used_representation.items |
((S1ZECF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING~REATURE .RATIO_MEASURE_WITH_UNIT"] *

TYPEOF(it)) = 2) AND (it.name = "number of teeth®)) )) = 1)) ))

= 0)) ) =9));

WR19: ((NOT (SELF\characterized object.description

IN [Fgéar®™])) OR

(SI1ZEQF(QUERY ( pd <* USEDIN(SELF,
"AAC{MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
Cpd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

(CAIC MACHINING FEATURE " +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((SIZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.PLANE_ANGLE MEASURE WITH UNIT®"] *
TYPEOF(it)) = 2) AND

(it.name = "reference pressure angle®)) )) = 1)) ))

=0)) )) = 0)):
©IS0 2006 — All rights reserved 37
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WR20:

((NOT (SELF\characterized _object.description

IN ["gear®])) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +

TOLIADL DI:F)DI:CI:M'I'I\'I'I(\M \AII'I'L] DARDAMETEDC "

WR21:

WR22:

AN NN =N Ay =1 B Ay == = ) EELEEA LAV U Ll =0 I =1 B vy

IN TYPEOF(pdr used representatlon)) D

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SIZEOF(I

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"] *

TYPEOF(it)) = 2) AND (it.name = "rake shift factor™)) ))= 1)) ))

=0)) )) = 0));

((NOT (SELF\characterized_object.description

IN ["gear"])) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DERINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( p@r <* USEDIN

(pd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEEINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS*)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* implurép.used_representation.items |
((S1ZECOF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (itktname = "nominal tooth depth®)) )) = 1)) ))

=0)) )) = 0));

((NOT (SELF\characterized _object.description

IN [Fgear"])) OR

(SI1ZEOF(QUERY ((;pd <* USEDIN(SELF,

*AIC_MACHINMNG FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
(pd, "AIG_MACHINING_FEATURE. " +
"PROPERTYY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC=MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
INVTYPEOF(pdr.used_representation)) ) |

CNOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SIZEOF(IL

"AIC MACHINING FEATURE MEASURE REPRESENTATION ITEM®

WR23:

"AIC_MACHINING_FEATURE .LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "face width")) )) = 1)) ))
=0)) )) = 0));

((NOT (SELF\characterized_object.description

IN ["gear"])) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
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(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS"®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((SIZEOF(IL

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TVDRDEAQC NN — SN ANN a4 noma — "4 5 :inmn-l-nw'\\ D — I D)
LB = L =y Z ) o Cr e crp—oramcTCT— ) J7) ) )7

=0)) )) = 0));

WR24: ((NOT (SELF\characterized_object.description

IN ["gear®])) OR

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®).}

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) ,}
(("AIC_MACHINING_FEATURE." +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (it.name = "module or-diametral pitch") AND
((it.description = "module®) OR

(it.description = " diametral pitch:))) )) = 1)) )) = 0)) )) = 0));

WR25: ((NOT (SELF\characterized_object.description

IN ["gear"])) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PRQRERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl-rep <* QUERY ( pdr <* USEDIN

(pd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITIONAREPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_REATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr ¢used_representation)) ) |

(NOT (SIZEOFCQUERY ( i1t <* impl_rep.used_representation.items |
((S1ZEOF(K

*AI1C_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF¢It)) = 2) AND (it.name = "normal attribute®)) )) = 1)) ))

=0X 7)) = 0));

WR26.:C(NOT (SELF\characterized object.description

IN [Fgear"])) OR

(SI1ZEQECQUERY ( pd <* USEDIN(SELE,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN
(pd, "AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®
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IN TYPEOF(it)) AND (it.name = "internal or external gear®) AND
((it.description = "internal®) OR

(it.description = “external®))) )) = 1)) )) =0)) )) = 0));

WR27: ((NOT (SELF\characterized_object.description

IN ["gear"])) OR

(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN

END
(*

A MACHHHING—TEATYRE——
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.PLANE_ANGLE_ MEASURE _WITH_UNITZ]™*
TYPEOF(it)) = 2) AND

(it.name = "root Fillet radius®)) )) <= 1)) ))
=0)) ) =0));
| ENTITY; -- externally_defined_feature_definition

Formal propositions:

WR
‘ext
defi
defi
extd
feat

itenp_id is 'external knurl', and the .source_id of the external_source referenced by the source of

exte
exte

of the external_source referenced by the source of the externally_defined_feature_definitio

ext

WR
repr
rep

WR
repr

1: If the description of the externally_defined_feature_definition is 'thread’, then the item_ig
brnal thread', and the source_id of the external:-source referenced by the source of the external
ned_feature_definition is ‘external feature:\specification'. If the description of the external
ned_feature_definition is 'marking’, thenthe item_id is 'external marking', and the source_id of
rnal_source referenced by the source-of the externally_defined_feature_definition is ‘extg
Ure specification’. If the descriptionof'the externally defined_feature_definition is 'knurl', ther

rnally_defined_feature_definition is ‘'external feature specification'. If the description of
rnally_defined_feature_definition is 'gerar', then the item_id is 'external gear', and the sourc

brnal feature specification'.
2: If the deseription of the externally_defined_feature_definition is 'thread’, the imp
esentation of/~the externally_defined_feature_definition shall contain between five and

resentation,Sitems in its set of items.

3: £ Ifthe description of the externally_defined_feature_definition is 'marking', the imp
esentation of the externally_defined_feature_definition shall contain exactly t

is
ly -
ly -
the
rnal
the
the
the
e id
N is

licit
ten

licit
nree

representation_items In Its set of 1tems.

WR4:

If the description of the externally_defined feature_definition is 'knurl’, the implicit

representation of the externally_defined_feature_definition shall contain exactly one representation_-
items in its set of items.
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WR5:If the description of the externally_defined_feature_definition is 'marking’, or ‘thread' there
shall be the basis shape for at most one shape_aspect with a description of ‘partial area occurrence' that
is the related_shape_aspect in at most one shape_defining_relationship with a description of 'applied
area usage' in which the relating_shape_aspect is an applied_area.

WR6: If the description of the externally defined feature_definition is 'marking’, exactly one
representation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type descriptive_representation_item with a name of 'marking text'.

WRY7: If the description of the externally_defined_feature_definition is 'thread’, then exactly|one
repfesentation_item used for the implicit representation of the externally_defined_feature_defini{ion
shalll be of type descriptive_representation_item with a name of 'removal direction' and & descripfion
of ejther 'internal’ or 'external'.

WR8: If the description of the externally_defined_feature_definition is ‘thread’, at most [one
repfesentation_item used for the implicit representation of the externally _defined feature_definition
shalll be of type descriptive_representation_item with a name of 'qualifier'.

WR9: If the description of the externally_defined_feature_definition is ‘thread’, exactly [one
repfesentation_item used for the implicit representation of the externally_defined_feature_definition
shalll be of type descriptive_representation_item with a name of/hand'.

WR10: If the description of the externally defined feature definition is 'thread’, at most [one
repfesentation_item used for the implicit representation_of-the externally_defined_feature_definition
shalll be of type descriptive_representation_item with:@name of 'fit class'.

WR11: If the description of the externally(defined_feature_definition is 'thread’, exactly [one
repfesentation_item used for the implicit representation of the externally_defined_feature_definition
shalll be of type descriptive_representation_item with a name of ‘form'.

WR12: If the description of the(externally_defined_feature_definition is 'thread’, at most [one
repfesentation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure_repreSentation_item and length_measure_with_unit with a name of 'major
diarpeter'.

WH13: If the description of the externally_defined_feature_definition is 'thread’, exactly |one
repfesentation_itemused for the implicit representation of the externally_defined_feature_definition
sha:l: be of type measure_representation_item and ratio_measure_with_unit with a name of 'number
of threads'.

WR14:  «lf the description of the externally defined_feature_definition is 'thread’, at most [one

repfesentation_item used for the implicit representation of the externally_defined_feature_definirion
shall_be_of type dpcr‘ripfi\/n rnprncnnmfinn item with a name of 'fit class 2'

WR15: If the description of the externally_defined_feature_definition is 'thread’, at most one
representation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure_representation_item and length_measure_with_unit with a name of 'nominal
size'.
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WR16:If the description of the externally_defined_feature_definition is 'marking’, 'gear' or ‘thread'
there shall be the basis shape for exactly one shape_aspect that is the related_shape_aspect in at most
one shape_defining_relationship with a description of "applied shape' in which the relating_shape -
aspect is a shape_aspect.

WR17: If the description of the externally defined feature definition is ‘gear’, the implicit
representation of the externally_defined_feature_definition shall contain exactly nine representation_-
items in its set of items.

WR18: If the description of the externally defined feature_definition is 'gear', exactly>|one
repfesentation_item used for the implicit representation of the externally_defined_feature-definition
shall be of type measure_representation_item and ratio_measure_with_unit with a name of 'number
of teeth'.

WH19: If the description of the externally_defined_feature_definition js\'gear’, exactly |one
repfesentation_item used for the implicit representation of the externally _defined feature_definition
shall be of type measure_representation_item and plane_angle_measure-with_unit with a namp of
'reference pressure angle'.

WR20: If the description of the externally defined feature definition is 'gear', exactly |one
repfesentation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure_representation_item and length_nieasure_with_unit with a name of 'fake
shiff factor'.

WR21: If the description of the externally_defined feature_definition is 'gear', exactly |one
repfesentation_item used for the implicit representation of the externally _defined_feature_definition
shalll be of type measure_representation_item and’length_measure_with_unit with a name of 'nontinal
tool|depth'.

WR22: If the description of the .externally defined feature definition is 'gear’, exactly [one
repfesentation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure_representation_item and length_measure_with_unit with a name of 'face
width'.

WR23: If the description of the externally_defined feature_definition is 'gear’, exactly |one
repfesentation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure representation_item and length_measure_with_unit with a name off 'tip
diarpeter'.

WR24: If-the description of the externally defined feature_ definition is 'gear’, then exactly [one
repfesentation_item used for the implicit representation of the externalIy_defined_feature_defini{ion

shaT beof type descriptive_representation_item with a name of 'module or diametral pitch' and a
des ripfinn of either 'maodule' or 'diameter Ir_xifr‘h'

WR25: If the description of the externally_defined feature_definition is 'gear', exactly one
representation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure_representation_item and length_measure_with_unit with a name of 'normal
attribute’.

42 ©I1S0 2006 — All rights reserved


https://standardsiso.com/api/?name=41c350b762ed4c90ec90ae0b0212d4fe

ISO 10303-522:2006(E)

WR26: If the description of the externally_defined_feature_definition is 'gear’, then exactly
representation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type descriptive_representation_item with a name of ‘internal or external gear' and a
description of either 'internal ' or 'external'.

WR27: If the description of the externally defined feature definition is 'gear’, exactly
representation_item used for the implicit representation of the externally_defined_feature_definition
shall be of type measure_representation_item and plane_measure_with_unit with a name of 'root

one

one

fill

Infdrmal proposition:

racliac!
rauido .

IP1
des

4.2

If the name of the descriptive_representation_item is ‘fit class' and the first,character of
ription is 'M', then the thread is metric.

.14 face_shape representation

the

A face_shape_representation is a type of representation that represents(geometry defined by a portion

of a

EXPRESS specification:

N associated surface.

*)

ENTIITY face_shape representation
JUBTYPE OF (shape_representation);

END _ENTITY; -- face_shape representation

(*

Formal propositions:

WHERE

WR1: (SIZEOF(SELF.items) >= 1);

WR2: (SIZEOF(QUERY ( it <* SELF-items | (NOT (
("AIC_MACHINING_FEATURE.EACE_SURFACE" IN TYPEOF(it)) OR
("AIC_MACHINING_FEATURELORIENTED_FACE® IN TYPEOF(it)) ))

)) = 0);

WR

WR
surt

4.2

A f

1: The face_shape‘“representation shall have one or more representation_item in its set of iten

2. The geometriC element that is used to represent the face_shape_representation shall be a fa
ace, oriented- face.

.15, feature_component_definition

S.

be_ -

cature_component_defimtion 15 a type of characterized_object that 15 USed as a Constutuent

preconceived form pattern.
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EXPRESS specification:

*

ENT
S

ITY feature_component_definition

UBTYPE OF (characterized_object);

WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(USEDIN(pd,

END
(*

For

WR
sha

4.2

A f
sha

EXAMPLE A Chamfer may have the implicit chamfer offset amount defined with a feature_component_relationship an

expl

EXH

ATC_MACHINTNG _FEATURE - SHAPE_ASPECT -OF _SHAPE™)) = 1)) ))
= 0);
| ENTITY; -- feature_component _definition

al propositions:

1: The feature_component_definition shall be the item for which exactly one
De_aspect is defined.

.16 feature_component_relationship

bature_component_relationship is a kind of shape_aspect ¥elationship in which the relats
be_aspect is an implicitly represented component, such as a‘taper, of the relating_shape_aspect.

cit geometry for the chamfer defined with a shape_defining_relationship.

PRESS specification:

*)
ENT

END

ITY feature_component_relationship
SUPERTYPE OF (ONEOF (pattern_omit_membership,pattern_offset_membership)
UBTYPE OF (shape_aspect_reblationship);
WHERE
WR1: ((SIZEOF(L
"AIC_MACHINING,-FEATURE .COMPOSITE_SHAPE_ASPECT",
"AIC_MACHINING_FEATURE.REPLICATE_FEATURE",
"AIC_MACHINING FEATURE.TRANSITION_FEATURE",
"AIC_MACHINING_FEATURE.MODIFIED_PATTERN®"] * TYPEOF
(SELFC nelating_shape_aspect)) = 1) OR
("ARC=MACHINING_FEATURE.FEATURE_DEFINITION*®
IN\\TYPEOF(SELF.relating_shape_aspect.of_shape.definition)) OR
CAIC_MACHINING_FEATURE.FEATURE_COMPONENT DEFINITION*
IN TYPEOF(SELF.relating_shape_aspect.of shape.definition)));
| ENTITY; -- feature_component_relationship

B-

d -

i the

(*

Formal proposition:

WR1: The shape_aspect referenced as the relating_shape_aspect shall be of type replicate_feature,
transition_feature, composite_shape_aspect, or modified_pattern or shall be an aspect of the shape of
a feature_definition or a feature_component_definition.
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4.2.17 feature_definition

A feature_definition is a type of characterized_object that is a preconceived form pattern.

EXPRESS specification:

*

ENTITY feature_definition

HERE

R1: SIZEOF(QUERY( pdr <*
get_property_definition_representations (SELF) |
"AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION WITH_ PARAMETERS?
IN TYPEOF ( pdr.used_representation ) ) ) <=1;

WR2: SI1ZEOF (QUERY (pd <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION")-

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN ‘(pd,

"AIC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |

"AIC_MACHINING_FEATURE." +

"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |

("AIC_MACHINING_FEATURE.PLACEMENT*®

IN TYPEOF (it)) AND (it.name = T"orientation®))) = 1))) = 0))) = 0;

WR3: SIZEOF (["AIC_MACHINING_FEATURE.BOSS:,

"AIC_MACHINING_FEATURE.TURNED_KNURL*;

"AIC_MACHINING_FEATURE.THREAD",

"AIC_MACHINING_FEATURE.GEAR",

"AIC_MACHINING_FEATURE.MARKING®,

"AIC_MACHINING_FEATURE.RIBxTOP",

"AIC_MACHINING_FEATURE.ROUND_ HOLE",

"AIC_MACHINING_FEATURE:QUTSIDE_PROFILE",

"AIC_MACHINING_FEATURE./POCKET",

"AIC_MACHINING_FEATURE .REMOVAL_VOLUME",

"AIC_MACHINING_FEATURE.REVOLVED_PROFILE",

"AIC_MACHINING (FEATURE.OUTER_ROUND",

"AIC_MACHINING_FEATURE.FLAT_FACE",

"AIC_MACHINING_FEATURE.PROTRUSION",

"AIC_MACHLINING_FEATURE.ROUNDED_END",

"AIC_MACHINING_FEATURE.SLOT",

"AIC_MACHINING_FEATURE.SPHERICAL_CAP",

"ALE.MACHINING_FEATURE_STEP",

"A1C” MACHINING_FEATURE .COMPOUND_FEATURE®,

“AI1C_MACHINING_FEATURE.REPLICATE_FEATURE",

“AIC_MACHINING_FEATURE.EXTERNALLY_DEFINED_FEATURE_DEFINITION"]

* TYPEQE (SELF)) <= 1;

WR4: (NOT (SIZEOF(["AIC_MACHINING_FEATURE.ROUND_HOLE",
"AIC_MACHINING_FEATURE.BOSS*®,
"AIC_MACHINING_FEATURE.OUTSIDE_PROFILE",
"AIC_MACHINING_FEATURE.REMOVAL_VOLUME",
"AIC_MACHINING_FEATURE.FLAT_FACE",
"AIC_MACHINING_FEATURE.POCKET",
*AIC_MACHINING_FEATURE.PROTRUSION®,
"AIC_MACHINING_FEATURE.RIB_TOP",
"AIC_MACHINING_FEATURE.ROUNDED_END",
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"AIC_MACHINING_FEATURE.SLOT",

"AIC_MACHINING_FEATURE.STEP"] * TYPEOF(SELF)) = 1)) OR
((SIZEOF(QUERY(pdr <* get_property definition_representations (SELF)
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION"

IN TYPEOF ( pdr.used_representation ) ) AND

( pdr.used_representation.name ="maximum feature limit"))) >=0));

END_ENTITY;

(*

Format propositions:

WR
sha

WR
shal
and

WHR
rou
pro
exts

WHR
poc

1: The feature_definition shall have exactly one implicit representation which shall-be> of
De_representation_with_parameters.

2: Exactly one representation_item used for the implicit representation of acfeature_defini

orientation for the origin of the feature_definition.

frusion, rounded_end, slot, spherical_cap, step, compound-feature, replicate_feature,
rnally_defined_feature_definition.

ket, rib_top, round_hole, rounded_end, slot, or step the instance_feature shall have at most

plamar_shape_representation with a name of 'maximum feature limit'.

4.2

Af
asp

EXH

.18 feature_pattern

pature_pattern is a type of replicatesfeature that relates a base feature and one or more sha
pcts which are the placement of the-base feature at a specified location on the base part.

PRESS specification:

*)
ENT
S

ITY feature_pattér

UBTYPE OF (replicate feature);

WHERE

WR1: SIZEGF(C QUERY( pd <* USEDIN( SELF,
"ALCSMACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
STZEOF( QUERY( pdr <* USEDIN( pd,
“A1C_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. "+

[ype

kion

| be of type placement with a name of 'orientation’. The placement shall define.a reference locgtion

3: The feature_definition may be either a boss, gear, turned_knutk;thread, marking, rib_{top,
hd_hole, outside profile, pocket, removal_volume, revolved_profile, outer_round, flat_face,

or

4: If the feature_definition is a boss, outside_profile; flat_face, removal_volume, protrugion,

one

46

- SHAPE_REPRESENTATION WHHTH_PARAMETERS™

IN TYPEOF(pdr.used_representation)) AND

(S1ZEOF( QUERY( srwp_i <* pdr.used_representation.items |
NOT ("AIC_MACHINING_FEATURE.PLACEMENT*

IN TYPEOF(srwp_i)) )) >0) ) >0 )) = 0;
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WR2: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |

LEALC MACLIBNENC COATIIDE DI ACCMENT®
T~

TS NWICTTEINEINO T /v T O o NSty 1

IN TYPEOF (it))_AND (it.name = "base feature placement®))) > 1)))
= 0))) = 0;

END _ENTITY; -- feature_ pattern

(*

For

imal propositions:

WARZ1: The implicit representation of a feature_pattern shall only contain representation_items i
set of items that are of type placement.

WR

with_parameters which contains one or more representation<items in its set of items of

pla

ement with the name of 'base feature placement'.

4.2019 fillet

N its

2: The feature_pattern shall have an implicit representation defined by a shape_representation_-

ype

A filllet is a type of transition_feature that is the representation of a circular concave transition between

two

NO7

shape_aspects. A fillet defines the outside prafile of a part.

22412006, 4.2.45 and defines the requirement forfillet.

EXPRESS specification:

*)

ENT[ITY Fillet

JUBTYPE OF (transition_ feature);

WHERE

WR1: (NOT (SELF\shape_aspect.description = "constant radius®)) OR
(SIZEOF (QUERY (pd <* USEDIN (SELF,
"ALCSMACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT' (SIZEOF (QUERY (pdr <* USEDIN (pd,
“AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE. "+

'E A Fillet is defined in ISO 10303-224:2006 4.2.81 and a Constant_radius_fillet is defined in 1SO 10B03-

SHAPE _REPRESENTATTON_WITH_PARAMETERS
IN TYPEOF (pdr.used_representation))) = 1))) = 0);

WR2: (NOT (SELF\shape_aspect.description = "constant radius®)) OR
(SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE. "+
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WR3:

" SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF (pdr.used_representation)) |

(NOT (SI1ZEOF (impl_rep.used_representation.items) >= 1)
AND(SIZEOF (impl_rep.used_representation.items) <= 3))))
= 0))) = 0);

(NOT (SELF.description = "constant radius®)) OR

(SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,

"ALC _MACLILNELINC I:I:I\'I'IIDE - -’

WR4:

WR5:

ALAZNIUAIRE RAR B A/ | == g g g gy

"PROPERTY_DEFINITION_ REPRESENTATION DEFINITION™) |
*AIC_MACHINING_FEATURE. *

'SHAPE_REPRESENTATION_WITH_PARAMETERS'

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SI1ZEOF

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "radius®))) = 1))) = 0))) = 0);
(NOT (SELF.description = "constant radius®)) OR

(S1ZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdir <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_DEFINITION®) |
"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl.rép.used_representation.items |
(SI1ZEOF

(L"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "First offset"))) <= 1)))

= 0))) = 0);

(NOT (SELF.description = "constant radius®)) OR

(S1ZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING~REATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACEMNING_FEATURE. " +

" SHAPE \REPRESENTATION_WITH_PARAMETERS*®

IN_TYPEOF (pdr.used_representation)) |

NOTY (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF

(L"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

WR6:

TYPEOE (it)) = 2) AND (it name = “"second offset®))) <= 1)}))
= 0))) = 0);

SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION. " +
"DEFINITION™) |

NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.FACE_SHAPE REPRESENTATION®

IN TYPEOF (pdr.used_representation)) AND
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(pdr.used_representation.name = "Ffillet face"))) = 1))) = 0;
WR7: SIZEOF (QUERY (pd <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION." +

"DEFINITION™) |

NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,

"AIC_MACHINING_FEATURE. " +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |

("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION*®

IN TYPEOF (pdr.used_representation)) AND

(odr cod ronroacontatson namn — "ot oo chan A"\

=0
A4

END
(*

Formal propositions:

CPo o sCu Pt st itoreror=—amT FHrst—Faee—shape))) H» >
WR8: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION." +
"DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION®
IN TYPEOF (pdr.used_representation)) AND
(pdr.used_representation.name = "second face shape™))) = 1))) = 0;

| ENTITY;

WR

WR
one

WR
imp
mea
WR
imp
me3
WR
imp
me3

WR

WHR

1: Afillet has an implicit representation if and only if it has a description of 'constant radius'.

2: If the description of the fillet is 'constant radius;.the implicit representation shall contain at
and at most three representation_items in its set of\items.

3: If the description of the fillet is 'constant radius', exactly one representation_item used for
icit representation of the fillet shall *be’ of type measure_representation_item and leng
sure_with_unit with a name of 'radius

4: If the description of the fillet IS 'constant radius’, at most one representation_item used fof
icit representation of the fillet shall be of type measure_representation_item and leng
sure_with_unit with a name of 'first offset'.

5. If the description-of the fillet is 'constant radius’, at most one representation_item used fof
icit representation,~of the fillet shall be of type measure_representation_item and leng
sure_with_unit with a name of 'second offset'.

6: The fillet shall have exactly one face_shape_representation with a name of 'fillet face'.

7:/The fillet shall have exactly one face_shape_representation with a name of 'first face shape'.

east

the
th_-

the
th_-

the
th_-

WR8: The fillet shall have exactly one face_shape_representation with a name of 'second face shape'.
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4.2.20 flat_face

A flat_face is a type of feature_definition that is the representation of a volume that is removed from the
base shape. This removal shall be planar and representation shall be a linear_profile moving along a
linear path_feature_component.

NOTE A Planar_face is defined in ISO 10303-224:2006, 4.2.171 and defines the requirement for flat_face.

EXPRESSSpecification.

*)

ENTIITY Fflat_face

JUBTYPE OF (feature_definition);

WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONY) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITIONS) ]
(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE REPRESENTATION"

IN TYPEOF(pdr.used_representation)) AND
(pdr.used_representation.name = "removal~direction®™)) )) = 1)) ))
= 0);

WR2: (SIZEOF(QUERY ( pds <* QUERY ( pd <*-USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
("AIC_MACHINING_FEATURE.PRODUCT DEFRINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOFGQUERY ( sa occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "course of travel occurrence®) AND
(SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT.")"1

((sar.description ="path feature component usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))).D) |

(("AIC_MACHINING 'FEATURE.PATH FEATURE_COMPONENT*

IN TYPEOF(sdr_relating shape aspect)) AND
(sdr.relating_shape_aspect.description = "linear®) AND
(sdr.name“= "course of travel™)) )) = 1)) )) = 1)) )) = 0);

WR3: (SIZEQOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AICAMACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("ALC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*
INYTYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
“AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") |
((sa_occ.description = "removal boundary occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,

=+

"RELATED_SHAPE_ASPECT") |

((sar.description = "profile usage™) AND

(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |

(("AIC_MACHINING_FEATURE.LINEAR_PROFILE*

IN TYPEOF(sdr.relating shape aspect)) AND

(sdr.name = "removal boundary®)) )) = 1)) )) = 1)) )) = 0);
WR4: SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
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"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
*AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
(sa_occ.description = "enclosed boundary occurrence®) AND
(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
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WR6:
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("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*
IN TYPEOF (sar))) |
(S1ZEOF
(["AIC_MACHINING_FEATURE.CIRCULAR_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE .NGON_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE.RECTANGULAR_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE.CLOSED_PATH_PROFILE"] *
TYPEOF (sdr.relating_shape aspect)) = 1) AND
(sdr.relating_shape_aspect.description = "boundakry™)))
=1))) <= 1))) = 0;

SIZEOF(QUERY(pdr <* get property definition_representations (SELF)| |
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION"

IN TYPEOF ( pdr.used_representation ) ) AND

( pdr.used_representation.name ="maximum feature limit"))) >=0;
SIZEOF(QUERY ( pds <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERIMFTION.DEFINITION®) |
(("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF(pds)) AND (SIZEOF(QUERY“( csa <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF _SHAPE®) |
((TAIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT" IN
TYPEOF(csa)) AND

(csa.name="uncut volume") AND

(SI1ZEOF(QUERY ( sar <*>gsa.component_relationships |
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*

IN TYPEOF(sar)) AND\(SIZEOF(L

"AIC_MACHINING_FEATURE.BOSS*®,
"AIC_MACHINING~KEATURE.PROTRUSION®"] * TYPEOF(sar.
related_shape”aspect)) = 1)) )) = 1)) )) <= 1)) )) = 1;

SI1ZEOF (QUERY."(pd <* USEDIN (SELF,

"AIC_MACHINING FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SKZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_NACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |

“AIC  MACHINING_FEATURE." +

"SHAPE_ REPRESENTATION_WITH_PARAMETERS"

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |

(SI1ZEQE (
["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "removal depth"))) <= 1)))
= 0))) = 0;

END_ENTITY; -- Fflat_face

(*
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Formal proposition:

WR1: The flat_face shall have exactly one direction_shape_representation with a name of ‘removal
direction'.

WR2: The flat_face shall be the basis shape for exactly one shape_aspect with a description of ‘course
of travel occurrence' that is the related_shape_aspect in exactly one shape_defining_relationship with
a description of 'path feature component usage' and a name of ‘course of travel' and a relating_shape_-

Bnaar.
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WR3: The flat_face shall be the basis shape for exactly one shape_aspect with a description of
‘renfoval boundary occurrence' that is the related_shape_aspect in exactly one shape_definimg_—
relgtionship with a description of 'profile usage' and a name of 'removal boundary' and.a relatimg_-
shape_aspect that references a linear_profile.
WR4: The flat_face shall be the basis shape for at most one shape_aspect withi"a description of
‘encjosed boundary occurrence' that is the related_shape aspect in exactlyone shape_definipg_-
reldtionship with a description of ‘profile usage' and a name of 'boundary' and a relating_shape_aspect
that| references a circular_closed_profile, ngon_closed_profile, rectangular_closed_profile,| or
closed_path_profile.

WR5: The flat_face shall have at most one planar_shape_representation with a name of ‘maximum
featpre limit'.

WRG6: The flat_face shall have the uncut volume defined by exactly one product_definition_shape |that
is referenced by zero or more composite_shape_aspect with name of ‘uncut volume’ through| the
of ghape’  attribute  that references a  feature component_relationship  through |the
component_relationships attribute that references(€ither a boss or a protrusion.

WRY7: The implicit representation of the flat-face shall have at most one representation_item of fype
megsure_representation_item and length,;measure_with_unit with a name of 'removal depth'.

Infdrmal propositions:

IP1} The location of the flat (face shall be defined at one of the corners of the removal volume.
IP2} The direction of volume removal of the flat_face shall be in the Z direction.

IP3} The origin, X direction, and Y direction of the path_feature_component shall be equal to that of
the [flat_face.

IP4} Theserigin, X direction, Y direction of the flat_face shall be equal to that of the linear_profile.

4.2 2F—gear

A gear is a type of feature_definition that is the representation of a gear shape that is applied to all or a
portion of a shape_aspect. See ARM definition for Gear in paragraph for more information.

NOTE A Gear is defined in 1SO 10303-224:2006, 4.2.88 and defines the requirement for gear.
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EXPRESS specification:

*)

ENTITY gear
SUBTYPE OF (feature_definition);

WHERE
WR1:

WR2:

WR3:

SIZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |

DTIN(pPT,

"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS®,
IN TYPEOF(pdr.used_representation))

AND (10 <= SIZEOF(pdr.used_representation.items)) AND
(SI1ZEOF(pdr.used_representation.items) <= 13))) = 1)) =-1;

NOT (SELF\characterized_object.description

IN ["straight bevel gear®, "helical bevel gear-,

"spur gear®, "helical gear®]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEREINITION®) | NOT
(SI1ZEOF(QUERY(impl_rep <* QUERY(pdr <* USEBIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DERINITION®) |
*AIC_MACHINING_FEATURE . SHAPE_REPRESENTAT ION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation)) ¢}, NOT

(SI1ZEOF(QUERY (it <* impl_rep.usedxrepresentation.items |
(SI1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE.\REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.RATIQO_MEASURE_WITH_UNIT"]

* TYPEOF(it)) = 2) AND

(it.name = "number of teeth"))) = 1))) = 0))) = 0);

NOT (SELF\characterized object.description

IN ["straight bevek.gear®, "helical bevel gear”,

"spur gear®, "heflical gear®]) OR

(S1ZEOF(QUERY (jod)y <* USEDIN(SELF,

"AIC_MACHINING, FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(SI1ZEOF(QUERY(impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHHMING_FEATURE. "+

"PROPERTY DEFINITION_REPRESENTATION.DEFINITION®) |

"AIC MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN <TYPEOF(pdr .used_representation)) | NOT

(SPZEOF(QUERY (it <* impl_rep.used_representation.items | (SIZEOF([
YA1C_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"*AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH_UNIT"]

X TVDEANACZ 2 £ NN SN\ AN

WR4:
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(it.name = "reference pressure angle®))) = 1))) = 0))) = 0);

NOT (SELF\characterized object.description

IN ["straight bevel gear®, "helical bevel gear”,

"spur gear®, "helical gear®]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(S1ZEOF(QUERY (impl_rep <* QUERY(pdr <* USEDIN(pd,
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"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF(pdr.used_representation)) | NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representation.items | (SIZEOF([
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"]

* TYPEOF(it)) = 2) AND

(it.name = "profile shift"))) = 1))) = 0))) = 0);

NRS: NOT (SELF\characterized object.description

IN ["straight bevel gear®, "helical bevel gear”,

"spur gear®, "helical gear®]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOF
(SI1ZEOF(QUERY(impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
"AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation))] NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representations-items | (SI1ZEOF([
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATIONCITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"]

* TYPEOF(it)) = 2) AND

(it.name = "nominal tooth depth®"))) = 1)) = 0))) = 0);

WR6: NOT (SELF\characterized object.description

IN ["straight bevel gear®, "helical“bevel gear-,

"spur gear®, "helical gear®]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF;
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(S1ZEOF(QUERY (impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " “&
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
"AIC_MACHINING_ FEATURE./SHAPE REPRESENTATION WITH_ PARAMETERS*®
IN TYPEOF(pdr.used trepresentation))| NOT

(S1ZEOF(QUERY(it<* impl_rep.used_representation.items | (SIZEOF([
"AIC_MACHINING (FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"]

* TYPEOF(it))~= 2) AND

(it.name =\"face width"))) = 1))) = 0))) = 0);

WR7: NOT (SEEF\characterized_object.description

IN [ straight bevel gear®, "helical bevel gear-,

"spur gear®, "helical gear®]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF,
“*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) | NOT
(SI1ZEQE(QUERY(impl rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_DEFINITION®) |
"AIC_MACHINING_FEATURE . SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation))| NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representation.items | (SI1ZEOF([
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE .LENGTH_MEASURE_WITH_UNIT"]

* TYPEOF(it)) = 2) AND

(it.name = "tip diameter™))) = 1))) = 0))) = 0);
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WR8: NOT (SELF\characterized object.description
IN ["straight bevel gear®, "helical bevel gear-,
"spur gear®, "helical gear®]) OR
(SIZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) | NOT
(S1ZEOF(QUERY (impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

"ALC _MACLIENINC COATIIDE CLIADE DEDDECEMTI\TI/\M WETLL _DAD
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IN TYPEOF(pdr. used representatlon))l NOT
(S1ZEOF(QUERY (it <* impl_rep.used_representation.items |
("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ ITEM*®
IN TYPEOF(it)) AND

(it.name = "module or diametral pitch") AND
((it.description ="module®) OR (it.description = "diametral pitch"))))

='1))) = ) = 0);

WR9O: NOT (SELF\characterized_object.description

IN ["straight bevel gear®, "helical bevel gear”,

"spur gear®, "helical gear"]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(SI1ZEOF(QUERY(impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFRFNITION®) |
*AIC_MACHINING_FEATURE . SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation))} NOT

(S1ZEOF(QUERY (it <* impl_rep.used, representation.items |
("AIC_MACHINING_FEATURE .DESCRIRT1VE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND

(it.name = "internal or external gear") AND

((it.description ="internal®) OR (it.description = "external®))))

=1))) = 0))) = 0);

WR10: NOT (SELF\characterized object.description

IN ["straight bevel” gear®, "helical bevel gear”,

"spur gear®, "helcal gear®]) OR

(S1ZEOF(QUERY(pd <* USEDIN(SELF,

"AIC_MACHINING FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(SI1ZEOF(QUERY (impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
"ALE.MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
INNWYPEOF(pdr .used_representation))] NOT

CS1ZEOF(QUERY (it <* impl_rep.used_representation.items | (SIZEOF([
“*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING FEATURE | ENGTH MEASURE WITH UNIT"]

* TYPEOF(lt)) 2) AND

(it.name = "normal attribute®))) = 1))) = 0))) = 0);

WR11: NOT (SELF\characterized object.description
IN ["straight bevel gear®, "helical bevel gear-,
"spur gear®, "helical gear®]) OR
(S1ZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(SI1ZEOF(QUERY (impl_rep <* QUERY(pdr <* USEDIN(pd,
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*AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE .SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation))] NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representation.items | (SIZEOF([
*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE .LENGTH_MEASURE_WITH_UNIT"]

* TYPEOF(it)) = 2) AND

(it.name = "root fillet radius®))) <= 1))) = 0))) = 0);

WR12:

WR13:

WR14:

NOT (SELF\characterized object.description

IN ["helix gear®, "helical bevel gear"]) OR

(SIZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF(QUERY(impl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation)) | NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representationcitems | (SI1ZEOF([
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM" ,
"AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH UNIT"]

* TYPEOF(it))= 2) AND

(it.name = "reference helix angle®))) = 1))) = 0))) = 0);

NOT (SELF\characterized_object.description

IN ["helix gear®, "helical bevel gear:]) OR

(SI1ZEOF(QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") | NOT
(SI1ZEOF(QUERY(impl_rep <* QUERY.(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE . SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation))] NOT

(S1ZEOF(QUERY (it <* impl_rep.used_representation.items |
("AIC_MACHINING_FEATURE .DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (it.name = "gear tooth") AND
((it.description;= "left hand tooth") OR

(it.description = "right hand tooth®)))) = 1))) = 0))) = 0);

NOT (SELR\characterized object.description

IN ["straight bevel gear®,"helical bevel gear®]) OR
(S1ZEOFCQUERY (pd <* USEDIN(SELF,
"ALE.MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOTM(SIZEOF(QUERY (impl_rep <* QUERY(pdr <* USEDIN(pd,
“AIC_MACHINING_FEATURE." +
“*PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

WR15:

56

"AIC_MACHINING FEATURE SHAPE REPRESENTATION WITH PARAMETERS®

IN TYPEOF(pdr.used_representation)) | NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representation.items | (SIZEOF([
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH_UNIT"]

* TYPEOF(it))= 2) AND

(it.name = "tip angle®))) = 1))) = 0))) = 0);

NOT (SELF\characterized object.description
IN ["straight bevel gear®,"helical bevel gear®]) OR
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(SI1ZEOF(QUERY(pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOF(QUERY(ampl_rep <* QUERY(pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
"AIC_MACHINING_FEATURE . SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF(pdr.used_representation)) | NOT

(SI1ZEOF(QUERY (it <* impl_rep.used_representation.items | (SI1ZEOF([
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,

"ALC _MACLILNELNC I:I:I\'I'IIDI: DL ANEC _ANCL T MEI\CIIDE \AII'I'L] LINLT "
LI

WR

END
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WR
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WR
meg

WK
me3
pres

WR
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16:

| ENTITY;

al

1:

resentation_items.

2: Exactly one representation_item used for the implicit representation of the gear shall be of
sure_representation_item-and ratio_measure_with_unit with a name of ‘'number of teeth'.

3: Exactly one representation_item used for the implicit representation of the gear shall be of
sure_representatiomyitem and plane_angle_measure_with_unit with a name of 'refer
sure angle'.

4: Exactly‘ore representation_item used for the implicit representation of the gear shall be of
sure_representation_item and length_measure_with_unit with a name of ‘profile shift'.

5: Exactly one representation_item used for the implicit representation of the gear shall be of

3
AL\ RE RAR B A L=\ EA=A B\ =i = VA | =Sy g VB A= == =gy | ] =g s A = T TT_OTY o |

* TYPEOF(lt)) 2) AND
(it.name = "root angle®))) = 1))) = 0))) = 0);

SI1ZEOF(QUERY(pds <* QUERY(pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE" IN TYPEOF(pd)) | NO
(SI1ZEOF(QUERY(sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |

SI1ZEOF( QUERY(sdr <* QUERY(sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP "+
"RELATED_SHAPE_ASPECT") |

(sar.description = "applied shape®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATAONSHIP*

IN TYPEOF(sar))) | "AIC_MACHINING_FEATURE-SHAPE_ ASPECT"
IN TYPEOF(sdr.relating_shape aspect))) = 1)) = 1))) =

ropositions:

The implicit representation  of“the gear shall contain between ten and thir

feen

ype

ype
Pnce

ype

ype

mee

oot

sure ronrosontation item and lenath measure with it with 2 name af 'naminal taoth dent
Fefepfresentaton—HeMmahRa1eRgtHi—h f WA MR- Rae-01-RoRHRa86HR-GeptH .

WR6: Exactly one representation_item used for the implicit representation of the gear shall be of type
measure_representation_item and length_measure_with_unit with a name of 'face width'.

WRT7: Exactly one representation_item used for the implicit representation of the gear shall be of type
measure_representation_item and length_measure_with_unit with a name of 'tip diameter'.
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WR8: Exactly one representation_item used for the implicit representation of the gear shall be of type
descriptive_representation_item with a name of 'module or diametral pitch' and a description of either
'module’ or ‘diametral pitch’.
WR9: Exactly one representation_item used for the implicit representation of the gear shall be of type
descriptive_representation_item with a name of 'internal or external gear' and a description of either
'internal ' or 'external pitch'.

WR10: Exactly one representation_item used for the implicit representation of the gear shall be of type

meagstfe », ato SIRLY RO a st A H A a o O 6 ar-=o o

J11: Either zero or one representation_item used for the implicit representation of the gearishall be
pe measure_representation_item and length_measure_with_unit with a name @of .'root fillet

WH12: If the gear has a description of either 'helex gear', or 'helex beyel)gear', exactly |one
replesentation_item used for the implicit representation of the gear shall (be” of type measufe -
repfesentation_item and length_measure_with_unit with a name of 'reference helix angle'.

WR13: If the gear has a description of either 'helex gear', or ¢helex bevel gear', exactly [one
repfesentation_item used for the implicit representation of the gear shall be of type descriptiye -
repfesentation_item with a name of 'gear tooth' and a description-0f either 'left hand' or ‘right hand'.

WR14: If the gear has a description of either 'straight bevel gear’, or 'helex bevel gear’, exactly|one
repfesentation_item used for the implicit representation~of the gear shall be of type measuye -
repfesentation_item and plane_measure_with_unit withra name of 'root angle'.

WR15: If the gear has a description of either.'straight bevel gear', or 'helex bevel gear', exactly|one
repfesentation_item used for the implicit representation of the gear shall be of type measuye_-
repfesentation_item and plane_measure_with_unit with a name of 'tip angle".

WRL17: Exactly one gear shall be the basis shape for exactly one shape_aspect that is the relat¢d -
shape_aspect in at most one shape _‘defining_relationship with a description of 'applied shape' in which
the frelating_shape_aspect is a,shape_aspect.

Infdrmal propositions:

IP1} The location of the gear shall be at a distance from the end of a cylindrical face, and on the axis of
the gylindrical fage.

IP2} The Z direction of the gear shall be in the direction of the center axis of the cylindrical face.

4.2.22 “hole_bottom

A hole_bottom is a type of shape_aspect that is the representation of the end condition for a hole
feature_definition.

NOTE A Blind_bottom_condition is defined in 1SO 10303-224:2006, 4.2.9 and a Through_bottom_condition is
defined in 1SO 10303-224:2006, 4.2.249 and defines the requirement for hole_bottom.
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EXPRESS specification:

*

ENTITY hole_bottom
SUBTYPE OF (shape_aspect);
WHERE
WR1: ("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION®
IN TYPEOF(SELF.of_shape.definition));
WR2: (SELF.description IN ["through®, "flat®, “flat with radius”,
Tfratwith taper— Ssphericat ™, -conicat 1)
WR3: ((NOT (SELF.description = "through®)) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™)) = 0))0))
= 0));
WR4: ((NOT (SELF.description IN [“flat with radius”,
"flat with taper®, "spherical”,"conical®])) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)), )) = 1)) )) = 0));
WR5: ((NOT (SELF.description = "flat"))."OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." *
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEAFURE." +
"SHAPE REPRESENTATION-“WITH_PARAMETERS™)
IN TYPEOF(pdr.usedirepresentation)) ) |
(NOT (SIZEOF(impl>rep.used_representation.items) = 0)) ))
=0)) )) = 0))s
WR6: ((NOT (SELF(description IN ["flat with radius®, "spherical*]))
OR (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SPZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_NMACHINING_FEATURE." +
"RPROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
CEGVAIC_MACHINING_FEATURE. " +
*“SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr used representatlon)) )} |

LNOT CR70NC a0 o ioad oo cant ot o " o o — 1NN\ N\
\I‘IUI \\JILI_UI \IIII'JI IC'J UQCU IC'JI CQCIILQLIUII-ILCIIIQ} l J.}} }}

=0)))) =0));

WR7: ((NOT (SELF.description = "flat with taper®)) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION._DEFINITION™) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
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"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 2)) ))

= 0)) )) = 0));

WR8: ((NOT (SELF.description = “conical®)) OR (SIZEOF(
QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
= PROPERTY—BEFHNHHONRERPRESENTATHON-BEFHHTHHON"—]
((C"AIC_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF (impl_rep.used_representation.items) >= 1)
AND (SIZEOF (impl_rep.used_representation.items) <= 2)) ))
=0)) ) =0));
WR9: ((SELF.description = "through®) OR

(S1ZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP_= +
"RELATING_SHAPE_ASPECT") |
((sar.description = "hole bottom usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar))) ) |
((fcr.name IN ["hole depth start®,“hole_depth end"])) )) >= 1));

WR10: ((NOT (SELF.description = "flat with radius®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFRINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH\PARAMETERS")
IN TYPEOF(pdr.used_représentation)) ) |
(NOT (SI1ZEOF(QUERY ( at-<* impl_rep.used_representation.items |
((SI1ZEOF(L
*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE .LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) =(2)”AND (it.name = "corner radius®)))) = 1)) ))
=0)))) = 9);

WR11: ((NOT (SElE-.description = "spherical®)) OR
(SIZEOF@QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT “(S1ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"ALMCCMACHINING_FEATURE. " +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
C("AIC_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOE(pdr used representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((SIZEOF(L
*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
“*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "radius®)) )) = 1)) )) =
0)) ) = 0));

WR12: ((NOT (SELF.description = "conical")) OR

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
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(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SIZEOF(I

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,

"ALC _MACLIENEINC I:I:I\'I'IIDE LENCTLL MEI\CIIDE \IUI'I'L] IIMI'I"'I .

ALANIUAIRE RAR R A/ T ONE T CENO T T _ Ve vWOoT Ot

TYPEOF(it)) = 2) AND (it.name = "tip radius" b)) )) <= 1)) ))
=0)) )) = 0));

WR13: ((NOT (SELF.description = "conical®)) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pdy,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.PLANE_ANGLE MEASURE WITH UNIT®"] *
TYPEOF(it)) = 2) AND (it.name = "tip.angle™)) )) = 1)) ))
=0)) )) = 0));

WR14: (SIZEOF(QUERY ( fcr <* QUERY ( sar“<* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATING_SHAPE_ASPECT") |

((sar.description = "hole bottom usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®

IN TYPEOF(sar))) ) |

((fer.related_shape_aspect.description

="bottom condition oecurrence")

AND ("AIC_MACHINING_FEATURE.ROUND_HOLE*

IN TYPEOF(Ffcr.related shape_aspect.of _shape.definition)) AND
("AIC_MACHINING,-FEATURE .HOLE_BOTTOM"

IN TYPEOF(fer..relating_shape aspect)))

)) >= 1);

WR15: ((NOT (SELF.description = "flat with taper®)) OR (SIZEOF(
QUERY _{()pd <* USEDIN(SELF,

"AIC MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT( (SI1ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
“AKC_MACHINING_FEATURE." +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE. " +

"SHAPE _REPRESENTATION WITH PARAMETERS®)

IN TYPEOF(pdr used representatlon)) )} |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((S1ZECOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "Ffinal diameter®)))) = 1)) ))

=0)) )) = 0));
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WR16: ((NOT (SELF.description = "flat with taper®)) OR

END_ENTITY; -- hole_bottom

(*

Formal propositions:

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |

((SI1ZEOF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE .PLANE_ANGLE_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = “taper diameter®)) )) = 1)) D)
=0)) )) =0));

WR1: The hole_bottom shall be an aspect of the shape of a feature_component_definition.

WR2: The description of the hole_bottom shall be either 'through', 'flat', 'flat with radius’, 'flat
tapgr', 'spherical’, or ‘conical'.

WR
repr

WR
shal

WR
exa

WR
repr

WR
imp

WR
by g

WR

3: If the description of the hole_bottom is 'through’, the hole_bottom shall not have
esentation.
I have exactly one shape_representation_with_parameters to specify its implicit representation,

5: If the description of the hole_bottom is 'flat’, the hole_bottom shall be represented implicitl
tly zero representation_item.

6: If the description of thehole_bottom is 'flat with radius' or 'spherical’, the hole_bottom sha
esented implicitly by exaCtly one representation_items.

7. If the descriptiof of the hole_bottom is ‘flat with taper’, the hole_bottom shall be represe
icitly by exactly-two representation_items.

8: If the description of the hole_bottom is ‘conical’, the hole_bottom shall be represented impli
t least ohevand at most two representation_items.

9z the description of the hole_bottom is not ‘through ', the feature_component_relationship

——NOT—CSHZEORCQUERY—(C—it—<*—impl—Fep-used—representation—ttems———

vith

any

4: If the description of the hole_bottom is 'flat'with radius', 'spherical’, or 'conical’, the hole_bottom

by

| be

hted

Citly

that

ref

ot S ball kL £ ol ol PA| tlo otoed ! Ul Al $lo ol
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WR10: If the description of the hole_bottom is 'flat with radius', the implicit representation of the
hole_bottom shall have exactly one representation_item in its items set which is a measure_-
representation_item and length_measure_with_unit with a name of 'corner radius'.

WR11: If the description of the hole_bottom is 'spherical’, the implicit representation of the hole_-
bottom shall have exactly one representation_item in its items set which is a measure_-
representation_item and length_measure_with_unit with a name of 'radius'.
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WR12: If the description of the hole_bottom is 'conical’, the implicit representation of the hole_bottom
shall have at most one representation_item in its items set which is a measure_representation_item
and length_measure_with_unit with a name of 'tip radius'.

WR13: If the description of the hole_bottom is ‘conical’, the implicit representation of the hole_bottom
shall have exactly one representation_item in its items set which is a measure_representation_item
and plane_angle_measure_with_unit with a name of 'tip angle".

W

H14: The hole_bottom shall be the relating_shape_aspect in at least one feature_compene

reldtionship with a description of 'hole bottom usage' in which the related_shape_aspect is an.aspe
the shape of a round_hole with a description of '‘bottom condition occurrence'.

W

bottom shall have exactly one representation_item in its items set which~is a measu
repfesentation_item and length_measure_with_unit with a name of ‘final diamegter".

W

bottom shall have exactly one representation_item in its items™“Set which is a measu
repfesentation_item and plane_angle_measure_with_unit with a name of 'taper diameter'.

Infdrmal propositions:

IP1} The location of the hole_bottom shall be at the center of the circular face that is the mating face

ho

l¢ feature for spherical, conical, and flat hole bottem-types. For flat_with_radius and flat_wi

taper, the location shall be at the absolute bottom.

IP2] The hole_bottom shall be defined on_the mating face in the X-Y plane with the Z direg
coirjcident to that of the mating hole feature,

4.2,23 instanced_feature

An |nstanced_feature is a typeof-shape_aspect and of feature_definition that is the representation
preqonceived pattern for the machining application purpose.

EXPRESS specification:

*)
EN

WH

EN
(*

©l

TITY instanced feature
JUBTYPESQF (feature_definition, shape aspect);
HRE

nt_-
ot of

H15: If the description of the hole_bottom is 'flat with taper', the implicit representation of the hgle_

H16: If the description of the hole_bottom is ‘flat with taper’, the implicit-representation of the hqle_

toa
th -

tion

of a

R1: YAIC_MACHINING_FEATURE.PRODUCT_DEFINITION® IN
TYPEOF (SELF.of_shape.definition);

WR2: SELF.product_definitional;
D_ENTITY;
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Formal propositions:

WR1: The instanced_feature shall be an aspect of the shape of a product_definition.

WR2: The instanced_feature shall lie on the boundary of the part.

Informal propositions:

IP1

LE o 1

netanoad Foot o oo o ol o oo taotion ond o kL Bradiet daofioati o ol o
I drmr motalrictyu  TUAtUT U TiIdo A DIIC{PC IClJI colliativitT arru 1 uic PI vuulLn ucTiIirmuvurl QIIalJU ul

refefenced as of shape by the instanced feature has a shape_representation thep\(t

sha

4.2

Ali

De_representations shall have the same geometric_representation_context.

24 linear_profile

hear_profile is a type of shape_aspect that is the representation of a straight line-with orientation

locdtion.

NOTE A Linear_profile is defined in 1SO 10303-224:2006, 4.2.119 and defines thé-requirement for linear_pro

EXPRESS specification:

*)
ENT
S

ITY linear_profile

UBTYPE OF (shape_aspect);

WHERE

WR1: ("AIC_MACHINING_FEATURE.FEATURE C€OMPONENT_DEFINITION®
IN TYPEOF(SELF.of _shape.definition));

WR2: (SIZEOF(QUERY ( pd <* USEDINCSELF,
"AIC_MACHINING_FEATURE.PRORPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATUREL® +
"PROPERTY_DEFINITION REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING .FEATURE. " +
"SHAPE REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used representation)) )) = 1)) )) = 0);

WR3: (SIZEOF(QUERY~A pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING FEATURE." +
"PROQPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((Y"AIC_MACHINING_FEATURE. " +
“SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 2)) ))

that is

Nese

and

file .

= 0)) )) = 0);
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WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
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((TAIC_MACHINING_FEATURE.PLACEMENT™ IN TYPEOF(it)) AND
(it.name = T"orientation®)) )) = 1)) )) = 0)) )) = 0);

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS"®)

END
(*

For
WR

WR
sha

WHR
rep

WHR
of ty

WHR
of ty

Infg

IN_TVDEAC Ay iond eranencaoantats AN\ N\ 1
T T oo CPUT oot o__Trecprecosoritatcror) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((SIZEOF(IL
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "profile length®)) )) = 1)) ))
=0)) )) =0);

| ENTITY; -- linear_profile

al propositions:
1: The linear_profile shall be an aspect of the shape of a featupe_eomponent_definition.

2: The linear_profile shall have exactly one implicit representation defined by a relationship
De_representation_with_parameters.

3: The shape_representation_with_parameters thatrepresents the linear_profile shall contain
resentation_items in its set of items.

4: Exactly one representation_item used-for the implicit representation of a linear_profile sha
pe placement with a name of 'orientation=

5. Exactly one representation_itent used for the implicit representation of a linear_profile sha

rmal propositions:

IP1

1P2
feat

4.2

The location of thédinear_profile shall be one end of the profile.

The X direction of the linear_profile shall be defined coincident to the X direction of the m3
ire.

.25 focation_shape representation

pe measure_representation_item and length_measure_with_unit with a name of 'profile lengtp'.

to a

two

| be

| be

=

ting

Al
refe

cation_shape_Tepresentation 15 a type of Tepresentation that Tepresents a geometric position
rence point.
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EXPRESS specification:

*

ENTITY location_shape_representation
SUBTYPE OF (shape_representation);
WHERE
WR1: (SIZEOF(SELF.items) = 1);
WR2: (SIZEOF(QUERY ( it <* SELF.items |

(NOT ("AIC_MACHINING_FEATURE.POINT"

END
(*

IN—TYPEOFCID))) )) = 0);

| ENTITY; -- location_shape representation

Formal propositions:

WR

itens.

WR

4.2

A nparking is a type of feature_definition that is the representation of a text or symbol shapes that
ied to all or a portion of a shape_aspect.

app
NO7

EXH

PRESS

1: The location_shape_representation shall have exactly one representation,-item in its se

2: The geometric element that is used to represent the location_shape-representation shall
point.

.26 marking

[E A Defined_marking is defined in ISO 10303-224:2006, 4.2.60 and defines the requirement for marking

specification:

*)
ENT
S

ITY m
UBTYP
WHERE
WR1:

WR2:

arking
E OF (feature_definition);

S1ZEOF( QUERY.(\ pd <* USEDIN( SELF,

"AIC_MACHINING’ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF( QUERY( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AVCMACHINING_FEATURE. "+

"SHAPE REPRESENTATION_WITH_PARAMETERS"® IN
TYPEOF(pdr.used_representation)) AND

({2 <= SIZEOF(pdr.used_representation.items) <=6} ) ))
=1))=1;

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,

t of

DE a

are

66

"ATC_MACHINTING_FEATURE.PROPERTY_DEFINTTTON.DEFINTTTON™) |

(NOT (SIZEOF(QUERY ( impl_rep <*

QUERY ( pdr <* USEDIN(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®
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IN TYPEOF(it)) AND (it.name = "marking text")) )) = 1)) ))
=0)) )) = 0);

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS"®)

IN_TVDEAC Ay iond eranencaoantats AN\ N\ 1
T T oo CPUT oot o__Trecprecosoritatcror) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (it.name = "special instructions®)) )) <='1)) )D
=0)) )) = 0);

WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION)]

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDMN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")-]
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_trepresentation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND (it.name = "font name®)))) <= 1))))

=0)) )) = 0);

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep £*"QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE%"™ +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY /it <* impl_rep.used representation.items |
((S1ZEOF(L

"AIC_MACHININGAKEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING,-FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it))~="2) AND (it.name = "character height®)) )) <= 1)) ))
= 0)) )).&0);

WR6: (SIZEOR(QUERY ( pd <* USEDIN(SELF,
"AIC_NMACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOTSESIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,

“AIC  MACHINING_FEATURE." +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION") |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOE(pdr used representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((SI1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *

TYPEOF(it)) = 2) AND (it.name = "character spacing)) )) <= 1)) ))

=0)) )) = 0);
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WR7: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) |

(NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |
((SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP. "

+ "RELATED_SHAPE_ASPECT") |

END
(*

Formal propositions:

Loy docexrantson — " land choan "N AND
oo Ot ST pTron PP T rCO STrapC— )7

(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |

("AIC_MACHINING_FEATURE.SHAPE_ASPECT*

IN TYPEOF(sdr.relating_shape aspect)) )) = 1)) )) = 1)) ))\=0);
| ENTITY; -- marking

WHR
rep

WR
type

WR
type

WR
type

WR
type

WR
typg

WR
sha
the

4.2

1: The implicit representation of the marking shall contain between two and
fesentation_items.

2: Exactly one representation_item used for the implicit representation of the marking shall b
descriptive_representation_item with a name of 'markingtext'.

3: At most one representation_item used for the implicit representation of the marking shall b
descriptive_representation_item with a name of<’special instructions'.

4: At most one representation_item used for'the implicit representation of the marking shall b
descriptive_representation_item with ahame of 'font name'.

5: At most one representation_itef-used for the implicit representation of the marking shall b
measure_representation_item and length_measure_with_unit with a name of 'character heigh

6: At most one representation_item used for the implicit representation of the marking shall b
measure_representationitem and length_measure_with_unit with a name of 'character spaci

7: Exactly one marking shall be the basis shape for exactly one shape_aspect that is the relats

pe_aspect in atmost one shape_defining_relationship with a description of ‘applied shape' in w
Felating_shapé-aspect is a shape_aspect.

27 modified_pattern

A modified_pattern is a type of shape_aspect that represents the result of a collection of omissions

SiX

e of

e of

e of

e of
t'.

e of

ng'.

:d_-
hich

and

offs

ets of a base feature in either a rectangular_pattern or a circular_pattern.

EXPRESS specification:

*

ENTITY modified pattern
SUBTYPE OF (shape_aspect);

68

WHERE
WR1: SIZEOF( QUERY (fcr <* QUERY(sar <* USEDIN( SELF,

©I1S0 2006 — All rights reserved


https://standardsiso.com/api/?name=41c350b762ed4c90ec90ae0b0212d4fe

ISO 10303-522:2006(E)

"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATING_SHAPE_ASPECT") |
"AIC_MACHINING_FEATURE.FEATURE_COMPONENT RELATIONSHIP"
IN TYPEOF (sar)) |

(SI1ZEOF(

["AIC_MACHINING_FEATURE.REPLICATE_FEATURE",
"AIC_MACHINING_FEATURE. INSTANCED FEATURE"] *

TYPEOF (fcr.related_shape_aspect.of _shape.definition)) >= 1) AND

(fcr.description = "base shape®)) ) = 1;

"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATING_SHAPE_ASPECT") |
"AIC_MACHINING_FEATURE.FEATURE_COMPONENT RELATIONSHIP"
IN TYPEOF (sar)) |

(SI1ZEOF(

["AIC_MACHINING_FEATURE.CIRCULAR_PATTERN",
"AIC_MACHINING_FEATURE.RECTANGULAR PATTERN"] *

(fcr.description = "base pattern®)) ) = 1;

WR3: SI1ZEOF(QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIRZ" +
"RELATING_SHAPE_ASPECT®) |
(S1ZEOF(QUERY ( msar <* USEDIN(sar.relatedishape_ aspect,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATMONSHIP." +
"RELATED_SHAPE_ASPECT") |
(SI1ZEOF(L
*AIC_MACHINING_FEATURE.PATTERN_OFFSET MEMBERSHIP®,
"AIC_MACHINING_FEATURE.PATTERN_OMIT_MEMBERSHIP"] *
TYPEOF(sar)) = 1) AND (sar.description="modified pattern®)
AND (sar :<>: msar) )) >= 1).)) = 0O;

END _ENTITY; -- modified pattern

(*

Formal propositions:

WR1: The modified_pattern<shall be the relating _shape aspect in exactly one shape_aspe
reldtionship that is of type.‘feature_component_relationship with a name of 'base shape' an

reldted_shape_aspect that.is either of type replicate_feature or instanced_feature.

WR2: The modified pattern shall be the relating_shape_aspect in exactly one shape_aspe

TYPEOF(fcr.related_shape aspect.of_shape.definition)))= 1) AND

ct_-

reldtionship and has'the description of 'base pattern’, with a related_shape_aspect that references either

a cifcular_patterfor a rectangular_pattern.

WR3: The*modified_pattern shall be the related_shape _aspect in at least one shape_aspe
relgtionship and has the description of 'modified pattern’, in which the related_shape_aspect is
relgted) shape_aspect in a different instance of shape_aspect_relationship that is either a patte

ct_-
the

n -

offset_membership or pattern_omit_membership.
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4.2.28 ngon_closed_profile

A ngon_closed_profile is a type of shape_aspect that represents an enclosed 2D area with location and
orientation. The enclosed area is defined by three or more straight sides. The location is defined to be at
the center of the enclosed area, and the orientation of the ngon_closed_profile is the X-Y plane with the
X direction parallel to one of the sides of the ngon.

NOTE A Ngon_profile is defined in 1SO 10303-224:2006, 4.2.141 and defines the requirement for ngon_closed_-

profite:

EXPRESS specification:

*)

ENTIITY ngon_closed_profile

WHERE
WR1:

WR2:

WR3:

WR4:

JUBTYPE OF (shape_aspect);

"AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION™

IN TYPEOF (SELF.of _shape.definition);

SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DERANITION®™) |
"AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS”"

IN TYPEOF (pdr.used_representation))) = 1))) = 0;

SIZEOF (QUERY (pd <* USEDIN (SELFE,
"AIC_MACHINING_FEATURE.PROPERTY* DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep~<* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." #

"PROPERTY_DEFINITION _REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATUREZ" +
"SHAPE_REPRESENTATIONWITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT ((SIZEOF (imp}k rep.used_representation.items) >= 3)

AND (SI1ZEOF(impb rep.used_representation.items) <= 4)))) = 0)))

SI1ZEOF( QUERY( pd <* USEDIN( SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF(_QUERY( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AJC_MACHINING_FEATURE. "+
“SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation)) AND
(S1ZEOF( QUERY( srwp_i <* pdr.used_representation.items |
(srwp_i.name "orientation®) OR

WR5:

70

(Srwp_i-name number of sides ) OR

(srwp_i.name "circumscribed diameter™) OR

(srwp_i.name "corner radius®) OR

(srwp_i.name "diameter across flats®)))

= SIZEOF(pdr.used_representation.items)) )) =1 )) = 1;
SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
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"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
("AIC_MACHINING_FEATURE.PLACEMENT® IN TYPEOF (it)) AND
(it.name = T"orientation®))) = 1))) = 0))) = 0;

WR6: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT S 170NC  NIEDN 3 mnl e~ . A N =l o \VARY £7-V2 I X _LICENEN A
TN A K==\ "4 L ATA LA BN WL RLLI =8 S =T A4 =LA NN § =Av L} oD (PUS

"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used _representation{items |
("AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM®
IN TYPEOF (it)) AND
("AIC_MACHINING_FEATURE.COUNT_MEASURE*"

IN TYPEOF (it\measure_with_unit.value_component))’/ AND
(it.name = "number of sides®))) = 1))) = 0))) =70;

WR7: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITIONZDEFINITION") |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION,.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS"

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF

(["AIC_MACHINING_FEATURExMEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE>LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND

(it.name IN ["“circumscribed diameter”,"diameter across flats"]) ))
= 1) )) = 0))) =10;

WR8: SI1ZEOF (QUERY (pd' <* USEDIN (SELF,
"AIC_MACHINING,-FEATURE.PROPERTY_DEFINITION.DEFINITION") |
NOT (SIZEOF~(QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING FEATURE." +
"PROPERTY.DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_NACHINING_FEATURE." +
"SHAPE_ REPRESENTATION_WITH_PARAMETERS*
IN\TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING FEATURE | ENGTH MEASURE WITH UNIT"} *
TYPEOF (it)) = 2) AND
(it.name = "corner radius®))) <= 1))) = 0))) = 0;

END_ENTITY;
(*
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Formal propositions:

WR1: The ngon_closed_profile shall be an aspect of the shape of a feature_component_definition.

WR2: The ngon_closed_profile shall have exactly one implicit representation defined by a shape_-
representation_with_parameters.

WR3: The shape_representation_with_parameters that represents the ngon_closed_profile shall

con
WR
its {
dian

WR
shal

WR
na

WR
shal
‘cird
WR

radi

Infg

she:Tll: be of type measure_representation_item with a value_component of type count_measure and a

shalt be of type measure_representation_item and length_measure_with_unit with a name of ‘corner

arn ot lo~ct +lo and ot T PN PPN TR T PN HT S + £ it
AT AU TCAoL Uil Arfu At 1ot TUuUlI IC'JI CoClTTiativl I_ILCIIIO Mmoo oCUL UT TLUTTTO.
4: The implicit representation of an ngon_closed_profile shall contain only representation.items in
et of items with a name of 'orientation’, 'number of sides', 'diameter across flats', ‘eircuimscrjbed
heter', and 'corner radius'.

5: Exactly one representation_item used for the implicit representation of a‘ngon_closed_profile
| be of type placement with a name of 'orientation’.

6: Exactly one representation_item used for the implicit representation’ of a ngon_closed_profile
e of 'number of sides'.
7: Exactly one representation_item used for the implicitirepresentation of a ngon_closed_profile
| be of type measure_representation_item and length_measure_with_unit with a namg of
umscribed diameter' or ‘diameter across flats'.
8: At most one representation_item used for the implicit representation of a ngon_closed_profile

S.

rmal propositions:

IP1

1P2
parg

4.2

An

The location of the ngon_closed_profile shall be defined at the center of the enclosed area.

The ngon_closed_prafile“shall be defined in the X-Y plane with one of the sides of the rngon
llel to the X direction intersecting the negative Y direction.

.29 open_path_profile

bpen_path, \profile is a type of shape_aspect that represents a connected set of curves with a locgtion

and|orientation. The start vertex and end vertex for the set of curves do not connect creating an area gpen
on gne side:" The open_path_profile orientation is in the X-Y plane.

NO--E A GCIICIG:_PGth ;O dcf;llcd ;II :SO 10303 224:2006, 4294 al Id dCf;IICD thC ICqU;ICIIICIIt fUI U[JCII_'J th_'
profile .

EXPRESS specification:

*

ENTITY open_path_profile
SUBTYPE OF (shape_aspect);

72

WHERE
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(*

WR1:

WR2:

ISO 10303-522:2006(E)

("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION®

IN TYPEOF(SELF.of _shape.definition));

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS"®)

IN_TVDEAC Ay iond eanencaoant ot s o\ N\ — =0 -
LEA

WR3:

WR4:

WR5:

WR6:

L ENTITY;

AN\
T o (PUTr oSt rcprcotihrcacrort))—)) ) J)) A= ]

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF (impl_rep.used_representation.items) ="1)) ))
= 0)) )) = 0);

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY (_fpdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl _rep.used_representation.items |
(("AIC_MACHINING_FEATURE.PLACEMENT"

IN TYPEOF(it)) AND

(it.name = "orientation®))’)) = 1)) )) = 0)) )) = 0);
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE-PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY (“/pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINATION_REPRESENTATION.DEFINITION®) |
("AIC_MACHININGZFEATURE . PATH_SHAPE_REPRESENTATION®

IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0);
SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACENNING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SHZEOF (QUERY (pdr <* USEDIN (pd,
"AICAMACHINING_FEATURE. " +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
C*AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION"

IN TYPEOF (pdr.used_representation))AND
(pdr.used_representation.name = "profile limit") )) <= 1))) = 0;

Formal propositions:

WR1: The open_path_profile shall be an aspect of the shape of a feature_component_definition.

WR2: The open_path_profile shall have exactly one implicit representation defined by a shape_-
representation_with_parameters.
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WR3:

contain at least one and at most two representation_items in its set of items.

The shape_representation_with_parameters that represents the open_path_profile shall

WR4: Exactly one representation_item used for the implicit representation of an open_path_profile

shal

| be of type placement with a name of 'orientation’.

WR5: The open_path_profile shall have exactly one path_shape_representation.

'pro

Infg

WF{G: The open_path_profile shall have at most one planar_shape_representation with a nam

ile limit'.

rmal propositions:

IP1

4.2

An
fron
rem
plag
rem

feafjure_definition placement axis.

NOT
in 19

EXH

The open_path_profile shall be defined in the X-Y plane.

.30 outer_round

puter_round is a type of feature_definition that is the representation of a volume that is remq
N the base shape. The outer_round may be represented in one, of two ways. This first shall

ement axis. It may have a change in diameter which is represented by a taper. The second shall
pval of a cylindrical volume represented by sweeping.avee_profile about the Z direction off

O 10303-224:2006, 4.2.152 and defines the requirement for outer_round .

PRESS specification:

*)
ENT
S

ITY outer_round

UBTYPE OF (feature_definition);

WHERE

WR1: ((NOT (SELF\characterized object.description = "outer diameter®))
(SI1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOFC-QUERY( pdr <* USEDIN( pd,
"AICOMACHINING_FEATURE." +
"PROPERTY_ DEFINITION _REPRESENTATION.DEFINITION™) |
(IA1C_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation)) AND
(SI1ZEOF (pdr.used_representation.items) = 3) )) = 1)) = 1));

e of

ved
be a

pval of a cylindrical volume represented by a diameter about the)Z direction of the feature_definition

be a
the

'E A Outer_diameter is defined in 1ISO 10303-224:2006, 4.2.151 and a Outer_diameter_to_shoulder is defined

WR2: ((NOT (SELF\characterized_object.description

74

= "“outer drameter to shoulder®)) OR

(SI1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

SI1ZEOF( QUERY( pdr <* USEDIN( pd,

"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) AND

({2 <= SIZEOF(pdr.used_representation.items) <= 3}) ))=1 ))= 1));
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WR3: (SELF\characterized object.description IN
[ "outer diameter®, “outer diameter to shoulder®™]);

WR4: ((NOT (SELF\characterized_object.description = “outer diameter®)) OR
(SI1ZEOF( QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +

TOLIADL DI:F)DI:CI:M'I'I\'I'I(\M \AII'I'L] DARAMETEDC "

AN NS =S A= ER Y=l e EELEEA AV U UL =N I =1 B y= 2y J

IN TYPEOF(pdr used representatlon)) D

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items c}
((SI1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = 'Iength D)) =1D)))

= 0)) )) = 0));

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINATION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <*“SEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITFON®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS")

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((SI1ZEOF

(["AIC_MACHINING_FEATURE .MEASURE{REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name’= “diameter™)) )) = 1)) ))

=0)) D)) = 0);

WR6: ((NOT (SELF\characterized'.object.description
= "outer diameter to shoulder®)) OR (

SI1ZEOF(QUERY ( pds <*:QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_REATURE.PRODUCT_DEFINITION_SHAPE" IN
TYPEOF(pd)) ) 4

(NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |

((sa_occ description = "v-shape boundary occurrence®) AND
(SI1ZEORCQUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_NMACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(Csar .description = “profile usage®) AND
CC"AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.VEE_PROFILE"

IN TYPEQOE(sdr relating shape aspect)) AND
(sdr.relating_shape_aspect.description = "v-shape®)) )) = 1)) ))
= 1)) )) = 0));

WR7: ((NOT (SELF\characterized object.description = "outer diameter®)) OR
(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE") |
((sa_occ.description = "reduced size occurrence™) AND
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(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "taper usage") AND
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP™®)
IN TYPEOF(sar))) ) |

((C"AIC_MACHINING_FEATURE.TAPER*®

IN TYPEOF(sdr.relating_shape aspect)) AND
("AIC_MACHINING_FEATURE.OUTER_ROUND*®

N TVDEACfady enlatnd chaonn oot ~F
T T T O (OuUTt - T CiatCU_—_STroapCaoSpPC T TToT_—

(sdr.name = "reduced size"))
) =1)))
<= 1)) )) = 0));

WR8: ((NOT (SELF\characterized_object.description =
"outer diameter to shoulder®)) OR
(S1ZEOF( QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONY |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION/~)-A
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used.representation.items |
((SI1ZEOF(L
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *
TYPEOF(it)) = 2) AND (it.name = %kength®)) )) <= 1)) ))
=0)) )) = 0));

WR9: ((NOT (SELF\characterized_object.description =
"outer diameter to shoulder<)) OR
(S1ZEOF( QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE>PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY (~impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(QUERY ( it <* impl_rep.used representation.items |
((SI1ZEQE(L
"AIC_NACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC{MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "feature length®)) )) <= 1)) ))
=+0)) )) = 0));

END _ENTWFY; -- outer_round

(*

chapnedefinition
ST pPC-oOCcT T Trcrot

Formal proposition:

WR1: The implicit representation of the outer_round with name 'outer diameter' shall contain exactly
three representation_items.

WR2: The implicit representation of the outer_round with name ‘outer diameter to shoulder' shall
contain zero or one representation_items.
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WR3: The outer_round shall have a description of either ‘outer diameter' or ‘outer diameter to shoulder'.

WR4: If the description of the outer_round is 'outer diameter’, exactly one representation_item used
for the implicit representation of the outer_round shall be of type measure_representation_item and
length_measure_with_unit with a name of 'length'.

WR5: Exactly one representation_item used for the implicit representation of the outer_round shall be
of type measure_representation_item and length_measure_with_unit with a name of 'diameter".

WRG6: If the description of the outer_round is 'outer diameter to shoulder', the outer_round sha‘l be
the pasis shape for at most one shape_aspect with a description of 'v-shape boundary occurrencethat is
the |related_shape_aspect in exactly one shape_defining_relationship with a description.of 'profile
usagl;e‘ and a relating_shape_aspect that references a vee_profile with a description of 'vishdpe'.

WRY7: If the description of the outer_round is 'outer diameter', the outer_round)shall be the Qasis
shape for at most one shape_aspect with a description of 'reduced size occurrence” that is the relatg¢d -
shape_aspect in exactly one feature_component_relationship with a description of 'taper usage' and a
relgdting_shape_aspect that references a taper with a description of 'reduced-size'.

WAR8: If the description of the outer_round is 'outer diameter to shoulder', zero or one representatign_-
itenh used for the implicit representation of the outer_round shallhe of type measure_representatign_-
itenp and length_measure_with_unit with a name of 'length'.

WRQ9: If the description of the outer_round is 'outer diameter to shoulder', zero or one representatign_-
itenh used for the implicit representation of the outer_ragund shall be of type measure_representatign_-
itenp and length_measure_with_unit with a name of\'feature length'.

Infdrmal propositions:

IP1} The location of the outer_round shall;be defined at a position in the Z direction.
IP2} The Z direction of the outer_round is the axis of revolution.

IP3} If the description of the buter_round is 'outer diameter to shoulder', the placement of the vge -
profile shall be along the~X direction of the outer_round at a specified distance from the origin. [The
orieptation of the vee_profile shall be in the same direction in the Y axis. The Y axis of the vee_profile
shalll be in the same direction as the X axis of the outer_round.
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4.2.31 outside_profile

An outside_profile is a type of feature_definition that is the representation of the outside boundary of

the base shape

This boundary may be enclosed and have either a rectangular base shape that is

represented by a rectangular_closed_profile or it may have a non-rectangular base shape that is
represented by either a ngon_closed_profile, rectangular_closed_profile, closed_path_profile, or a
circular_closed_profile. If the boundary is not enclosed the base shape would be defined by a linear_-
profile, square_u_profile, partial_circular_profile, round_u_profile, vee_profile, tee_profile, or an

ope

NO7
224
shag
4.2.1
shag

EXH

N_path_profile.

'E A General_outside_profile is defined 1ISO 10303-224:2006, 4.2.93, Shape_profile is defined in1SO 10
2006, 4.2.220, Circular_closed_shape_profile is defined in 1SO 10303-224:2006, 4.2.26, Partial circu
e_profile is defined in 1ISO 10303-224:2006, 4.2.162, General_shape_profile is defined in 1S©'10303-224:2
02, Rectangular_closed_shape_profile is defined in 1SO 10303-224:2006, 4.2.197, and a,Rectangular_op
e_profile is defined in 1ISO 10303-224:2006, 4.2.201. and defines the requirement for outSide_profile.

PRESS specification:

*)
ENT
S

ITY outside_profile
UBTYPE OF (feature_definition);

WHERE

WR1:

WR2:

WR3:

SI1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINKFION.DEFINITION®) |
SI1ZEOF( QUERY( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE . SHAPE (REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation)) AND

(SI1ZEOF (pdr.used_representation.items) = 1) )) = 1)) = 1;
SI1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE:PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY* (sa_occ <* USEDIN (pds,
"AIC_MACHINING- FEATURE.SHAPE_ASPECT.OF _SHAPE®") |
(sa_occ.desckiption IN ["boundary occurrence”,
"non-planar-boundary occurrence”,

"partial-circular boundary occurrence®,

"closed™circular boundary occurrence”,

"open/rectangular boundary occurrence®,

"closed rectangular boundary occurrence®]) )) =1) ))=0;
(NOT(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
ZAIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

B03-
ar_-
006,
en_-

IN TYPEOF (pd)) |

78

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |
(sa_occ.description = "boundary occurrence®™) )) =1) ))=0)) OR
(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
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(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE." +

"SHAPE_DEFINING_RELATIONSHIP® IN TYPEOF (sar))) |

(SI1ZEOF (["AIC_MACHINING_FEATURE.CIRCULAR_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE .NGON_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE .RECTANGULAR_CLOSED_PROFILE",

"ALC _MACLIININC COATIIDE Ol ACEN DATLL DDA "
X _ WS TR ENO_ Ty TONE - o oOoE DTy o e 5

"AIC_MACHINING_FEATURE.SQUARE_U_PROFILE",
"AIC_MACHINING_FEATURE.PARTIAL_CIRCULAR_PROFILE",
"AIC_MACHINING_FEATURE.ROUNDED_ U_PROFILE",
"AIC_MACHINING_FEATURE.LINEAR_PROFILE",
"AIC_MACHINING_FEATURE.VEE_PROFILE",
"AIC_MACHINING_FEATURE.TEE_PROFILE",
"AIC_MACHINING_FEATURE.OPEN_PATH_PROFILE®"] *

TYPEOF (sdr.relating_shape aspect)) = 1) AND
(sdr.relating_shape_aspect.description = "outside-boundary®)))
=1))) = 1))) = 0);

WR4: (NOT(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN™“(CSELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DERINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT _DEFINITION_SHAPE*®
IN TYPEOF (pd)) |
NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT .OF,"SHAPE®) |
(sa_occ.description IN ["complex boundary occurrence”,
"partial circular boundary occurréence”,

"closed circular boundary occurrence-®,

"open rectangular boundary occurrence”,

"closed rectangular boundary-occurrence®]) ))=1) ))=0)) OR
(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATUREXPRODUCT DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY. (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
NOT(SIZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINMING FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "profile floor usage®) AND
("AIC_NACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®

IN TYPEOF (sar))) |
(C-AIC_MACHINING_FEATURE.PROFILE_FLOOR*®

INVTYPEOF (sdr.relating_shape_aspect)) AND
C"AIC_MACHINING_FEATURE.OUTSIDE_PROFILE"

IN TYPEOF (sdr.related_shape aspect.of shape.definition)))
P =1))) = 0))) = 0);

WR5: (NOT(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,

"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |

(sa_occ.description IN ["outside boundary®,

"complex boundary occurrence®,

"partial circular boundary occurrence”,
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80

WR6 -

"closed circular boundary occurrence”,

"open rectangular boundary occurrence”,

"closed rectangular boundary occurrence®]) ))=1) ))=0)) OR
(SI1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION_.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") |
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "path feature component usage®) AND
("AIC_MACHINING_FEATURE." +

"SHAPE_DEFINING_RELATIONSHIP®" IN TYPEOF (sar))) |

(S1ZEOF (["AIC_MACHINING_FEATURE.PATH_FEATURE_COMPONENT ™} *
TYPEOF (sdr.relating_shape aspect)) = 1) AND

(sdr.name = "profile swept shape®) AND
(sdr.relating_shape_aspect.description="linear®) )) "= 1)))
= 1)) = 0);

(NOT(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN“(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DERINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT _DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT .OF,"SHAPE®) |
(sa_occ.description = "complex boundary occurrence®) ))
=1) ))=0)) OR

(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION_.DEFINITION") |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_oec <* USEDIN (pds,
"AIC_MACHINING_FEATUREXSHAPE_ASPECT.OF_SHAPE®) |

(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description’= "profile usage®) AND
("AIC_MACHINANG_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF (¢sar))) |

(S1ZEOF «([""AIC_MACHINING_FEATURE.CIRCULAR_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE.NGON_CLOSED_PROFILE",

"AIC ‘MACHINING_FEATURE.RECTANGULAR_CLOSED_PROFILE",

" AMC{MACHINING_FEATURE.CLOSED_ PATH_PROFILE",
“AIC_MACHINING_FEATURE.SQUARE_U_PROFILE",
“AIC_MACHINING_FEATURE.PARTIAL_CIRCULAR_PROFILE",
"AIC_MACHINING_FEATURE.ROUNDED_U_PROFILE",

"AIC MACHINING FEATURE VEE PROFILE"

WR7:

"AIC_MACHINING_FEATURE.TEE_PROFILE",
"AIC_MACHINING_FEATURE.LINEAR_PROFILE",
"AIC_MACHINING_FEATURE.OPEN_PATH_PROFILE"] *

TYPEOF (sdr.relating_shape aspect)) =1)) )

= 1)))= 1))) = 0);

(NOT(SI1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF (pd)) |
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NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
*AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "partial circular boundary occurrence®) ))
=1) ))=0)) OR

(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
*AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,

"ALC _MACLIENEINC I:I:I\'I'IIDE SHADE I\CF)EP'I' f\l: CL]I\F)I:'\ I

ALANIUAIRE RAR R A/ T T O O = o ot =

(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*
IN TYPEOF (sar))) |
("AIC_MACHINING_FEATURE.PARTIAL_CIRCULAR_PROFILE" IN
TYPEOF (sdr.relating_shape aspect))))

= 1)))= 1))) = 0);

WR8: (NOT(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFMNMTION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHARE*"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OFR _SHAPE®) |
(sa_occ.description = "closed circular,"boundary occurrence®) ))
=1) ))=0)) OR

(SI1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY.DEFINITION.DEFINITION") |
"AIC_MACHINING_FEATURE.PRODUCT”,DEFINITION_SHAPE*"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_oce'x* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF _SHAPE®") |

(SIZEOF (QUERY (sdr <*:QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASRECT") |

(sar.description\= "profile usage®) AND
("AIC_MACHINING,-FEATURE . SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF (sar))) |
("AIC_MACHINING_FEATURE.CIRCULAR _CLOSED PROFILE" IN
TYPEOF (sdr.relating_shape aspect))))

= 1)))=)1))) = 0);

WR9: (NOT(SHZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AAC{MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
“AKC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,

"AIC_MACHINING FEATURE SHAPE ASPECT QF SHAPE") |
(sa_occ.description = "open rectangular boundary occurrence®) ))
=1) ))=0)) OR

(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT _DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE") |

(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,
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"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*
IN TYPEOF (sar))) |
("AIC_MACHINING_FEATURE.SQUARE_U_PROFILE" IN
TYPEOF (sdr.relating_shape aspect))))
= 1)))= 1))) = 0);

WR10: (NOT(SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,

"ALC _MACLIENEINC I:I:I\'I'IIDE DRADCD T\ I‘\EEIMITI/\M F\I:Elt\ll'l'lf\t\l'\ 1
[ALASANUUS\IRE RA R BA A=) | =W B By ==y p v = LI AN BN B4R IR ==l N AN NN B =40 BN AN |

"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "closed rectangular boundary occurrence®) ))
=1) ))=0)) OR

(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONY) |
"AIC_MACHINING_FEATURE.PRODUCT _DEFINITION_SHAPE*"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE)™ |

(SIZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_ SHAPE_ASPECT") |

(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF (sar))) |
("AIC_MACHINING_FEATURE.RECTANGULAR_CLOSED_PROFILE" IN
TYPEOF (sdr.relating_shape aspect)) )) = 1)))

= 1))) = 0);

WR11: (SIZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATUREXPRODUCT DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY. (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description IN ["boundary occurrence-,

"complex boundary occurrence”®,

"partial circular boundary occurrence®,

"closed circular boundary occurrence”,

"open_«ectangular boundary occurrence”,

"closed rectangular boundary occurrence®]) )) =1) ))=0) OR
(SHZEOF(QUERY ( pd <* USEDIN(SELF,
“AKC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
CNOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +

"PROPERTY DEFINITION REPRESENTATION DEFINITION") |
(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_ REPRESENTATION™
IN TYPEOF(pdr. used_representatlon)) AND
(pdr.used_representation.name = "removal direction®™)) )) = 1)) ))

= 0);
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WR12: SIZEOF(QUERY(pdr <* get_property definition_representations (SELF) |

( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION*®
IN TYPEOF ( pdr.used_representation ) ) AND
( pdr.used_representation.name ="maximum feature limit"))) >=0;

END_ENTITY; -- outside profile

(*

Formal proposition:

WR

WR
'‘bou
circ

occlirrence'.

WHR
sha
des
ngo
Cirg
with

WHR
'par

1: The implicit representation of the outside_profile shall contain exactly one representation It
2: The outside_profile shall be the basis shape for exactly one shape_aspect with a descriptio

ndary occurrence' , ‘complex boundary occurrence’, 'partial circular boundary occurfence’, ‘cl
Ular boundary occurrence’, 'open rectangular boundary occurrence', or ‘closed rectangular boun

3: If the outside_profile has a shape_aspect with a description of 'boundary occurrence’, then

Em.
n of

bsed
Hary

the

h_closed_profile, rectangular_closed_profile, closed path_profile,” square_u_profile, parti
ular_profile, rounded_u_profile, linear_profile, vee_profile/,tee_profile, or open_path_pr
a description of ‘outside boundary'.

4: If the outside_profile has a shape_aspect with a deseription of ‘complex boundary occurre
ial circular boundary occurrence', ‘closed circular boundary occurrence’, 'open rectangular boun

pe_aspect is the related_shape_aspect in exactly one shape_defining_relationship wi{ a

ription of 'profile usage' and a relating_shape_aspect that references a circular_closed_prafile,

| -
pfile

nce',
Hary

occlirrence’, 'closed rectangular boundary occurrence',’)then the outside_profile shall be the basis shape

for

reldtionship with a description of 'profile floor usage' and a relating_shape_aspect that referenc

pro

WR
bou
rect
shal
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then
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exactly one shape_aspect that is the related_shape aspect in exactly one feature_compone
file_floor.

5: If the outside_profile has a shape_aspect with a description of 'outside boundary’, ‘com
ndary occurrence', 'partial circularboundary occurrence’, ‘closed circular boundary occurrence’, 'q
hngular boundary occurrence'i\closed rectangular boundary occurrence’, then the outside_pr
| be the basis shape for exactly one shape_aspect that is the related_shape_aspect in exactly

De_aspect that references a path_feature_component with a description of 'linear'.
6: If the outside“profile has a shape_aspect with a description of ‘complex boundary occurre
the outside{profile shall be the basis shape for exactly one shape_aspect that is the relats

De_aspect-in exactly one shape_defining_relationship with a description of of 'profile usags

angular_closed_profile, closed_path_profile, square_u_profile, partial_circular_pr
hded' u_profile, vee_profile, tee_profile, linear_profile, or open_path_profile.

WRY:

ch  the-\relating_shape_aspect is either a circular_closed_profile, ngon_closed_pra;ile,

nt_-
ES a

blex
pen
file
one

pe_defining_relationship_with a description of 'path feature component usage' and a relating_-

nce',
1d -
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ile,

If the outside_profile has a shape_aspect with a description of 'partial circular boundary

occurrence’, then the outside_profile shall be the basis shape for exactly one shape_aspect that is the
related_shape_aspect in exactly one shape_defining_relationship with a description of 'profile usage'
in which the relating_shape_aspect is a partial_circular_profile.
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WRS:

If the outside_profile has a shape_aspect with a description of ‘closed circular boundary

occurrence’, then the outside_profile shall be the basis shape for exactly one shape_aspect that is the
related_shape_aspect in exactly one shape_defining_relationship with a description of ‘profile usage'
in which the relating_shape_aspect is a circular_closed_profile.

WRO:

If the outside profile has a shape_aspect with a description of ‘open rectangular boundary

occurrence’, then the outside_profile shall be the basis shape for exactly one shape_aspect that is the
related_shape_aspect in exactly one shape_defining_relationship with a description of 'profile usage'

H wdadeb-tha-xalatiao han ack 1o o cotioa -y~ o1 |
In \l T e roracai IB_OI IClPC_Q.DlJCbI. od oqual U_u_lJl UITIC.,

WR10: If the outside_profile has a shape_aspect with a description of 'closed rectangular‘boun
occlirrence’, then the outside_profile shall be the basis shape for exactly one shape_aspect.that is

rel

in which the relating_shape_aspect is a rectangular_closed_profile.

WR11: If the outside_profile has a shape_aspect with a description of ‘compléx,boundary occurre
‘partial circular boundary occurrence’, ‘closed circular boundary occurrence',~open rectangular boun
occlirrence’, 'closed rectangular boundary occurrence’, then the outside_profile shall have exactly
dirgction_shape_representation with a name of 'removal direction'.

WR12: The outside_profile shall have at most one planar_shape_representation with a nam
maximum feature limit'.

Infdrmal propositions:

ted_shape_aspect in exactly one shape_defining_relationship with a description .of!'profile us

IP1} The outside_profile shall be linear along the Z-axis of the feature.

IP2} The origin, X direction, Y direction of the profile that defines the shape of the outside_profile

be

4.2,.32 partial_circular_profile

A partial_circular_profile is atype of shape_aspect that is the representation of arc of constant rag
with a location and a position. yThe partial_circular_profile is located at the arc origin , the X direg
starfs at the arc origin in_the direction of one of the arc end points and the Y direction orthogonal in
direction of volume removal.

NOTE A Partial _circdlar_profile is defined in 1SO 10303-224:2006, 4.2.161 and defines the requiremen
partial_circular\profile .

EXPRESS:specification:

with the X and Y axes equal to those specified by the placement of the outside_profile.

*
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ENTITY partial_circular_profile

84

SUBTYPE OF (shape_aspect);
WHERE
WR1: ("AIC_MACHINING_FEATURE.FEATURE_COMPONENT _DEFINITION"
IN TYPEOF(SELF.of _shape.definition));
WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
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"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0);

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

L AVC MACLIBNEBNC COATIIDE = 20 o
CC I ro_ VST T RN INO_—_ oy roie - T

"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF (impl_rep.used_representation.items) >= 3)) ))
= 0)) )) = 0);

WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION)]
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDHN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")-]
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_trepresentation.items |
(("AIC_MACHINING_FEATURE.PLACEMENT*®

IN TYPEOF(it)) AND (it.name = "orientation®)) )) = 1)) ))

=0)) )) = 0);

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep £*"QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE%"™ +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY /it <* impl_rep.used representation.items |
((S1ZEOF(L

"AIC_MACHININGAKEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING,-FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it))~="2) AND (it.name = "radius®)))) = 1)) ))

= 0)) )).&0);

WR6: (SIZEORCQUERY ( pd <* USEDIN(SELF,
"AIC_NMACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOTSESIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
“AIC  MACHINING_FEATURE." +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION") |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOE(pdr used representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((SI1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH_UNIT®] *
TYPEOF(it)) = 2) AND (it.name = "sweep angle®)) )) = 1)) ))
=0)) )) = 0);
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WR7: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
("AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION*
IN TYPEOF (pdr.used_representation))AND
(pdr.used_representation.name = "profile limit"))) <= 1))) = 0;

END_ENTITY; -- partial_circular_profile

(*

Formal propositions:

WRL1: The partial_circular_profile shall be an aspect of the shape of a feature_compaonent”_definit
WR2: The partial_circular_profile shall have exactly one implicit representation defined by a sha
repfesentation_with_parameters.

WH3: The shape_representation_with_parameters that represents the partial_circular_profile S
confain at least three and at most four representation_items in its set of«tems.

WR4: Exactly one representation_item used for the implicit representation of a partial_circul
profile shall be of type placement with a name of 'orientation'.

WR5: Exactly one representation_item used for the implicit representation of a partial_circul
profile shall be of type measure_representation_itemand length_measure_with_unit with a nam
‘rad|us'.

WHG6: Exactly one representation_item used for the implicit representation of a partial_circul
pr?Tl:ile shall be of type measure_representation_item and plane_angle_measure_with_unit wi
nanpe of 'sweep angle'.

WR7: The partial_ciruclar_profile shall have at most one planar_shape_representation with a n
of 'profile limit'.

Infdrmal propositions:

IP1} The location ofthe partial_circular_profile shall be at the arc origin.

IP2}] The partial>circular_profile shall be defined with the X direction starting at the arc origin in
direfction of gnge of the arc end points and the Y direction orthogonal.

4.2

.33 path_feature_component

jon.

aime

the

A path_feature_component is a type of shape_aspect that is the representation 2D or 3D curve or set of
curves.

NOTE A Path is defined in 1SO 10303-224:2006, 4.2.163 and defines the requirement for path_feature -
component .
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*

ENTITY path_feature_component
SUBTYPE OF (shape_aspect);
WHERE

WR1: ("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION*®
IN TYPEOF(SELF.of_shape.definition));

WR2: (SELF.description IN ["partial circular®,“complete circular”,

Hmear ™ comptex~1);

WR3: ((NOT (SELF.description = "complex™)) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0));

WR4: ((SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr)<* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION®) |
(("AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)), ) |

(NOT (SI1ZEOF(QUERY ( 1t <* implxrep.used_representation.items |
(("AIC_MACHINING_FEATURE.PLACEMENT*®

IN TYPEOF(it)) AND (it.name =J"orientation®)) )) = 1)) ))
=0)))) = 0));

WR5: ((NOT (SELF.description =>"partial circular®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY. “impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_EEATURE." +
"PROPERTY_DEFINKTION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH_PARAMETERS")

IN TYPEOE(pdr.used_representation)) ) |
(NOT (SKZEOF(impl_rep.used_representation.items) = 3)) ))
= 0)))) = 0));

WR6: ((NOT (SELF.description = "partial circular®)) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
“A1C_MACHINING_FEATURE.PROPERTY_DEFINITION_.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
*AIC_MACHINING_FEATURE. *

+
"DOhADCHTN NCHERNEITREAN DECDOCC
FRUNLINT T _ULT FINE T RUIN_ NN IO

(("AIC_MACHINING_FEATURE. "
"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SIZEOF(I

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "radius®)) )) = 1)) ))

TIAOMN N INEITREANS
LI A4 ULTl'n LILEL A4

3
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4
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=0)) )) = 0));

WR7: ((NOT (SELF.description = "partial circular®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN_TVDPEANLC Ay 1iond eanencontt 3NN\ N1

e PUT - aSCU o pTre SCiearewrony—)—1

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.PLANE_ANGLE MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "sweep angle®)) )) = 1))V))
=0)) )) = 0));

WR8: ((NOT (SELF.description = "complete circular®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINATION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <*“SEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITFON®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS")

IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 2)) ))
=0)) )) = 0));

WR9O: ((NOT (SELF.description = “complete circular®)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_ DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. "%
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATIGN WITH_PARAMETERS™)

IN TYPEOF(pdr.used representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((S1ZEOF(L
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING FEATURE.LENGTH_MEASURE WITH_UNIT"] *
TYPEOF(Cit)) = 2) AND (it.name = "radius®)) )) = 1)) ))
= 0)))) = 0)):

WR10: ((NOT—(SELF.description = "linear™)) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AMC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY DEFINITION REPRESENTATION DEEINITION") |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(impl_rep.used_representation.items) = 2)) ))
=0)) )) = 0));

WR11: ((NOT (SELF.description = "linear”)) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE .PROPERTY DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
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"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS"®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((SIZEOF(IL

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

RESFHG ) =2 ANBD—Gthame—=—distarece ) ) >H)—IH)—»)
=0)))) = 0));
WR12: ((NOT (SELF.description = "linear™)) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_ REPRESENTATUON®
IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0));
WR13: ((NOT (SELF.description = “complex®)) OR

(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE.PATH_SHAPE_REPRESENTATION"
IN TYPEOF(pdr.used_representation)) ‘AND
(pdr.used_representation_.name =, Isweep path®)AND
(SI1ZEOF( QUERY( srwp_1 <* pdr.useéd_representation.items |
(srwp_i.name = "profile shape”) )) = 1)
D)D) =1) ) =0));

END ENTITY; -- path_feature_ component

(*

Forimal propositions:

WH1: The path_feature_component shall be an aspect of the shape of a feature_compone

definition.

WH2: The description”for the path_feature_component shall be either 'partial circular', ‘comg

circ

WR
shal

WR

ilar', ‘linear’, or{Complex'.

lete

3: If the~description of the path_feature_component is '‘complex’, the path_feature_compoment
| have itssimplicit representation specified by exactly one shape_representation_with_paramete

['S.

4:-The path_feature_component shall have one representation_item used for the imgplicit

representation specified by a shape_representation_with_parameters. This shape_representation_-
with_parameters shall contain exactly one representation_item of type placement with a name of
‘orientation’.

WRS:

If the description of the path_feature_component is ‘partial circular, the path_feature -

component shall have an implicit representation that contains exactly three representation_items in its
set of items.
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WR6: If the description of the path_feature_component is ‘partial circular’, exactly
representation_item used for the implicit representation of the path_feature_component shall be of
type measure_representation_item and length_measure_with_unit with a name of 'radius'.

WR7: If the description of the path_feature_component is ‘partial circular’, exactly
representation_item used for the implicit representation of the path_feature_component shall be of
type measure_representation_item and plane_angle_measure_with_unit with a name of 'sweep
angle'.

one

one

WR
con|

8: If the description of the path_feature_component is '‘complete circular', the path_featn
ponent shall have an implicit representation that contains exactly two representation_itengs in it

of ifems.

WHR
rep
typs

WR
shal

WR

9: If the description of the path_feature_component is ‘complete cireular, exactly
resentation_item used for the implicit representation of the path_feature_component shall b
measure_representation_item and length_measure_with_unit with a name\of 'radius'.

used for the implicit representation of the path_feature_component shall be of type measu

re_-
5 set

one
b of

10: If the description of the path_feature_component is 'linear', the“path_feature_compoment
| have an implicit representation that contains exactly two representation_items in its set of item$

D.

11: If the description of the path_feature_component is 'linear', exactly one representation_item

re_-

This
pfile

that

representation_item and length_measure_with_unit with a:name of ‘distance'.

WR12: If the description of the path_feature_component is 'linear’, the path_feature_compoment
shall have exactly one direction_shape_representation..

WR13: If the description of the path_feature tomponent is ‘complex’, the path_feature_compomnent
shall have exactly one path_shape_representation with a name of ‘'sweep path'
path_shape_representation shall contain,exactly one representation_item with a name of 'pr
shape'.

Infdrmal propositions:

IP1} The location of thespath_feature_component may be the same location used by the feature
refeyences path_featuré~¢omponent.

1P2

The origin,2X\direction, and Y direction of the path_feature_component may be the same as

used by the feature that references path_feature_component.

4.2

.34, path_shape_representation

that

A

41 1 P H + £ ot ol 4 ! ) H
Atli_sSldpt_TTPTTTITLAUUIT 15 d typt Ul TTPTESTTILAUUNT WITTLIT TECPITSCTIS a LUTveu pdut usiit

ordered collection of geometric curves such that the collection of curves are continuous and directed.
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EXPRESS specification:

*

ENTITY path_shape representation

S

UBTYPE OF (shape_representation);

WHERE

WR1: (SIZEOF(SELF.items) >= 1);

WR2: (SIZEOF(QUERY ( i <* SELF.items | (SIZEOF([
"AIC_MACHINING_FEATURE.BOUNDED_CURVE",

END
(*

Formal propositions:

ATC_MACHINTNG _FEATURE-EDGE_CURVE™,
"AIC_MACHINING_FEATURE.PATH"] * TYPEOF(i)) =
1) )) >= 1);

| ENTITY; -- path_shape_representation

WR

WR
bou

4.2

Ap
rect

EXH

nded_curve, edge_curve,or path.

35 pattern_offset_membership

attern_offset_membership specifies the relationships.necessary to offset a base feature from eith
angular_pattern or a circular_pattern.

PRESS specification:

*)
ENT
S

ITY pattern_offset _membership

UBTYPE OF (feature_component relationship);

WHERE

WR1: (SIZEOF(QUERY (.fer <* QUERY ( sar <* USEDIN(
SELF.relating Shape_ aspect,
"AIC_MACHINING) FEATURE . SHAPE_ASPECT_RELATIONSHIP.*
+ "RELATING SHAPE_ASPECT") |
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*
IN TYPEOK(sar)) AND (sar :<>: SELF)) ) |
((S1ZEOF (QUERY( pdr <*(QUERY(pd <* USEDIN
(ferirelated_shape aspect.of _shape,
YA1C_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
=A1C_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE"
IN TYPEOF(pd))) |

SIZEOF (["AIC_MACHINING_FEATURE.CIRCULAR_PATTERN",

" AR AMACLIBNERIAS CEATIINDE OECATAMALIL AN OATTCCONETE

ATC_NVIACITINTING__FMCATURL -RECVCTANCULAR_FATTERIN |

* TYPEOF(pdr. deflnltlon)) =1 ) =0)))) =0);

WR2: (SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(
SELF.related_shape_aspect,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
((C"AIC_MACHINING_FEATURE . FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar)) AND (sar :<>: SELF)) ) |
(fcr.description="modified pattern®) AND

©IS0 2006 — All rights reserved
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92

WR3:

("AIC_MACHINING_FEATURE .MODIFIED_PATTERN*

IN TYPEOF(Ffcr.relating_shape aspect)) )) >= 1);
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(
SELF.related_shape_aspect,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*
IN TYPEOF(sar)) AND (sar :<>: SELF)) ) |
(("AIC_MACHINING_FEATURE.MODIFIED_PATTERN*®

N TVDEAC oy et aina choann oo NN\ ANND

WR4:

WR5:

WR6:

WR7:

T oo Crer - oy —SrapC TSPt ey )—7 o

(NOT (SI1ZEOF(QUERY ( modfcr <* QUERY ( modsar <* USEDIN(
fcr.relating_shape aspect, "AIC_MACHINING_FEATURE." +
"SHAPE_ASPECT_RELATIONSHIP.RELATING_SHAPE_ASPECT") |
((S1ZEOF(["AIC_MACHINING_FEATURE.CIRCULAR_PATTERN",
"AIC_MACHINING_FEATURE .RECTANGULAR_PATTERN"] *

TYPEOF(modsar .related_shape_aspect.of _shape.definition)),y = 1) AND
(modsar :<>: fcr)) ) |

(NOT (modfcr.related_shape_aspect.of_shape.definition :=:
SELF._relating_shape aspect.of _shape.definition))-))

=0))) ) = 0);

((NOT ("AIC_MACHINING_FEATURE .RECTANGULAR_PATTERN*®

IN TYPEOF(SELF.relating_shape_aspect.of shape:.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.relatedi{shape_aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(USEDIN(pd, "AIC_MACHINING. FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION,.DEFINITION")) = 2)) )) = 0));
((NOT ("AIC_MACHINING_FEATURE.CIRCULAR_PATTERN*®

IN TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SI1ZEOF(USEDIN(pd, "AICMACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")) = 1)) )) = 0)):
((NOT ("AIC_MACHINING_FEATURE.CIRCULAR_PATTERN*®

IN TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING,-FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |

(NOT (SI1ZEOF(pdr.used_representation.items) = 2)) )) = 0)) ))
= 0));

((NOT{ G*AIC_MACHINING_FEATURE.CIRCULAR_PATTERN*®
IN_TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AMC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +

"PROPERTY DEEINITION REPRESENTATION DEEINITION®) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND

("AIC_MACHINING_FEATURE.COUNT_MEASURE*"

IN TYPEOF(it\measure_with_unit.value_component)) AND

(it.name = "index number®)) )) = 1)) )) = 0)) )) = 0));
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WR8: ((NOT ("AIC_MACHINING_FEATURE.CIRCULAR_PATTERN"
IN TYPEOF(SELF.relating_shape_aspect.of shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN_TVDEAC Ay iond eranencaoantats AN\ N\ 1

oo PO oSt rcpresthtaerory))—)

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH_UNIT*®
IN TYPEOF(it)) AND (it.name = "offset™)) )) = 1)) )) = 0)) ))
= 0));
WR9: ((NOT ("AIC_MACHINING FEATURE.RECTANGULAR_PATTERN®
IN TYPEOF(SELF.relating_shape_aspect.of shape.definitionh))) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITIOND) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |}
(NOT (SI1ZEOF(impl_rep.used_representation.items ) = 3)) ))
=0)) )) = 0));
WR10: ((NOT ("AIC_MACHINING_FEATURE.RECTANGULAR_PATTERN®
IN TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_ DEFINITION.DEFINITION®)]|
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. "%
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATIGN WITH_PARAMETERS™)
IN TYPEOF(pdr.used representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM*®
IN TYPEOF(at)) AND
("AIC_MACHINING_FEATURE.COUNT_MEASURE*"
IN TYPEOE(it\measure_with_unit.value_component)) AND
(it.name€ = "row index")) )) = 1)) )) = 0)) )) = 0));
WR11: ((NOT—=("AIC_MACHINING_FEATURE.RECTANGULAR_PATTERN"
IN\\TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
CS1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING FEATURE * +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND
("AIC_MACHINING_FEATURE.COUNT_MEASURE*"
IN TYPEOF(it\measure_with_unit.value component)) AND
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(it.name = "column index")) )) = 1)) )) = 0)) )) = 0));

WR12: ((NOT ("AIC_MACHINING_FEATURE.RECTANGULAR_PATTERN®
IN TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
*AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

TOLIADL DI:F)DI:CI:M'I'I\'I'I(\M \AII'I'L] DARAMETEDC "

END
(*

For

WR
Cire

WR
omi

AN NS =S A= ER Y=l e EELEEA AV U UL =N I =1 B y= 2y J

IN TYPEOF(pdr used representatlon)) D
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items c}
(("AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT*®
IN TYPEOF(it)) AND (it.name = "offset distance®)) )) = 1))\))
=0)) )) = 0));

WR13: ((NOT ("AIC_MACHINING_FEATURE.RECTANGULAR_PATTERN®
IN TYPEOF(SELF.relating_shape_aspect.of shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINATION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITFON®) |
(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_REPRESENTATION"
IN TYPEOF(pdr.used_representation)) AND
(pdr.used_representation.name = "offset.direction®)) )) = 1)) ))
= 0));

| ENTITY; -- pattern_offset_membership

al propositions:

1: The pattern_offset_membership_shall define an offset relationship for a member of eith
ular_pattern or a rectangular_pattefn

2: The shape_aspect that defines the offset is defined by a related_shape_aspect that defines
5sion in the pattern_offset-membership. This shall be incorporated in at least one basis shape

modlified_pattern by a feature component_relationshipwith a description of *'modified pattern’.

WR
asp
con
offs

NOT

3: The pattern_offset_membership shall define a set of instances such that the related_sha
pct defines the offset which is used as the related_shape_aspect in an instance of a featu
ponent_relationship that relates the offset to the modified_pattern that incorporates all of
bts for exactly-one circular_pattern or rectangular_pattern.

[E Figure 1 depicts the instances defined by this constraint.

W

4: If _the Qhalnp_aqlnprf referenced hy the rnlafing_qhnpp_acpprf of the Irm'rfprn_nff

membership is a rectangular_pattern, it shall have exactly two representations.

WR5: If the shape_aspect referenced by the relating_shape_aspect of the pattern_offs
membership is a circular_pattern, it shall have exactly one representation.

94
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WR6: If the shape_aspect referenced by the relating_shape_aspect of the pattern_offset -
membership is a circular_pattern, the representation of the shape_aspect referenced by the related_-
shape_aspect of the pattern_offset_membership shall contain two representation_items in its set of
items.

WR7: If the shape aspect referenced by the relating shape aspect of the pattern_offset -
membership is a circular_pattern, exactly one representation_item used for the representation of the
shape_aspect referenced by the related_shape_aspect of the pattern_offset_membership shall be of
typgmeastre—frepresentation—ttemwith—a—vatte—componentof-type—count—meastre—antdanrame of

‘index number'.

WRS8: If the shape_aspect referenced by the relating_shape_aspect of the pattern_offset -
mermbership is a circular_pattern, exactly one representation_item used for the representation of the
shape_aspect referenced by the related_shape_aspect of the pattern_offset_ membership shall be of
typg measure_representation_item and plane_angle_measure_with_unit with a name of 'offset'.

BASE TO OFFSET OFFSET,. TO MODIFIED
pattern_offset membership-1 feature component_relationship-1
OFFSET DEFINITION
related_shape aspect related_shape aspect

shape aspect-1

frelating shape aspect relating_shape aspect
circular—pattern-1 modified pattern-1

BASE PATTERN

related_shape_aspect feature_component_relationship-2

relating_shape aspect

Figure 1 — Pattern offset required instances

WR9: If the shape aspect referenced by the relating shape aspect of the pattern_offset -
membership is a rectangular_pattern, the representation of the shape_aspect referenced by the
related_shape_aspect of the pattern_offset_membership shall contain three representation_items in
its set of items.
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WR10: If the shape_aspect referenced by the relating_shape_aspect of the pattern_offset -
membership is a rectangular_pattern, exactly one representation_item used for the representation of
the shape_aspect referenced by the related_shape_aspect of the pattern_offset_membership shall be
of type measure_representation_item with a value_component of type count_measure and a name of
'row index'.

WR11: If the shape_aspect referenced by the relating shape_aspect of the pattern_offset -
membership is a rectangular pattern exactly one representatlon |tem used for the representatlon of

WR12: If the shape_aspect referenced by the relating shape aspect of the jpattéern_offset -
memnbership is a rectangular_pattern, exactly one representation_item used for therepresentation of
the phape_aspect referenced by the related_shape_aspect of the pattern_offset membership shall be
of type measure_representation_item and length_measure_with_unit with a n@ame of 'offset distange'.

WR13: If the shape_aspect referenced by the relating_shape_aspect’ of the pattern_offset -
membership is a rectangular_pattern, the shape_aspect referenced cby~the related_shape_aspedt of

the jpattern_offset_membership shall have exactly one direction_shape_representation with a name
of 'qffset direction'.

4.2.36 pattern_omit_membership

A pattern_omit_membership specifies the relationships necessary to omit a base feature from either a
recfangular_pattern or a circular_pattern.

EXPRESS specification:

*
)

ENTIITY pattern_omit _membership

JUBTYPE OF (feature_component relationship);

WHERE

WR1: (SIZEOF(QUERY-'(Ufcr <* QUERY ( sar <* USEDIN(
SELF.relating—shape_ aspect,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.*

+ "RELATING_SHAPE_ASPECT") |
(("AIC-MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*
IN TYPEOF(sar)) AND (sar :<>: SELF)) ) |

((SKZEOF (QUERY( pdr <*(QUERY(pd <* USEDIN
(fcr.related_shape_aspect.of _shape,
“AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT _DEFINITION_SHAPE*®

IN TYPEOF(pd))) |

SIZEOF (["AIC_MACHINING_FEATURE.CIRCULAR_PATTERN®,
"AIC_MACHINING_FEATURE .RECTANGULAR_PATTERN"]

* TYPEOF(pdr.definition)) =1 )) =0 )) )) = 0);

WR2: (SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(
SELF.related_shape_aspect,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*
IN TYPEOF(sar)) AND (sar :<>: SELF)) ) |
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(fcr.description="modified pattern®) AND
("AIC_MACHINING_FEATURE .MODIFIED_PATTERN"
IN TYPEOF(fcr.relating_shape aspect)) )) >= 1);

WR3: (SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(
SELF.related_shape_aspect,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*
IN TYPEOF(sar)) AND (sar :<>: SELF)) ) |

LA LC MACLIENENC I:I:I\'I'IIDE le\l‘\IEIEI‘\ F)I\'I"I'I:DM'

A\ EALMZNILUA IR R0 R RA L) O oMo § T T =T Ty

IN TYPEOF(fcr. relatlng shape_| aspect)) AND
(NOT (SI1ZEOF(QUERY ( modfcr <* QUERY ( modsar <* USEDIN(
fcr._relating_shape aspect, "AIC_MACHINING_FEATURE. " +
"SHAPE_ASPECT_RELATIONSHIP.RELATING_SHAPE_ASPECT") |
((S1ZEOF(["AIC_MACHINING_FEATURE.CIRCULAR_PATTERN",
"AIC_MACHINING_FEATURE.RECTANGULAR_PATTERN"] *
TYPEOF(modsar .related_shape_aspect.of _shape.definition)) = 1) AND
(modsar :<>: fcr)) ) |
(NOT (modfcr.related_shape aspect.of _shape.definition :=:
SELF.relating_shape aspect.of _shape.definition))-))
= 0))) )) = 0);
WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF.related_shape aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITIONZDEFINITION") |
(NOT (SI1ZEOF(USEDIN(pd, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")) = 1)) )) = 0);
WR5: ((NOT ("AIC_MACHINING_FEATURE.CIRCULAR PATTERN"
IN TYPEOF(SELF.relating_shape_aspect.of shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELE:related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY, DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( pdr <*.USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(NOT (SI1ZEOF(pdr.used_répresentation.items) = 1)) )) = 0)) )) = 0)D;
WR6: ((NOT ("AIC_MACHININGNFEATURE.CIRCULAR_PATTERN*
IN TYPEOF(SELF.relating_shape_aspect.of_shape.definition))) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape aspect,
"AIC_MACHININGAKEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING FEATURE." +
"PROPERTY_DEFINITION _REPRESENTATION.DEFINITION®™) |
((C"AIC_ MACHINING_FEATURE." +
" SHAPE \REPRESENTATION_WITH_PARAMETERS™)
IN_TYPEOF(pdr.used_representation)) ) |
(NOT™ (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
CC"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND
("AIC_MACHINING_FEATURE.COUNT_ MEASURE*"
IN TYDFOF(lf\mQAQurp with unit_value rnmnnnpnf\\ AND

(it.name = "index number" )) ) = 1)) )) 0)) )) 0));

WR7: ((NOT ('AIC_MACHINING_FEATURE RECTANGULAR_PATTERN*®
IN TYPEOF(SELF.relating_shape_aspect.of shape.definition))) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(NOT (SI1ZEOF(pdr.used_representation.items) = 2)) )) = 0)) )) = 0));
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END
(*

WRS8:

((NOT ("AIC_MACHINING_FEATURE .RECTANGULAR_PATTERN*®

IN TYPEOF(SELF.relating_shape_aspect.of shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN_TVDEAC Ay iond eranencaoantats AN\ N\ 1

WR9:

oo PO oSt rcpresthtaerory))—)

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND ("AIC_MACHINING_FEATURE.COUNT_MEASURE*"

IN TYPEOF(it\measure_with_unit.value_component)) AND

(it.name = "row index")) )) = 1)) )) = 0)) )) = 0));

((NOT ("AIC_MACHINING_FEATURE .RECTANGULAR_PATTERN*®

IN TYPEOF(SELF.relating_shape_aspect.of shape.definition))) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF.related_shape_ aspect,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINATION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <*“USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITFON®) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS")

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM*®

IN TYPEOF(it)) AND ("AIC_MACHINING FEATURE.COUNT_MEASURE*"

IN TYPEOF(it\measure_with_unit.value component)) AND

(it.name = “column index"))-)») = 1)) )) = 0)) )) = 0));

| ENTITY; -- pattern_omit_membership

Formal propositions:

WHR
cirg

WHR
inca

1: The pattern_omit_membership shall define an omit relationship for a member of eith
ular_pattern or a rectangular_pattern

2: The related_shape—aspect that defines the omission in the pattern_offset_membership sha
rporated in at east one basis shape of a modified pattern by a feature_compone

relgtionshipwith adescription of modified pattern’.

WR
sha
con

offs

3. The¢attern_omit_membership shall define a set of entity instances such that the relatg
pe_aspect defines the offset which is used as the related_shape_aspect in an instance of a featu
ponent_relationship that relates the offset to the modified_pattern that incorporates all of

btsfor exactly one circular_pattern or rectangular_pattern.

NOTE Figure 2 depicts the instances defined by this constraint.

WR4: The shape_aspect that is referenced by related_shape_aspect of the pattern_omit_membership
shall have exactly one representation.

98
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WR5: If the shape_aspect referenced by the relating_shape_aspect of the pattern_omit_membership
is a circular_pattern, the representation of the shape_aspect referenced by the related_shape_aspect
of the pattern_omit_membership shall contain one representation_item in its set of items.

WRG6: If the shape_aspect referenced by the relating_shape_aspect of the pattern_omit_membership
is a circular_pattern, exactly one representation_item used for the representation of the shape_aspect
referenced by the related_shape_aspect of the pattern_omit_membership shall be of type measure_-
representation_item with a value_component of type count_measure and a name of 'index humber".

WRY7: If the shape_aspect referenced by the relating_shape_aspect of the pattern_omit_membgrship
is al rectangular_pattern, the representation of the shape_aspect referenced by the related _shape -
aspect of the pattern_omit_membership shall contain two representation_items in its setef items.

BASE TO OMIT OMIT TO MODIEIED
pattern_omit membership-1 feature component relationship-1
OMIT DEFINITION
related_shape aspect related shape aspect

shape aspect-1

frelating shape aspect relating_shape aspect
circular_pattern-1 modified pattern-1

BASE PATTERN

relgted shape_aspect feature component_relationship-2

relating_shape aspect

Figure 2 — Pattern omit required instances

WRST 1T The shape_aspect referenced by The refating_snape_aspect of the pattern_omit_membership
is a rectangular_pattern, exactly one representation_item used for the representation of the shape_-
aspect referenced by the related_shape_aspect of the pattern_omit_membership shall be of type
measure_representation_item with a value_component of type count_measure and a name of 'row
index'.
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WRO: If the shape_aspect referenced by the relating_shape_aspect of the pattern_omit_membership
is a rectangular_pattern, exactly one representation_item used for the representation of the shape_-
aspect referenced by the related shape aspect of the pattern_omit_membership shall be of type
measure_representation_item with a value_component of type count_measure and a name of ‘column
index'.

4.2.37 planar_shape_representation

A planar_shape_representation IS a type of representation that represents a direction vector in 1w or
threp dimensional space, and location.

EXPRESS specification:

*

)

ENTIITY planar_shape_ representation

JUBTYPE OF (shape_representation);

WHERE

WR1: SIZEOF (SELF.items) = 1;

WR2: SIZEOF (QUERY (it <* SELF.items |
("AIC_MACHINING_FEATURE.PLANE®" IN TYPEOF (it)))) =

END_ENTITY;

(*

Formal propositions:

WR1: The planar_shape_representation shall have.exactly one representation_item in its sgt of
itenns.

WR2: The geometric element that is used to represent the planar_shape_representation shall pe a

the
i by
era
file.
Ar_-
cket

12006,
303-

A s mISO
10303 224 2006 4 2.195,0ra Rectangular open_ pocket is defmed |n ISO 10303 224 2006 4.2.200. and deflnes the
requirement for pocket.
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EXPRESS specification:

*

ENTITY pocket
SUBTYPE OF (feature_definition);

WHERE

WR1:

WR3:

WR4:

WR5:

(SELF\characterized object.description IN
["closed rectangular®,“open rectangular®, “complex”,
“circular cutout®, “"complex cutout®, “recess"]);

RY Cpd—<USEDINCSELF;
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") |
((sa_occ.description = "pocket depth occurrence®) AND
(S1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "path feature component usage’) AND
(sar.name = "pocket depth®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.PATH_FEATURE_COMPONENT*"

IN TYPEOF(sdr.relating_shape aspect)) AND
(sdr.relating_shape_aspect.description ="linear”)) ))

= 1)) )) = 1)) )) = 0);

SIZEOF(QUERY(pdr <* get_property definition_representations (SELF)| |
( "AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF ( pdr.used_representation ) ) )) =1;

SIZEOF( QUERY( pd <* USEDINQG'SELF,
"AIC_MACHINING_FEATURE.PRQOPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF( QUERY( pdr <* USEDIN( pd,

"AIC_MACHINING_FEATURE=%~ +
"PROPERTY_DEFINITION-"REPRESENTATION.DEFINITION™) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.ased_representation)) AND

({1 <= SIZEOE(pdr.used_representation.items) <= 2} ) )) = 1))
SIZEOF( QUERY( pd <* USEDIN( SELF,

"AIC_MACHINTNG_ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SIZEOFCQUERY( pdr <* USEDIN( pd,

"AIC_.MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
C"A1C_MACHINING_FEATURE. "+
“SHAPE_REPRESENTATION_WITH_PARAMETERS" IN

TYPEOF(pdr.used representation)) AND

(SIZEOF( QUERY( srwp_i <* pdr used_representation.items |

Lo 3 B-ar- = P ntats B fain}

WR6:

\DI VVlJ L L= UL v UI LAYIBASesw pujp| } T\

(srwp_i.name = *“fillet radius®)))

= SIZEOF(pdr.used_representation.items)) )) =1 )) =
SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE.*® +
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WR7:

" SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SIZEOF (

[*"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "fillet radius®))) <= 1)))

= 0))) = 0;

((NOT (SELF\characterized_object.description IN [“complex”,

" noip—eitrerldlar—crutortEr "rococc "IN 0OR

WR8:

o T Trocoror - COtoOT—5;  rTCcCCoo— ot

(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pdss
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
((sa_occ.description = "boundary occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." %
"RELATED_SHAPE_ASPECT") |

((sar.description = "profile usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) | ((SIZEOF([
"AIC_MACHINING_FEATURE.CIRCULAR_CLOSED_ PROFILE",
"AIC_MACHINING_FEATURE.NGON_CLOSED_ PRORILE",
"AIC_MACHINING_FEATURE.RECTANGULAR CLQOSED PROFILE",
"AIC_MACHINING_FEATURE.CLOSED_PATH_fROFILE",
"AIC_MACHINING_FEATURE.SQUARE_U_PROFILE",
"AIC_MACHINING_FEATURE.PARTIAL_CIRCULAR_PROFILE",
"AIC_MACHINING_FEATURE.ROUNDED.\U PROFILE",
"AIC_MACHINING_FEATURE.VEE_ PROFILE",
"AIC_MACHINING_FEATURE.TEE -PROFILE",
"AIC_MACHINING_FEATURE.OREN_PATH_PROFILE®"] *
TYPEOF(sdr.relating_shape_aspect)) = 1)) )) = 1)) ))

= 1)) )) = 0));

((NOT (SELF\characterized object.description =

"closed rectangular®))

OR (SI1ZEOF(QUERY~( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING,-FEATURE.PROPERTY_DEFINITION.DEFINITION") |
("AIC_MACHMNING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEORCpd)) ) | (NOT (SIZEOF(QUERY ( sa occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "closed boundary occurrence™) AND
(S1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,

“AIC  MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
“RELATED SHAPE_ASPECT") |

((sar.description = "profile usage™) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

WR9:

IN TYPEQE(sar))) ) |
(("AIC_MACHINING_FEATURE.RECTANGULAR_CLOSED PROFILE"
IN TYPEOF(sdr.relating_shape aspect))) )) = 1)) ))

= 1)) )) = 0));

((NOT (SELF\characterized object.description = "open rectangular®))
OR (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
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((sa_occ.description = "open boundary occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "profile usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)
IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.SQUARE_U_PROFILE*"

IN TYPEOF(sdr.relating_shape aspect))) )) = 1)) ))

=23 M — O -
=77 77 M7

WR10: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*
IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pdss
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
((sa_occ.description = "bottom condition occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." %
"RELATED_SHAPE_ASPECT") |
((sar.description = "pocket bottom usage®) AND
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP™)
IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.POCKET_BOTTOM*®
IN TYPEOF(sdr.relating_shape aspect)) AND
("AIC_MACHINING_FEATURE.POCKET*"
IN TYPEOF(sdr.related_shape_aspect.of,'shape.definition)))
D)) =1)))) =1)) ) = 0);

WR11: ((NOT (SELF\characterized_object{description IN ["complex”,

"non-circular cutout”, "recess"}])) OR

(S1ZEOF(QUERY ( pds <* QUERY’( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

("AIC_MACHINING_FEATURE.RRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT-(SIZEOF(QUERY ( sa_occ <* USEDIN(pds,

"AIC_MACHINING_FEATURE-SHAPE_ASPECT.OF_SHAPE®) |

((sa_occ.description/= "change in boundary occurrence®) AND

(SI1ZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa occ,

"AIC_MACHININGAKEATURE.SHAPE_ASPECT_ RELATIONSHIP." +

"RELATING_SHAPEZASPECT") |

((sar.description = "taper usage") AND

(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP™)

IN TYPEOE(sar))) ) |

(("AICMACHINING_FEATURE.TAPER*®

IN_TYPEOF(fcr.relating_shape aspect)) AND

(~AIC_MACHINING_FEATURE.POCKET*®

LN TYPEOF(fcr.related _shape_aspect.of_shape.definition)) AND

(fcr.related_shape aspect.description

IN [fangle taper”,"directed taper®]))

N =1)) ) <= 1)) )) = 0y);

WR12: (NOT (SELF\characterized object.description = "circular cutout®)) OR

(S1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE®" IN

TYPEOF (pd)) | NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,

"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |

(sa_occ.description = "enclosed boundary occurrence®) AND

(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,

"AIC_MACHINING_FEATURE.SHAPE_ASPECT_ RELATIONSHIP." +
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"RELATED_SHAPE_ASPECT") |
(sar.description = "profile usage®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*
IN TYPEOF (sar))) |
("AIC_MACHINING_FEATURE.CIRCULAR _CLOSED PROFILE*
IN TYPEOF (sdr.relating_shape_aspect))))
= 1))) = 1))) = 0);

WR13: (NOT (SELF\characterized_object.description IN
["circular cutout®,"complex cutout®])) OR

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE®" IN

TYPEOF (pd)) | NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "bottom condition occurrence™) AND
(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

(sar.description = "pocket bottom usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT RELATAONSHIP*®

IN TYPEOF (sar))) |

(("AIC_MACHINING_FEATURE.POCKET_BOTTOM*®

IN TYPEOF (sdr.relating_shape_aspect)) AND
("AIC_MACHINING_FEATURE.POCKET*"

IN TYPEOF (sdr.related_shape aspect.of. shape.definition))AND
(sdr.relating_shape_aspect.description:= "through®) )

)) = 1))) =1))) = 0);

WR14: (NOT (SELF\characterized_object.description = “"recess”)) OR
(SI1ZEOF (QUERY (pds <* QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_ DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE®" IN

TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_oec <* USEDIN (pds,
"AIC_MACHINING_FEATUREXSHAPE_ASPECT.OF_SHAPE®) |
(sa_occ.description = "bottom condition occurrence™) AND
(SI1ZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE~ ASPECT") |

(sar.description = "pocket bottom usage®) AND
("AIC_MACHINING FEATURE.FEATURE_COMPONENT_ RELATIONSHIP*®

IN TYPEQE\(sar))) |

(("AIC{MACHINING_FEATURE.POCKET_BOTTOM*®

IN TYPEOF (sdr.relating_shape_aspect)) AND

(CAIC_ MACHINING_FEATURE.POCKET*®

INVTYPEOF (sdr.related_shape aspect.of _shape.definition)) AND
¢sdr.relating_shape_aspect.description IN ["planar®,“complex™]) )

) = DY = 1)) = 0); o _ |

( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION®
IN TYPEOF ( pdr.used_representation ) ) AND
( pdr.used_representation.name ="maximum feature limit"))) >=0;

WR16: ((NOT (SELF\characterized object.description IN
["closed rectangular®,"open rectangular®, "complex”,
"recess"])) OR
(S1ZEOF(QUERY ( pds <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

104 ©I1S0 2006 — All rights reserved


https://standardsiso.com/api/?name=41c350b762ed4c90ec90ae0b0212d4fe

ISO 10303-522:2006(E)

(("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pds)) AND (SIZEOF(QUERY ( csa <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECT*

IN TYPEOF(csa)) AND

(csa.name="uncut volume®) AND

(S1ZEOF(QUERY ( sar <* csa.component_relationships |
((("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*
IN TYPEOF(sar)) AND

(S1ZE0

WR17:

END ENTITY; -- pocket

(*

Formal

WH1: The pocket'shall have a description of 'open rectangular', 'closed rectangular', ‘complex’, 'cird
cutqut', ‘complex-cutout’, or ‘recess’.

WR2: The pocket shall be the basis shape for exactly one shape_aspect with a description of 'po
depth occurrence that is the related_shape aspect in exactly one shape_ defrnrng reIatronshrp w

dest

roposition:

\GCA =y N

"AIC_MACHINING_FEATURE.BOSS*", "AIC_MACHINING_FEATURE.PROTRUSION"]
* TYPEOF(sar.related_shape aspect))=1)

D)D) =1 ))<= 1)) =1);

((NOT (SELF\characterized_object.description IN

["closed rectangular®,"open rectangular®])) OR
(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONY) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE"

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa occ g~.USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") |
((sa_occ.description = "change in boundary occurrence®) AND
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATING_SHAPE_ASPECT") |

((sar.description = "taper usage") AND
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP™)
IN TYPEOF(sar))) ) |

(("AIC_MACHINING_FEATURE.TAPER*®

IN TYPEOF(Ffcr.relating_ shape.aspect)) AND
("AIC_MACHINING_FEATURE.POCKET*

IN TYPEOF(Ffcr.related shape’ aspect.of _shape.definition)) AND
(fcr.related_shape_aspect.description

IN [f"angle taper®,"directed taper~]))

D)) >= 1)) )) <=1)). ) = 0));

ular

that references a path feature component Wlth a descrlptron of Irnear

WR3: The pocket shall have exactly one implicit representation.

cket

WR4: The implicit representation of the pocket shall contain between one and two representation_-

items.
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WR5: The implicit representation of the pocket shall contain only representation_items that have a
name of either ‘orientation’ or ‘fillet radius'.

WR6: The implicit representation of the pocket shall have at most one representation_item of type
measure_representation_item and length_measure_with_unit with a name of ‘fillet radius'.

WRY7: If the pocket has a description of ‘complex’, 'complex cutout’, or 'recess’, the pocket shall be the

rel
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rou
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exa
asp
sha

WHR
exal
asp
sha

WHR
con
with
bott

WR
basi
the

usage' in which the relating_shape_aspect is a taper with a description of ‘angle taper' or 'dire

tape

is shapefor exactly one shape_aspect with a description of 'bottom condition occurrence' that is

a relatlng_shape_aspect that references a cwcular_closed_proﬁle, ngon_ closed Pasleo
angular_closed_profile, closed_path_profile, square_u_profile, partial_circular)pra
hded_u_profile, vee_profile, tee_profile, or open_path_profile.

8: If the pocket has a description of ‘closed rectangular', the pocket shall be the-basis shape
tly one shape_aspect with a description of 'closed boundary occurrence' that is.the related_sha

pe_aspect that references a rectangular_closed_profile.

9: If the pocket has a description of ‘open rectangular', the pocket-shall be the basis shape
tly one shape_aspect with a description of 'open boundary occufrence' that is the related_sha

De_aspect that references a square_u_profile.

ition occurrence' that is the related_shape_aspectiin-exactly one feature_component_relation
a description of 'pocket bottom usage' and a.relating_shape_aspect that references a pock
om.

11: If the pocket has a description of 'complex’, ‘complex cutout’, or 'recess’, the pocket shall bg
5 shape for at most one shape_aspect with a description of ‘change in boundary occurrence' th
related_shape_aspect in exactly ong feature_component_relationship with a description of 't

r.

12: If the pocket has@description of ‘circular cutout', the pocket shall be the basis shape for exa
shape_aspect with @-description of 'enclosed boundary occurrence' that is the related_shape_as
xactly one shape‘defining_relationship with a description of 'profile usage' and a relating_sha
bct that references a circular_closed_profile.

13: If the/pocket has a description of 'circular cutout',or ‘complex cutout’, the pocket shall be

basis shape for exactly one shape aspect Wlth a descrlptlon of boundary occurrence that is the

ile,
ile,

for
De_-

pct in exactly one shape_defining_relationship with a description of 'profile ysage' and a relating_-

for
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et in exactly one shape_defining_relationship with a description of 'profile usage' and a relatifng_-

10: The pocket shall be the basis shape for exactly one-shape_aspect with a description of 'boftom
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ted shape aspect in exactly one feature_component_ relatlonshlp with a descrlptlon of po
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WR14: If the pocket has a description of 'recess' the pocket shall be the basis shape for exactly one
shape_aspect with a description of 'bottom condition occurrence' that is the related_shape_aspect in
exactly one feature_component_relationship with a description of ‘pocket bottom usage' and a
relating_shape_aspect that references a pocket_bottom with a description of 'planar' or ‘complex'.

WR15: The pocketshall have at most one planar_shape_representation with a name of 'maximum
feature limit'.

WRIt—Fhepocketshat-have-thetnett-votumedefined-by-exactly-ore-progduct—definition—shape that
is referenced by zero or more composite_shape_aspect with name of ‘uncut volume’ through| the
of ghape’  attribute  that references a  feature_component_relationship  throdgh™ | the
component_relationships attribute that references either a boss or a protrusion.

WRL17: If the pocket has a description of 'open rectangular'or ‘closed rectangular' the-pocket shall bg the
basis shape for one or more shape_aspect with a description of 'change in boundary Occurrence' that is
the related_shape_aspect in exactly one feature_component_relationship with a-description of 'taper
usage' in which the relating_shape_aspect is a taper with a description_of "angle taper' or 'direfted
tapgr'.

Infdrmal propositions:

IP1} The volume removal of the pocket shall be in the Z direction.

IP2} The placement of the circular_closed_profile, ngon_e¢losed_profile, rectanguIar_closed_prg;ile,
closed_path_profile, square_u_profile, partial_cirecalar_profile, rounded_u_profile, vee_prdfile,
tee |profile, or open_path_profile that defines theishape of the pocket shall be with the origin, X
direction, and Y direction equal to that of the pockeét:

IP3} If the description of the pocket is_'open rectangular’, the origin, X direction, Y direction of| the
squpre_u_profile shall be equal to that ofithe pocket.

IP4} If the description of the packet is ‘'open rectangular'or 'closed rectangular' , and the numbgr of
tapgr usages is greater than one-then the pocket side that is intersected by a plane in the X direction ghall
be have the first taper applied? Additional tapers shall be applied to the pocket walls going jn a
clodkwise direction from the X direction.

4.21.39 pocket_hottom

A pocket_bottom is a type of shape_aspect that is the representation of the end condition for a potket
feature_definition. See ARM definition for Pocket_bottom_condition in clause for more information.

NOTE-A"Pocket_bottom_condition is defined in ISO 10303-224:2006, 4.2.178, General_pocket_bottom_condjtion
is defiredr—SO—10303-224:2006—4-2.97Planar—pocket—bettom—cendition—is—defined—in1S0-10303-224-2006

4.2.172, or a Through_pocket_bottom_condition is defined in ISO 10303-224:2006, 4.2.250. and defines the
requirement for pocket_bottom .
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EXPRESS specification:

*

ENTITY pocket_bottom
SUBTYPE OF (shape_aspect);
WHERE

108

WR1:

WR2:

WR4 :

WR5:

WR6:

WR7'%

"AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION*®

IN TYPEOF (SELF.of _shape.definition);

SELF_description IN [“planar®, "complex®, "through®];
CF-description = planar-)) OR

(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,

"AIC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |

(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_REPRESENTATIONZ)

IN TYPEOF(pdr.used_representation)) AND

(pdr.used_representation_.name = "floor normal®) ))="1)) )) = 0));

((NOT (SELF.description = “planar®)) OR

(S1ZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,

"AIC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION™) |

(("AIC_MACHINING_FEATURE.LOCATION_SHARE® REPRESENTATION™)

IN TYPEOF(pdr.used_representation) ).~ AND

(pdr.used_representation.name = "Ffloor location®))) = 1)) )) = 0))

((NOT (SELF.description = “compkex®)) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( pdr <*-USEDIN(pd,

"AIC_MACHINING_FEATURE. "*&

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |

("AIC_MACHINING_FEAFURE.FACE_SHAPE_REPRESENTATION*®

IN TYPEOF(pdr .used. representation)) AND

(pdr.used_represéntation.name = "floor face") )) = 1)) )) = 0));

(NOT (SELF.desCription IN ["“planar®, "complex"]) OR

(SI1ZEOF (QUERY) (pd <* USEDIN (SELF,

"AIC_MACHINING_ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOKF (QUERY (pdr <* USEDIN (pd,

"AIC_MACHINING_FEATURE." +

"PRORERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |

"AIC{MACHINING_FEATURE." +

YSHAPE REPRESENTATION_WITH_PARAMETERS*

IN° TYPEOF (pdr.used_representation))) = 1))) =0

(NOT (SELF.description IN ["planar®, "complex"]

(SI1ZEOF (QUERY (pd <* USEDIN (SELF,

"ALC MACLIBNEANAC CCATIIDE DDODADCOHOTN NCHERNEITE A

));
) OR

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <*
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

"SHAPE_REPRESENTATION _WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (impl_rep.used_representation.items)

<= 1) )) = 0))) = 0));

O F
M ==
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~
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WR8: (NOT (SELF.description = "through®) OR
(S1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used representatlon))) 0))) =

WRQ = ANAT QI - Adncosrsnt s BN F" "By ® 2 "ol LA |
LAARE-ACIE WA A B =l = = paea v AeSe v pa B v A =) AN B D B rJIullul [} \,unnr).\,/\ o |

(SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATIONZITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "radius®))) <= 1))) = 0))) = 0);

WR10: SIZEOF (QUERY (fcr <* QUERY (sar <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATING_SHAPE_ASPECT®) |
(sar.description = "pocket bottom tsage®) AND
("AIC_MACHINING_FEATURE.FEATURE .COMPONENT_RELATIONSHIP*®
IN TYPEOF (sar))) |
((fcr.related_shape_aspect.description
= "bottom condition occurrence®)

AND

("AIC_MACHINING_FEATURELPOCKET*®

IN TYPEOF(fcr.related:shape aspect.of _shape.definition)) AND
("AIC_MACHINING_FEATURE.POCKET_BOTTOM*®

IN TYPEOF(fcr.relating_shape_aspect)) )

)) >=1;

WR11: ((NOT (SELF.description IN ["planar®, “complex®])) OR
(SI1ZEOF (QUERY (fcr <* QUERY (sar <* USEDIN (SELF,
"AIC_MACHINING FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELAT ING."SHAPE_ASPECT®) |
(sar.description = "pocket bottom usage®) AND
("ARC=MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN\\TYPEOF (sar))) |
CFcr.related_shape aspect.description
= "bottom condition occurrence®)

AND
(fcr related shape aspect name IN

[ pocket depth start "pocket depth end"])

D)) = 0));
END_ENTITY; -- Pocket bottom

(*

)

O

0
A R
7 Ay
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Formal propositions:

WR1: The pocket_bottom shall be an aspect of the shape of a feature_component_definition.
WR2: The description of the pocket_bottom shall be either 'planar’, ‘complex’, or 'through'.

WR3: If the description of the pocket_bottom is 'planar’, the pocket_bottom shall have exactly one
direction_shape_representation with name = 'floor normal'.

WR4: If the description of the pocket_bottom is 'planar’, the pocket_bottom shall have exaetly|one
locdtion_shape_representation with name = ‘floor location'.

WAR5: If the description of the pocket_bottom is 'complex’, the pocket_bottom shall have exactly|one
facq_shape_representation with name = 'floor".

WR6: If the description of the pocket_bottom is ‘planar’ or ‘complex’, the pocket, -bottom shall havg its
implicit representation specified by exactly one shape_representation_with parameters.

WHRY7: If the description of the pocket_bottom is 'planar’ or '‘complex’ the pocket_bottom shall be
represented implicitly by at most one representation_items.

WR8: If the description of the pocket_bottom is 'through’, the pocket_bottom shall have its imglicit
repriesentation specified by exactly one shape_representation:with_parameters.

WRQ9: If the description of the pocket_bottom is 'planar-or ‘complex’, at most one representation_iliem
used for the implicit representation of the pocket_bottom shall be of type measure_representation_item
and|length_measure_with_unit with a name of ‘radius'.

WR10: The pocket_bottom shall be the relating_shape_aspect in at least one feature_componept_-
reldtionship with a description of 'pocket bottom usage' in which the related_shape_aspect is an aspect
of the shape of a pocket with a description of 'bottom condition occurrence'.

WR11: If the description of thé'pocket _bottom is 'planar' or ‘complex’,the pocket bottom shall bg the
reldting_shape_aspect in atcleast one feature_component_relationship with a description of ‘pofket
bottom usage' and with a name of 'pocket depth start', or '‘pocket depth end.

Infdrmal propositions:

IP1} The location of the pocket_bottom shall be at the approximate center of the mating pocket featdre.

IP2} Theypocket bottom shall be defined with the volume removal in Z direction of the pocket featufe.

4.2-40—prehi

A profile_floor is a type of shape_aspect that is the representation of the bottom condition for an
outside_profile feature_definition.

NOTE A Profile_floor is defined in 1SO 10303-224:2006, 4.2.183, General_profile_floor is defined in ISO 10303-

224:2006, 4.2.98,0r a Planar_profile_floor is defined in 1SO 10303-224:2006, 4.2.173 and defines the requirement
for profile_floor .
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EXPRESS specification:

*

ENTITY profile_floor
SUBTYPE OF (shape_aspect);
WHERE

WR1: “AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION*®
IN TYPEOF (SELF.of _shape.definition);

WR2: SELF. description IN ['planar', 'complex', "through®];

WRS .- (NUT (S
(SI1ZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation))) = 1))) = 0))s

WR4: (NOT (SELF.description IN [“planar®, “complex*]) OR
(SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS®
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (impl_rep.used_representation.items) >= 1)AND

( S1ZEOF (impl_rep.used_representation.items) <= 2))) = 0))) = 0);

WR5: (NOT (SELF.description = "through®) OR
(S1ZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdri<* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITIONZREPRESENTATION_.DEFINITION") |
"AIC_MACHINING_EEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdrrused_representation))) = 0))) = 0));

WR6: (NOT (SELF(description IN ["planar®, "complex®])) OR
(SIZEOF (QWERY (pd <* USEDIN (SELF,
"AIC_MACKHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT~(SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"ALC{MACHINING_FEATURE." +
YPROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
“A1C_MACHINING_FEATURE. " +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used representatlon)) |

NOT Cr70NF NIICENDN/ ¢ 2 & ad yransrac ot o8 B e
U1 \\JILI_UI \\{UI_I\I \I | = IIIIlJI I ClJ L/IQCU L] ClJI CottliTacacrvUlrT. n I_CIIIQ I

(S1ZEOF (["AIC_MACHINING_ FEATURE.MEASURE_REPRESENTATION_ITEM®,

"AIC_MACHINING_FEATURE.LENGTH_MEASURE _WITH_UNIT"] *

TYPEOF (it)) = 2) AND (it.name = "radius®))) = 1))) = 0))) = 0);
WR7: SIZEOF (QUERY (fcr <* QUERY (sar <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +

"RELATING_SHAPE_ASPECT") |

(sar.description = "profile floor usage®) AND

("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_ RELATIONSHIP® IN
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TYPEOF (sar))) |
(("AIC_MACHINING_FEATURE.OUTSIDE_PROFILE" IN TYPEOF
(fcr.related_shape_aspect.of_shape.definition))AND
("AIC_MACHINING_FEATURE.PROFILE_FLOOR®™ IN TYPEOF
(fcr.relating_shape_aspect)))

)) >=1;

WR8: ((NOT (SELF.description IN ["planar®, "complex®])) OR
(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION"™)

[']

L_NOT _S170NCanticDN ¢ sl e N =l o \VARY SEE-V- I . M (= Y
| ~ 1=

o T oo (ot — T P T TP ot T Pot oo

"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) | ((
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS®") IN TYPEOF(pdr.
used_representation)) ) | (NOT (SIZEOF(QUERY ( it <*
impl_rep.used_representation.items |
((C"AIC_MACHINING_FEATURE .DESCRIPTIVE_REPRESENTATION_ATEM*®
IN TYPEOF(it)) AND (it.name = "shape profile floor, ‘orientation”)
AND (it.description IN ["shape profile start®, "shape profile end"])))
)) = 1)) )) =0)))) =0));
WR9: (NOT (SELF.description = "complex®)) OR
(S1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE.FACE_SHAPE, REPRESENTATION*
IN TYPEOF (pdr.used_representation)) AND
(pdr.used_representation.name=2floor"))) = 1))) = 1);
WR10: (NOT (SELF.description = "planar®)) OR
(S1ZEOF (QUERY (pd <* USEDIN "(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdrl<* USEDIN (pd,
"AIC_MACHINING_FEATURE:" +
"PROPERTY_DEFINITIONREPRESENTATION_.DEFINITION") |
("AIC_MACHINING_REATURE.PLANAR_SHAPE_REPRESENTATION*
IN TYPEOF (pdrsused_representation)) AND
(pdr.used_representation_name="floor"))) = 1))) = 1);
END_ENTITY; -- profile_floor

(*

Formal propositionds;

WRL1: The profile_floor shall be an aspect of the shape of a feature_component_definition.

WR2;7The description of the profile_floor shall be either ‘planar’, ‘complex’, or 'through'.

WR3: If the description of the profile_floor is 'planar' or ‘complex’, the profile_floor shall have its
implicit representation specified by exactly one shape_representation_with_parameters.

WR4: If the description of the profile_floor is 'planar' or ‘complex’, the profile_floor shall be
represented implicitly by at least one and at most two representation_items.

WR5: If the description of the profile_floor is 'through’, the profile_floor the profile_floor shall have
its implicit representation specified by exactly zero shape_representation_with_parameters.
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WRG6: If the description of the profile_floor is 'planar' or ‘complex’, at most one representation_item
used for the implicit representation of the profile_floor shall be of type measure_representation_item

and length_measure_with_unit with a name of 'radius'.

WRY7: The profile_floor shall be the relating_shape _aspect in at least one feature_component -
relationship with a description of 'profile floor usage' in which the related_shape_aspect is an aspect of

the shape of a outside_profile.

WAR8: If the description of the profile_floor is 'planar' or ‘complex’, the implicit representation\of the

profile_floor shall have exactly one representation_item in its items set which is a desenipti

je -

repfesentation_item with a name of 'shape profile floor orientation' and a description of-either 'shape

profiile start’, or 'shape profile end'.

WH9: If the description of the profile_floor is ‘complex’, the profile_floor shall“have exactly
facq_shape_representation with name of ‘floor'.

WR10: |If the description of the profile_floor is 'planar’, the profilecfleor shall have exactly
plapar_shape_representation with name of ‘floor'.

4.2141 protrusion

one

one

A protrusion is a type of feature_definition that is the representation of a volume that is extruding from
the pase shape. This volume shall be enclosed, except for,the mating surface which may or may ngt be

inclbded in the definition of the volume, and have a shape‘defining representation.
NOTE A Protrusion is defined in ISO 10303-224:2006,4-2.190 and defines the requirement for protrusion .

EXPRESS specification:

*)

ENT|IITY protrusion

JUBTYPE OF (feature_definition);

WHERE

WR1: (SIZEOF(QUERY~A( pd <* USEDIN(SELF,
"AIC_MACHINING FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PRQPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE." +
SSHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) ))

=0)) ) = 0);

WR2: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "shape volume occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
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((sar.description = "volume shape usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP™)
IN TYPEOF(sar))) ) |
(sdr.relating_shape_aspect.description = "volume shape®) )) = 1)) ))
= 1)) )) = 0);

WR3: SIZEOF(QUERY(pdr <* get property _definition_representations (SELF) |
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE REPRESENTATION*
IN TYPEOF ( pdr.used_representation ) ) AND
( pdr.used_representation.name ="maximum feature limit"))) >=0;

EN
(*

Formal proposition:

ENT LTV = nraotricion
=LA BB B R PToTrosSTOon

WR1: The protrusion shall have an implicit representation that contains exactly one representation_-
itenp in its set of items.

WR2: The protrusion shall be the basis shape for exactly one shape_aspect with a description of
'shape volume occurrence' that is the related_shape_aspect in exactly one-shape_defining_relationghip
with) a description of 'volume shape usage' and relating_shape_aspect with a description of 'volume
shape'.

WR3: The protrusion shall have at most one planar_shape_representation with a name of ‘maximum
featpre limit'.

Infdrmal propositions:

IP1} The representation of the shape_aspect that is,the relating_shape_aspect in the shape_definipg_-
reldtionship shall define a volume of the protrusion.

IP2} The location of the protrusion shall-be at a position on the base of the feature where it mates ith
the part.

IP3} The Z direction of the protrusion shall be with in a direction away from the part.

4.2142 rectangular cclosed_profile

A rectangular_closed) profile is a type of shape_aspect that represents an enclosed 2D area With
locgtion and orientation. The enclosed area is defined by four straight sides with opposite sides equal in
lendth. The _location is defined to be at the center of the rectangle, and the orientation of|the
recfangular.closed_profile is the X-Y plane with the X direction along the length of the rectangle|and
the | diréction orthogonal to the X direction in the direction of the width.

NOTE ctangularclosed
rectangular_closed_profile .

EXPRESS specification:

*

ENTITY rectangular_closed profile
SUBTYPE OF (shape_aspect);
WHERE
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WR1: "AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION"®
IN TYPEOF (SELF.of _shape.definition);

WR2: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION _WITH_PARAMETERS*

BN TVDEALE ndy iond eraneancant ot s AN\ — 1NN
L LI B = PO oSt TrcpprcotreacrorT) 7y EY DY

WR3: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |
NOT ((SIZEOF (impl_rep.used_representation.items) >= 3)
AND (SI1ZEOF(impl_rep.used_representation.items) ‘<= 4)))) = 0))) = P;

WR4: SIZEOF( QUERY( pd <*

USEDIN( SELF, "AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_DEFINITION®) |

SIZEOF( QUERY( pdr <* USEDIN( pd, "AICMACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_DEFINITION®) |
("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF(pdr.used_representation)) ‘AND

(S1ZEOF( QUERY( srwp_i <* pdr.us€d_representation.items |
(srwp_i.name "orientation®) OR

(srwp_i.name "length®) OR

(srwp_i.name "width") OR

(srwp_i.name "corner radius®) )) =

SIZEOF(pdr .used_representation. items))

)) =1)) =1;

WR5: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING,-FEATURE. " +
"PROPERTY_DERINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |
NOT “(SI1ZEOF (QUERY (it <* impl_rep.used_representation.items |
(AIC_MACHINING_FEATURE.PLACEMENT®™ IN TYPEOF (it)) AND
Cit.name = "orientation®))) = 1))) = 0))) = 0;

WR6-~SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEQE (QUERY (impl rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SI1ZEOF
(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM"®,
*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

AT
]
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TYPEOF (it)) = 2) AND
(it.name = “width"))) = 1))) = 0))) = 0;

WR7: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
HIN—TYPEOF—Cper—used—Fepresentation))—
NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)) = 2) AND
(it.name = "length"))) = 1))) = 0))) = 0;

WR8: SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITIOND) |
"AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used. representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)) = 2) AND
(it.name = "corner radius®)))<= 1))) = 0))) = 0;

END ENTITY; -- rectangular_closed_profile

(*

Formal propositions:

WHR
defi

WHR
rela

WR
shal

WR

nition.

1: The rectangular_closed.profile shall be an aspect of the shape of a feature_compone
2: The rectangular-elosed_profile shall have exactly one implicit representation defined |
ionship to a shape_representation_with_parameters.

3: The shape_representation_with_parameters that represents the rectangular_closed_pr
| containdatyleast three and at most four representation_items in its set of items.

4: The implicit representation of a rectangular_closed_profile shall contain only representatig
itenps-n its set of items with a name of 'orientation’, 'length’, ‘'width', and ‘corner radius'

y a

pfile

n -

WR5: Exactly one representation_item used for the implicit representation of a rectangular_closed_-
profile shall be of type placement with a name of 'orientation'.

WR6: Exactly one representation_item used for the implicit representation of a rectangular_closed_-
profile shall be of type measure_representation_item and length_measure_with_unit with a name of
‘width'.
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WRY7: Exactly one representation_item used for the implicit representation of a rectangular_closed_-
profile shall be of type measure_representation_item and length_measure_with_unit with a name of
‘length’.

WR8: At most one representation_item used for the implicit representation of a rectangular_closed_-
profile shall be of type measure_representation_item and length_measure_with_unit with a name of
‘corner radius'.

el nranacitianes

Inf

riar Jryguoltiviio.

IP1

1P2
dire)
dirg

4.2

Ar
asp
part
coly

NO7
rect]

EXH

The location of the rectangular_closed_profile shall be defined at the center of the rectargle:

The rectangular_closed_profile shall be defined in the X-Y plane with the Jdength in th
ction and the width in the Y direction of the rectangle. The Xdirection is arthogonal to th
ction.

43 rectangular_pattern

pctangular_pattern is a type of replicate_feature that relates a base«feature and one or more sha
eCcts which are the placement of the base feature at a specified row-and column location on the

A position is defined on the part and a number of base features are equally place in rows
mns.

[E A Rectangular_pattern is defined in ISO 10303-224:2006, 4.2.202 and defines the requirement
Angular_pattern.

PRESS specification:

*)
ENT
S

ITY rectangular_pattern

UBTYPE OF (replicate_feature);

WHERE

WR1: (SIZEOF(QUERY («pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING. FEATURE.PROPERTY_DEFINITION.DEFINITION") |
("AIC_MACHINING FEATURE.PRODUCT DEFINITION_SHAPE*
IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN
(pds, "AICZMACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AICAMACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.*
+ TRELATING_SHAPE_ ASPECT") |
CCC"AIC_MACHINING_FEATURE . FEATURE_COMPONENT_RELATIONSHIP®)
N TYPEOF(sar))) ) |
("AIC_MACHINING_FEATURE.SHAPE_ASPECT"
IN TYPEOF(sdr.related_shape_aspect)) )) = 1)) )) <= 5)) )) = 0);

D
< X

De_-
hase
and

for

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE REPRESENTATION®

IN TYPEOF(pdr.used_representation)) AND
(pdr.used_representation.name = "row layout direction®™) ) ))

=1))) =0);
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WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_REPRESENTATION®
IN TYPEOF(pdr.used_representation)) AND
(pdr.used_representation.name = "column layout direction®)) ))
= 1)) )) = 0);

= USEBHNCSELRS
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION. " +
"DEFINITION") | (NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation)) )) = 1)) )) = 0);

WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINATION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <*“SEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITFON®) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 5)) ))
=0)) )) = 0);

WR6: (SIZEOF(QUERY ( pd <* USEDIN(SELF;
"AIC_MACHINING_FEATURE.PROPERTY, DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep’<* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATUREL" +
"SHAPE_REPRESENTATION:WITH_PARAMETERS*

IN TYPEOF(pdr.used_krepresentation)) ) |

(NOT (SIZEOF(QUERY «( 1t <* impl_rep.used_representation.items |

(("AIC_MACHINING FEATURE .MEASURE_REPRESENTATION_ITEM*®

IN TYPEOF(it)),"AND

("AIC_MACHINING_FEATURE.COUNT_MEASURE*"

IN TYPEORCit\measure with_unit.value_component)) AND

(it.name.= "number of rows")) )) = 1)) )) = 0)) )) = 0);
WR7: (SIZEQFE(QUERY ( pd <* USEDIN(SELF,

"AIC{MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

CNOT™ (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,

*AMC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

("AIC_MACHINING_FEATURE. "+

"SHAPE REPRESENTATION WITH PARAMETERS*®

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |

(("AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM*

IN TYPEOF(it)) AND

("AIC_MACHINING_FEATURE.COUNT_MEASURE*"

IN TYPEOF(it\measure_with_unit.value_component)) AND

(it.name = "number of columns®)) )) = 1)) )) = 0)) )) = 0);
WR8: (SIZEOF(QUERY ( pd <* USEDIN(SELF,

*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
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(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+

"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((SIZEOF(I

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,

"ALC _MACLILNELINC I:I:I\'I'IIDE LENCTLL MEI\CIIDE \AII'I'L] IIMI'I"'I .
L= — Ot

END
(*

ALAZNIUAIRE RAR B A/ O CENO T _ VI vWOoT

TYPEOF(it)) = 2) AND (it.name = "row spaC|ng D)) )) =1)) ))
=0)) )) = 0);

WR9: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd;
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((S1ZEOF(L
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATAON_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WANTH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = “column:spacing”))))= 1)) ))
=0)) )) = 0);

WR10: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep £* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. %%
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY /it <* impl_rep.used representation.items |
(("AIC_MACHINING tFEATURE.PLACEMENT® IN TYPEOF(it)) AND
(it.name = Torgentation®)) )) = 1)) )) = 0)) )) = 0);

| ENTITY; -- rectangular_pattern

Formal propositions;

WR
asp

WR

of 'n

1: The rectangular_pattern shall be the relating_shape_aspect in no more than five sha
bct_relationships.

2:”The rectangular_pattern shall have exactly one direction_shape_representation with a n

Hime

wAayout direction’

WR3: The rectangular_pattern shall have exactly one direction_shape_representation with a name
of ‘column layout direction'.

WR4: The rectangular_pattern shall have exactly one implicit representation.

WR5: The implicit representation of the rectangular_pattern shall contain five representation_items
in its set of items.
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WR6: The implicit representation of the rectangular_pattern shall contain exactly one
representation_item of type measure_representation_item with a value_component of type count -
measure and a name of 'number of rows'".

WRY: The implicit representation of the rectangular_pattern shall contain exactly one
representation_item of type measure_representation_item with a value_component of type count_-
measure and a name of 'number of columns'.

WRS: The implicit representation of the rectangular_pattern shall contain exactlyO|one
repfesentation_item of type measure_representation_item and length_measure_with_unit with a
nanpe of 'row spacing'.

WR9: The implicit representation of the rectangular_pattern shall coptain’ exactly |one
repfesentation_item of type measure_representation_item and length_measuke) with_unit with a
nane of ‘column spacing'.

WR10: The implicit representation of the rectangular_pattern-shall contain exactly |one
repfesentation_item of type placement with a name of 'orientation’.

Infdrmal propositions:

IP1} The location of the rectangular_pattern shall be defined:at the position of the first base feature

IP2}] The rectangular_pattern shall be defined in the X=Y plane.

4.2.44 removal_volume

A rémoval_volume is a type of feature_definition that is the representation of a volume that is remqved
from the base shape. This volume mayior may not be enclosed but in either case shall have a shape
defiping representation.

NOTE A General_removal_volumeis defined in 1SO 10303-224:2006, 4.2.99 and defines the requirement for
rempval_volume .

EXPRESS specificationt

*)
ENTIITY removal volume

JUBTYPE OF (feature_definition);
WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
AIC MACHINING _FEATURE-PROPERTY DEFINTTIONTDEFINTTION™)—
(NOT (SI1ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) ))

=0)) )) = 0);
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(*

Formal proposition:

ISO 10303-522:2006(E)

WR2: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
((sa_occ.description = "shape volume occurrence™) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP. "

+ "RELATED_SHAPE_ASPECT") |

Loy doceoxrantsaon — alime chape cace™ AND.
T

AY
oo acStT T pTtron voTromc—sShapt—oaSagt—)—7 o

((C"AIC_MACHINING_FEATURE. " +

"SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |

(sdr.relating_shape_aspect.description = “volume shape®) )) = 1))

= 1) )) = 0);

WR1: The removal volume shall have an implicit representation that contains exactly

rep

WR
of

reldtionship with a description of 'volume shape usage' and'a relating_shape_aspect with a descrip

of '

Infg

resentation_item in its set of items.

shape volume occurrence' that is the related_shape aspect in exactly one shape_defini
olume shape'.

rmal propositions:

IP1
rem

1P2

4.2

Ar

EXH

The location of the removal_volume shall be defined at the bottom and approximate center of
pval_volume.

The Z direction of the removal_volume shall be in the direction of volume removal.

45 replicate_feature

PRESS speeification:

*)
ENT

2: The removal_volume shall be the basis shape for exactly one shape_aspect with a descrip'E'

one

on

g_-
ion

the

eplicate_feature js a-type of shape_aspect that is either a feature_definition or another replicate_-
featjure for the purpose’of multiple representations.

ITY ‘replicate_feature

SHIPERTVDE A ZNANENT ¢

S

SR oL
EA AN LAVLEN B B = v | CUNECT AL

feature_pattern))
UBTYPE OF (feature_definition);

WHERE

©IS

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION")
| (NOT (SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION") | ((
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"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS®") IN TYPEOF(pdr.
used_representation)) )) = 1)) )) = 0);

WR2: (SIZEOF(QUERY ( fcr <* QUERY ( sar <*
USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.*
+ "RELATING_SHAPE_ASPECT") |
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_ RELATIONSHIP*®
IN TYPEOF(sar)) ) |
SHEZESFHAHEMACHINNGFEATURE-RERHHCATEFEATIRE"
"AIC_MACHINING_FEATURE. INSTANCED FEATURE"] *
TYPEOF(fcr. related_shape_aspect)) >= 1) AND
(fcr.name = "pattern basis®)) )) = 1);
WR3: ((SIZEOF(QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP_*®
+ "RELATING_SHAPE_ASPECT") |
(NOT
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar))) )) +
SIZEOF(QUERY ( sar <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.*®
+ "RELATED_SHAPE_ASPECT®) |
(NOT
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT,) RELATIONSHIP*®
IN TYPEOF(sar))) ))) = 0);
END ENTITY; -- replicate_ feature

(*

Formal proposition:

WR1: The replicate feature shall have~an implicit representation that contains exactly

repfesentation_item in its set of items.

WR2: The replicate_feature shall_be the relating_shape_aspect in exactly one shape_aspe
reldtionship that is of type feature _component_relationship with a name of 'pattern basis' an

reldted_shape_aspect that is either of type replicate_feature or instanced_feature.

WR3: A replicate_feature shall be referenced by shape_aspect_relationships only if they are of

featiure_component_relationship or shape_defining_relationship.

4.2.46 revolved profile

one

A revolved—profile is a type of feature_definition that is the representation of a volume that is remqved

from the base shape. The volume of removal is defined by either sweeping a linear_profile about an a

KXis.

NOTE A Revolved_feature 15 defined im 1SO 10303-22472006, 4.2.207, General_Tevolution
10303-224:2006, 4.2.100, Groove is defined in ISO 10303-224:2006, 4.2.106, Revolved_flat is defined in I1SO

10303-224:2006, 4.2.208, or a Revolved_round

requirement for revolved_profile .

122
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EXPRESS specification:

*

ENTITY revolved_profile
SUBTYPE OF (feature_definition);

WHERE

WR1:

WR2:

(SELF\characterized object.description IN
["groove*,*flat", "round”, "open profile™]);
(SIZEOF(QUERY ( pd <* USEDIN(SELF,

WR3:

WR4 :

WR5:

ATC_MACHINTNG _FEATURE - PROPERTY_DEFINTTION-DEFINTTION™)
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. " +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(impl_rep.used_representation.items) = 2))-))
=0)) )) = 0);

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFANFTION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr¢<* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINKITION™) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)).)r |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE-REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE . LENGTHOMEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "radius®)))) = 1)) ))

=0)) )) = 0);

SIZEOF(QUERY (pdr <* getiproperty definition_representations (SELF)
( "AIC_MACHINING_FEATURE.DIRECTION_SHAPE REPRESENTATION"

IN TYPEOF ( pdr.used-representation ) ) AND

( pdr.used_representation.name ="removal direction™))) =1;
((NOT (SELF\characterized object.description = "open profile™)) OR
(SI1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOK(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_.MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") |
((sadlocc.description = "outer edge shape occurrence®) AND
(S1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
SA1C_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT®) |

WR6:

((sar.description = "profile usage®™) A

" ALC MACLIENIENA FEATIINDE CLIADE N AN RN LA C Y
\\ ATC_NACUITENTINGT_ TLATUNL - JTNANL_ UL TINTINO__INLLA NOTT }

IN TYPEOF(sar))) ) |

(("AIC_MACHINING_FEATURE.OPEN PATH_PROFILE*"

IN TYPEOF(sdr.relating_shape aspect)) AND
(sdr.relating_shape_aspect.description = "outer edge shape™)) ))
= 1)) )) =1)))) = 0));
(NOT (SELF\characterized object._description = "flat")) OR
(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®")]

P =
W)
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("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |

(( sa_occ.description = "flat edge shape occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "“profile usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

N TVDEAC o NN N\ ]

oo oat ) )7

7 1
(("AIC_MACHINING_FEATURE.LINEAR_PROFILE*
IN TYPEOF(sdr.relating shape aspect)) AND
(sdr.relating_shape_aspect.description = "flat edge shape®)) ))
= 1)) )) =1)))) =0);

WR7: ((NOT (SELF\characterized_object.description = "round")) OR
(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION™)|
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <*-.USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) j}
((sa_occ.description = "rounded edge shape occurrence®) AND
(S1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "profile usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING RELATIONSHIP®)

IN TYPEOF(sar))) ) |

(("AIC_MACHINING_FEATURE.PARTIAL .CFRCULAR_PROFILE*"

IN TYPEOF(sdr.relating_shape aspect)) AND
(sdr.relating_shape_aspect.description = "rounded edge shape®)) ))

= 1)) )) = 1)) )) = 0));

WR8: ((NOT (SELF\characterizedxobject.description = "groove®)) OR
(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATUREXPROPERTY_DEFINITION.DEFINITION") |
("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*

IN TYPEOF(pd)) ) K (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "sweep occurrence®) AND
(SI1ZEOF(QUERY, .( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING FEATURE.SHAPE_ASPECT RELATIONSHIP.® +
"RELATED_SHAPE_ASPECT") |
((sar.description = "profile usage™) AND
(("AIC=MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)
IN-TWYPEOF(sar))) ) |
CCAZEOF(["AIC_MACHINING_FEATURE.SQUARE_U_PROFILE",
"AIC_MACHINING_FEATURE.PARTIAL_CIRCULAR_PROFILE",
"AIC_MACHINING_FEATURE.ROUNDED_U_PROFILE",
"AIC_MACHINING FEATURE VEE PROFILE"
"AIC_MACHINING_FEATURE.TEE_PROFILE",
"AIC_MACHINING_FEATURE.OPEN_ PATH PROFILE"] *
TYPEOF(sdr.relating_shape_aspect)) = 1) AND
(sdr.relating_shape_aspect.description = "sweep”)) )) = 1)) ))

= 1)) )) = 0));
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WR9: SIZEOF(QUERY(pdr <* get property _definition_representations (SELF) |
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION*®
IN TYPEOF ( pdr.used_representation ) ) AND
( pdr.used_representation.name ="maximum feature limit"))) >=0;
END_ENTITY; -- revolved_profile

(*

Formal propositions:

WR1: The revolved_profile shall have a description of 'groove’, ‘tlat’, ‘'round’, or ‘open profile’'.

(E)

WR2: The revolved_profile shall have an implicit representation that contains exagetly [two

repfesentation_item in its set of items.

WH3: The revolved_profile shall contain exactly one representation_item in its set’of items which
megsure_representation_item and length_measure_with_unit with a name of 'radius'.

isa

WR4: The revolved_profile shall have exactly one direction_shape_repfesentation with a namg of

removal direction'.

WAR5: If the revolved_profile has a description of ‘open profile’, the revolved_profile shall be the Rasis

shape for exactly one shape_aspect with a description of 'guter ‘edge shape occurrence' that is

the

reldted_shape_aspect in exactly one shape_defining_relationship with a description of 'profile udage'
and|a relating_shape_aspect that references an open_path)profile with a description of 'outer gdge

shape'.

WRG6: If the revolved_profile has a description oftflat', the revolved_profile shall be the basis shape
for pxactly one shape_aspect with a description-of 'flat edge occurrence' that is the related_shape_-

aspect in exactly one shape_defining_relationship with a description of 'profile usage' and a relatin
shape_aspect that references a linear_profile with a description of ‘flat edge shape'.

g_-

WARY7: If the revolved_profile has a description of 'round’, the revolved_profile shall be the basis shape
for gxactly one shape_aspect withva description of 'rounded edge shape occurrence' that is the relatg¢d_-

shape_aspect in exactly one shape_defining_relationship with a description of 'profile usage' an

shape'.

reliting_shape_aspect that references an partial_circular_profile with a description of ‘rounded ¢dge

da

WR8: If the revolved_profile has a description of 'groove’, the revolved_profile shall be the Qasis

shape for exactlyloné shape_aspect with a description of 'sweep occurrence' that is the related_shap
aspect in exaetly one shape_defining_relationship with a description of 'profile usage' and a relatin

e_-
g__

shape_aspect that references a square_u_profile, partial_circular_profile, rounded_u_profile, vge -

profile,teg-profile, or open_path_profile with a description of 'sweep'.

WRS g Tevolved_profi
'maximum feature limit'.

Ne
C

of
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rmal proposition:

IP1: If the orientation of the revolved_profile causes the feature to be self intersecting, the intersecting
edges shall be trimmed at the axis of revolution.

IP2: If the description of the revolved_profile is ‘open profile’, then the placement of the open_path_-
profile that defines the shape of the revolved_profile shall be with the origin, x direction, and y direction
equal to that of the revolved_profile.

IP3
squ
pat
fron

tee_
ond

IP4

defipes the shape of the revolved_profile shall be placed a specified distance away from the origin of

rev
rev

of the revolved_profile.

IP5

NOWF - The orientation of the linear_profile, square_u_profile, partial_circular_profile, rounded™u’profile, vee_pr

hre_u_profile, partial_circular_profile, rounded_u_profile, vee_profile, tee_profile,-6ryop4
n_profile that defines the shape of the revolved_profile shall be placed a specified distance a
N the origin of the revolved_profile along the X direction.

rofile, or open_path_profile is independent of the origin of the revolved_profile. The revelved_profile may be de
fferent faces of a part dependent upon the orientation of the profile.

If the description of the revolved_profile is 'flat', then the placement of the linear_profile
plved_profile along the X direction. The Y direction of the linear_profile shall be equal to that of

blved_profile. The X direction and Z direction of the linear:profile shall be independent from

If the description of the revolved_profile is 'round’, then the placement of the partial_circul

ori
sha
par

4.2

Ar
top

NOT

EXH

prcz{ile that defines the shape of the revolved_profile'shall be placed a specified distance away fronj
[

in of the revolved_profile along the X direction: The Z direction of the partial_circular_pr
| be equal to the Y direction of the revolved profile. The X direction and Y direction of

Lial_circular_profile shall be independentcfrom that of the revolved_profile.
47 rib_top
b_top is a type of feature_definition that is the representation of a volume that is removed from

pf a shape. The floor of the.rib_top is represented by a rib_top_floor.
'E A Rib_top is defined.in/1SO 10303-224:2006, 4.2.210 and defines the requirement for rib_top .

PRESS specification:

*)
ENT

ITY rab.top

126

SUBTYPE OF (feature_definition);

If the description of the revolved_profile is 'groove’, then the placement of the Iinear_pr(inIe,

ln -
way

bfile,
fined

that
the
the
that

Ar_-
the
file
the

the

HERE

*x *x LE
=T

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
*AIC_MACHINING_FEATURE.PRODUCT_ DEFINITION_SHAPE"

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |
(sa_occ.description = "rib top condition occurrence®) AND
(SIZEOF (QUERY (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
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(sar.description = "rib top usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF (sar))) |
(("AIC_MACHINING_FEATURE.RIB_TOP_FLOOR*®
IN TYPEOF (sdr.relating_shape_aspect)) AND
("AIC_MACHINING_FEATURE.RIB_TOP*
IN TYPEOF (sdr.related_shape aspect.of shape.definition)) )
)) = 1)) =1))) =0;

WR2: SIZEOF (QUERY (pd <* USEDIN (SELF,

"ALC _MACLIININC CEATILIDE DDADEDTYN NECINEITIAON NDCCENETEAONY
=4 = L =iy BN auEn B4l

END
(*

Formal propositions:

1
AHCMACHHHHING—EATFIRE-PROPERTY—DEFHNHHON-DEFHN —
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.DIRECTION_SHAPE_REPRESENTATION*®
IN TYPEOF (pdr.used_representation))AND
(pdr.used_representation.name = "removal direction®))) =+1))) = 1;
WR3: SIZEOF(QUERY(pdr <* get property_definition_representat¥ons (SELF)
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATIONZ
IN TYPEOF ( pdr.used_representation ) ) AND
( pdr.used_representation.name ="maximum feature \Mmit"))) >=0;
| ENTITY; -— rib_top

WHR
con
with

WR
dire

WHR
feat

4.2

Ar

featjure_definition.

NOT

EXH

1: The rib_top shall be the basis shape for exactly oneshape_aspect with a description of 'rily
ition occurrence' that is the related_shape_aspect incexactly one feature_component_relation
a description of 'rib top usage' and a relating_shape_aspect that references a rib_top_floor.

2: The rib_top shall have exactly one direction_shape_representation with a name of 'rem
ction'.

3: The rib_top shall have at most ene planar_shape_representation with a name of ‘maxin
Ure limit'.

48 rib_top floor

b_top_floor is a type)of shape_aspect that is the representation of the floor condition for a rib |

'E A Rib_top-is:defined in 1SO 10303-224:2006, 4.2.211 and defines the requirement for rib_top .

PRESS. specification:

top
hip

bval

hum

top

*

ENTITY rib_top_ Ffloor
SUBTYPE OF (shape_aspect);

WHERE

WR1: “AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION® IN
TYPEOF (SELF.of_shape.definition);

WR2: SELF.description IN ["planar®, “complex®];

WR3: SIZEOF (QUERY (fcr <* QUERY (sar <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATING_SHAPE_ASPECT®) |
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(sar.description = "rib top usage®) AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF (sar))) |
((fcr.related_shape_aspect.description =

"rib top condition occurrence®)

AND

("AIC_MACHINING_FEATURE.RIB_TOP" IN TYPEOF
(fcr.related_shape_aspect.of_shape.definition)) AND
("AIC_MACHINING_FEATURE.RIB_TOP_FLOOR"™ IN TYPEOF

Lfer vrolatina chano ascnoct ) )
CrCr—TrCiooimyg—SrapCasSpPpeTT))—)

)) >=1;

WR4: (NOT (SELF.description = "complex®)) OR

(SI1ZEOF (QUERY (pd <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |

NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,

"AIC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |

("AIC_MACHINING_FEATURE.FACE_SHAPE_REPRESENTATION*®

IN TYPEOF (pdr.used_representation))AND

(pdr.used_representation.name = "rib top face")))-= 1))) = 0);

WR5: (NOT (SELF.description = "planar®)) OR

(SI1ZEOF (QUERY (pd <* USEDIN (SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITIONSDEFINITION®) |

NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,

"AIC_MACHINING_FEATURE." +

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |

("AIC_MACHINING_FEATURE.PLANAR_SHAPE "REPRESENTATION"

IN TYPEOF (pdr.used_representation))AND

(pdr.used_representation.name =\"rib top face"))) = 1))) = 0);

WR6: (NOT (SELF.description = "plamar®)) OR

(S1ZEOF (QUERY (pds <* QUERY-\(pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PRQRERTY_DEFINITION.DEFINITION®) |
"AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*®

IN TYPEOF (pd)) |

NOT (SIZEOF (QUERY (sa_occ <* USEDIN (pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |

(sa_occ.description = "boundary occurrence™) AND

(SIZEOF (QUERY" (sdr <* QUERY (sar <* USEDIN (sa_occ,
"AIC_MACHINMING FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_ SHAPE_ASPECT") |

(sar.description = "profile usage®) AND

("AIC_NACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF (sar))) |

(SAZEOF (["AIC_MACHINING_FEATURE.CIRCULAR_CLOSED PROFILE",
“AKC_MACHINING_FEATURE.NGON_CLOSED PROFILE",
“AIC_MACHINING_FEATURE.RECTANGULAR_CLOSED_PROFILE",
"AIC_MACHINING_FEATURE.CLOSED_PATH_PROFILE"] *

TYPEQE (sdr _relating shape aspect)) = 1) AND

(sdr.relating_shape_aspect.description = "rib top floor boundary®)))

= 1)) = 1)) =0);

END_ENTITY; -- rib_top floor

(*
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Formal propositions:

WR1: The rib_top_floor shall be an aspect of the shape of a feature_component_definition.
WR2: The description of the rib_top_floor shall be either 'planar’ or ‘complex'.
WR3: The rib_top_floor shall be the relating_shape_aspect in at least one feature_component_-

relationship with a description of 'rib top usage' in which the related_shape_aspect is an aspect of the
shan T R eI

WR4: If the description of the rib_top_floor is ‘complex’, the rib_top_floor shall have gxactly|one
facq_shape_representation with name of 'rib top face'.

WR5: If the description of the rib_top_floor is 'planar’, the rib_top_floor shall, have exactly [one
plapar_shape_representation with name of 'rib top face'.

WRG6: If the rib_top has a description of ‘planar', the boss shall be the basis shape for exactly |one
shape_aspect with a description of 'boundary occurrence' that is the related_shape_aspect in exgctly
one| feature_component_relationship with a description of 'profilecusage’ in which the relatipg_-
shape_aspect is either a circular_closed_profile, rectangular_closed_profile, ngon_closed_profilg, or
closed_path_profile.

Infdrmal propositions:

IP1} The location of the rib_top_floor shall be at the agproximate center of the mating rib_top featuye.

IP2} The rib_top_floor shall be defined with the ¥olume removal in Z direction of the rib_top featur

@

4.2.49 round_hole

A rpund_hole is a type of feature_definition that is the representation of a circular enclosed volume|this
is rgmoved from the base shape. The bottom of the round_hole is represented by a hole_bottom.

NOTE A round_hole may havé a change in diameter which is represented by a taper. Round_hole is defingd in
1SO|10303-224:2006, 4.2.212 and defines the requirement for round_hole .

EXPRESS specification:

*)

ENTIITY round hole

JUBTYPE OF (feature_definition);

WHERE

WR1: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"ATC_MACHINTING_FEATURE.PROPERTY_DEFINTTTON.DEFINTTTON™)]
("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*
IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "diameter occurrence®) AND
(SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |
((sar.description = "profile usage™) AND
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(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)
IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.CIRCULAR_CLOSED_ PROFILE"

IN TYPEOF(sdr.relating_shape aspect)) AND

(sdr.name = “diameter®)) )) = 1)) )) = 1)) )) = 0);

WR2: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,

"ALC _MACLILNELINC I:I:I\'I'IIDE SLIADD ACDEAT A CLIADE =N 1
ALASANUUS\IRE AR RA A=) O TORETOT T & wWor ot -or oty = |

((sa_occ. descrlptlon = "hole depth occurrence®) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "path feature component usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)
IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.PATH_FEATURE_COMPONENT*

IN TYPEOF(sdr.relating_shape aspect)) AND

(sdr.name = “hole depth") AND
(sdr.relating_shape_aspect.description = "lipear®)) )) = 1)) ))
= 1)) )) = 0);

WR3: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERYy“( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT .OF _SHAPE®") |
((sa_occ.description = "bottom condition occurrence®) AND
(SIZEOF(QUERY ( fcr <* QUERY (.sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE (ASPECT RELATIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "hole'bottom usage®) AND
(("AIC_MACHINING_FEATURE-.FEATURE_COMPONENT_RELATIONSHIP™)
IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.HOLE_BOTTOM*®

IN TYPEOF(Ffcr.relating shape aspect)) AND
("AIC_MACHINING.FEATURE .ROUND_HOLE*"

IN TYPEOF(fcr-.related_shape_aspect.of_shape.definition)))
D)) = 1)) )I))>r=1)) ) = 0);

WR4: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC{MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE"
IN_TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
“AIC MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "change in diameter occurrence®) AND
(SI1ZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"REIL ATED SHAPE ASPECT") |
((sar. descrlptlon = taper usage®) AND
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP™)
IN TYPEOF(sar))) ) |
(("AIC_MACHINING_FEATURE.TAPER*®
IN TYPEOF(fcr.relating_shape aspect)) AND
("AIC_MACHINING_FEATURE.ROUND_HOLE*®
IN TYPEOF(Ffcr.related_shape_aspect.of _shape.definition)) )

)) = 1)) ) <=1)))) =0);
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WR5: SIZEOF(QUERY(pdr <* get property _definition_representations (SELF) |
( "AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF ( pdr.used_representation ) ) )) =1;
END_ENTITY; -- round_hole

(*

Formal propositions:

WR1: The round hole shall be the basis shape for exactly one shape aspect with a description of
'diameter occurrence' that is the related_shape_aspect in exactly one shape_defining_relationship. yith
a description of 'profile usage' and a name of 'diameter' and a relating_shape_aspect that js a
cirgular_closed_profile.

WR2: The round_hole shall be the basis shape for exactly one shape_aspect with a deScription of hole
depth occurrence' that is the related_shape_aspect in exactly one shape_defining-relationship with a
des¢ription of 'path feature component usage' and a name of 'hole depth' in which’the relating_shape_-
aspect is a path_feature_component with a description of 'linear'.

NOT|E - The specification of the hole depth places a limitation on the depth of the round“hole so that it will not interfere|with
other features of the part that are nearby.

WR3: The round_hole shall be the basis shape for exactly oneyshape_aspect with a descriptiop of
'botfom condition occurrence' that is the related_shape_aspeet in exactly one feature_componept_-
relgtionship with a description of ‘hole bottom usage' and the relating_shape_aspect is a hole_bottgm.

WR4: The round_hole shall be the basis shape for:at-most one shape_aspect with a descriptiop of
‘change in diameter occurrence' that is the related_shape aspect in exactly one feature_component_-
reldtionship with a description of 'taper usage' andthe relating_shape_aspect is a taper.
WH5: The round_hole shall contain exactly~one implicit representation.

Infdrmal propositions:

IP1} The location of the roundhale shall be defined at either the bottom or the top center of the hole
IP2} The Z direction of the round_hole shall be in the direction of volume removal.

IP3} The origin, X-difection, Y direction of the circular_closed_profile shall be equal to that of the
roupd_hole.

IP4} The origin, X direction, Y direction of the path_feature_component shall be equal to that of| the
roupd_hole:

4,2-56—~rounded—end

A rounded_end is a type of feature_definition that is the representation of a volume that is removed
from the base shape. The removal shall be represented by partial_circular_profile swept along about a
linear path represented by a path_feature_component.

NOTE A Rounded_end is defined in ISO 10303-224:2006, 4.2.213 and defines the requirement for rounded_end .
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EXPRESS specification:

*

ENTITY rounded_end
SUBTYPE OF (feature_definition);
WHERE
WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
ATC_MACHINTNG _FEATORE. "+
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) ))
=0)) )) = 0);

WR2: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONY) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE?,

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa occ_ &*-USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") 1}
((sa_occ.description = "partial circular boundary occurrence®) AND
(SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEbBM\(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATHIONSHIP." +
"RELATED_SHAPE_ASPECT") |

((sar.description = "profile usage")«AND
(("AIC_MACHINING_FEATURE.SHAPE_DEF ENING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |

(("AIC_MACHINING_FEATURE.PARTIAL, CIRCULAR_PROFILE*"

IN TYPEOF(sdr.relating_shape:aspect)) ) )) = 1)) )) = 1)) )) = 0);

WR3: (SIZEOF(QUERY ( pds <* QUERY™( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE-PRODUCT_DEFINITION_SHAPE"
IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
((sa_occ.description = "course of travel occurrence®) AND
(SI1ZEOF(QUERY ((sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
"RELATED_SHAPE ASPECT") |
((sar.desgription = "path feature component usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)
IN TYREOF(sar))) ) |
(("AIC_MACHINING_FEATURE.PATH_FEATURE_COMPONENT"
IN"TYPEOF(sdr.relating_shape aspect)) AND
¢sdr._relating_shape_aspect.description = "linear®)) )) = 1)) ))
= 1)) )) = 0);

WR4 - SIZEOF(QUERY(pdr <* get property_definition_rep

£ "ALlC MACLIBNIBANIA FEATIINDE DI ANMARD CLIADE DEDDCCEATA
ATC_ _NACUITEINTINGT_  TLATUNL T LEANAIN__ OTNANL NPT INLCOLINTA

IN TYPEOF ( pdr.used_representation ) ) AND

( pdr.used_representation.name ="maximum feature limit"))) >=0;
END_ENTITY; -- rounded_end
(*

entations (SELF) ||

es
el |
L |

P -
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Formal propositions:

WR1: The rounded_end shall have an implicit representation that contains exactly
representation_item in its set of items.

one

WR2: The rounded_end shall be the basis shape for exactly one shape_aspect with a description of
‘partial circular boundary occurrence' that is the related_shape_aspect in exactly one shape_defining_-
relationship with a description of 'profile usage' in which the relating_shape_aspect references a

il At ilor e ofil
par IQI_\.:IIMUIQI _'JI UTITIC.

WR3: The rounded_end shall be the basis shape for exactly one shape_aspect with a desckiptio
‘course of travel occurrence' that is the related_shape_aspect in exactly one shape defining_-

rel
refe

WR
'ma

Infg

tionship with a description of 'path feature component usage' and a relating_shape” aspect
Fences a path_feature_component with a description of 'linear'.

4. The rounded_end shall have at most one planar_shape_representation with a namg
imum feature limit'.

rmal propositions:

IP1
rou

1P2
rou

4.2

A
stra
mid
mid

NO7
u_p

EXH

The origin, X direction, Y direction of the partial_circularsprofile shall be equal to that of
nded_end.

The origin, X direction, Y direction of the path_feature_component shall be equal to that of
nded_end.

51 rounded_u_profile

ounded_u_profile is a type of shapeiaspect that is the representation of an arc with conne
ght lines at each end, with a location and a position. The rounded_u_profile is located at
point of the arc and positioned inJthe X-Y plane with the X direction tangent to the arc at
point, and the Y direction orthagonal in the direction of volume removal.

[E A Rounded u_profile is@efined in ISO 10303-224:2006, 4.2.214 and defines the requirement for round
rofile .

PRESS specification:

*)
ENT
S

ITY rodnded u profile
UBTYPE OF (shape_aspect);
WHERE

n of

that

of

the

the

cted
the
the

WR1: ("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION*®

TN TYPEOF(SELF.oT_shape.definition)),
WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used representation)) )) = 1)) )) = 0);
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WR3: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |
(NOT (SI1ZEOF (impl_rep.used_representation.items) >= 1)

ANMND. ICI7I:f\I: Lrxnmnl o cod yroanyracontatson s o) =222\
TN A K==\ "4 P T _ T CpP - oSCU T PTrcotTItoaTrormT—reCioy) =)

0))) = 0;
WR4 : SIZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SIZEOF( QUERY( pdr <* USEDIN( pd, "AIC_MACHINING_FEATURE." ~+
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE. "+
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF(pdr.used_representation)) AND
(SI1ZEOF( QUERY( srwp_1 <* pdr.used_representation-.items |
(srwp_i.name = "orientation®) OR
(srwp_i.name = “"depth") ))
= SIZEOF(pdr.used_representation.items)) )) =1 )) =
WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITIONZDEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY. ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION, DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((S1ZEOF(L
"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURESEENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND\(it.name = "width"))))= 1))))= 0))))= 0);
WR6: SI1ZEOF (QUERY (pdt<*™ USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINMNG FEATURE." +
"PROPERTY MEFINITION _REPRESENTATION.DEFINITION®™) |
("AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION®
IN TYPEOF (pdr.used_representation))AND
(pdriused_representation.name = "profile limit"))) <= 1))) = 0;
WR7: SLZEOF (QUERY (pd <* USEDIN (SELF,
“AKC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY DEFINITION REPRESENTATION DEFINITION") |
"AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
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"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *
TYPEOF (it)) = 2) AND
(it.name = "depth™))) <= 1))) = 0))) = 0;
END_ENTITY; -- rounded_u_profile
(*

Formal propositions:

WR1: The rounded u profile shall be an aspect of the shape of a feature component definition.

WR2: The rounded_u_profile shall have exactly one implicit representation defined by a relationship to
a shape_representation_with_parameters.

WR3: The shape_representation_with_parameters that represents the roundedvu”profile ghall
confain at least one and at most two representation_items in its set of items.

WHR4: Exactly one representation_item used for the implicit representation~of’a rounded_u_pr¢file
shalll be of type placement with a name of ‘orientation’ and ‘depth’.

WH5: Exactly one representation_item used for the implicit representation of a rounded_u_prgfile
shalll be of type measure_representation_item and length_measuré- with_unit with a name of 'width'.

WRG6: The rounded_u_profile shall have at most one planar “shape_representation with a namg of
‘profile limit'.

WRY7: Exactly one representation_item used for theximplicit representation of a rounded_u_profile
shalll be of type measure_representation_item and:length_measure_with_unit with a name of 'depth’.

Infdrmal propositions:

IP1} The location of the rounded_u_profile shall be at the midpoint of the arc.

IP2} The rounded_u_profile shall\bé defined with the X direction tangent to the arc at the midpoint,|and
the | direction orthogonal in thie direction of the open end of the profile.

IP3} The depth of the rounded_u_profile shall be defined at the midpoint of the arc and along the Y
direction in the direction of the open end of the profile.

4.252 shape<defining_relationship

A shape_defining_relationship is a kind of shape_aspect_relationship in which the related_shape_-
aspect-takes a part in the definition of the shape of the relating_shape_aspect.

EXAMPLE A Chamfer may have the implicit chamfer offset amount defined with a feature_component_relationship and the
explicit geometry for the chamfer defined with a shape_defining_relationship.
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EXPRESS specification:

*

ENTITY shape_defining_relationship

S
END

(*
4.

UBTYPE OF (shape_aspect_relationship);

 ENTITY;

53 shape representation with parameters

As
pro
parg

nape_representation_with_parameters is a kind of shape_representation in which the shape
duct_definition or shape_aspect is defined implicitly using measurements and. descrif
meters.

EXAMPLE The shape of a box may be specified by a shape_representation_with_parameters by giving' measurements f

heig

EXH

t, length, and width.

PRESS specification:

*)
ENT
S

END
(*

For

WHR
of ty

4.2

As
fron

NO7

ITY shape_representation_with_parameters

UBTYPE OF (shape_representation);

WHERE

WR1: (SIZEOF(QUERY ( it <* SELF.items |
(NOT (SI1ZEOF(L
"AIC_MACHINING_FEATURE.PLACEMENT®,
"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.DESCRIPTIVE REPRESENTATION_ITEM"] *
TYPEOF(it)) = 1)) )) = 0);

| ENTITY; -- shape_representation, with_parameters

al proposition:

1: The elements that specify;the parameters for a shape_representation_with_parameters sha
pe placement, measure(representation_item, or descriptive_representation_item.

.54 spherical..cap

bherical_capiis-a type of feature_definition that is the representation of a volume that is extru
N the base-shape. The volume shall be spherical of a defined radius.

[E A Spherical_cap is defined in 1SO 10303-224:2006, 4.2.228 and defines the requirement for spherical_c

of a
tive

br its

| be

Hing

hp .

EXPRESS spetification:

*

ENTITY spherical_cap
SUBTYPE OF (feature_definition);

136

WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
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(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 3)) ))
=0)) )) = 0);

WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,

"ALC _MACLIENEINC I:I:I\'I'IIDE DRADCD T\ I‘\EEIM

END
(*

For

WR
rep

WR
be d

ALANIUAIRE RAR R A/ Iy T O - orrcr 1o iy

l'l'lf\

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY (
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representationJitems |
((S1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"} \*

TYPEOF(it)) = 2) AND (it.name = "radius®)) )).=1))))

=0)) )) = 0);
WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITIONZDEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY. ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION, DEFINITION®™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURESPLANE_ANGLE_ MEASURE_WITH_UNIT®"] *
TYPEOF(it)) = 2) AND“¢Cit.name = "internal angle®)))) = 1)) ))
=0)) D)) =0);
| ENTITY; -- sphericad~¢cap

al propositions:

1: The spherical_cap shall have an implicit representation that contains exactly t
resentationtitem in its set of items.

2: Exdctly one representation_item used for the implicit representation of the spherical_cap s
f type 'measure_representation_item and length_measure_with_unit with a name of ‘radius'.

ree

hall

WR3: Exactly one representation_item used for the implicit representation of the spherical_cap shall
be of type measure_representation_item and plane_angle_measure_with_unit with a name of
"internal angle'.
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Informal propositions:

IP1: The orientation of the spherical_cap shall be with the Z-axis away from material.

IP2: The X-axis shall define the start of the spherical_cap and the internal angle is measured from the
X-axis.

IP3: The location of the spherical_cap shall be at a position on the base of the feature where it mates

with-thepatt:

IP4} The Z direction of the spherical_cap shall be in the direction of away from the part.

4.2.55 square_u_profile

A square_u_profile is a type of shape_aspect that is the representation of three connected straight i
a logation and a position. The square_u_profile is located at the midpoint of the‘base line and positig
in the X-Y plane with the base line on the X direction and the Y direction orthogonal in the directio
volyme removal.

NO

proIIe.
EXPRESS specification:

TE A Square_U_profile is defined in ISO 10303-224:2006, 4.2.231 and defines the requirement for square| |

*

ENTIITY square_u_profile

UBTYPE OF (shape_aspect);
HERE

WR1: “AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION"
IN TYPEOF (SELF.of_shapé.definition);

WR2: SIZEOF (QUERY (pd <*-USEDIN (SELF,

"AIC_MACHINING_FEATURE .PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY «pdr <* USEDIN (pd,
"AIC_MACHINING-FEATURE." +
"PROPERTY_DEFINATION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +

" SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEQF.(pdr.used_representation))) = 1))) = 0;

WR3: SIZEOF\(QUERY (pd <* USEDIN (SELF,
"AIG/MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT(SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
“AMC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

nes,
ned
n of

138

"SHAPE REPRESENTATION WITH PARAMETERS®

IN TYPEOF (pdr.used_representation)) |

(NOT (SIZEOF (impl_rep.used_representation.items) >= 4)
AND (SIZEOF (impl_rep.used_representation.items) <= 7))))
= 0))) = 0;

WR4: SIZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
SI1ZEOF( QUERY( pdr <* USEDIN( pd, “AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE. "+
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" SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF(pdr.used_representation)) AND

(SI1ZEOF( QUERY( srwp_i <* pdr.used_representation.items |
(srwp_i.name "orientation®) OR

(srwp_i.name *width®) OR

(srwp_i.name "first angle™) OR

(srwp_i.name "second angle®) OR

(srwp_i.name *first radius®) OR

(srwp_i.name "second radius®) OR

PN —Ramna "nraofile_ it "N _0OR
Corwpp_—_r-ramc PTroTrT TCc—rrmmrc )~ Ut

(srwp_i.name = "depth") ))
= SIZEOF(pdr.used_representation.items)) )) = 1)) =

WR5: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd$
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
("AIC_MACHINING_FEATURE.PLACEMENT®" IN TYPEOFy(it)) AND
(it.name = T"orientation®))) = 1))) = 0)))<=

WR6: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY,*(pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
"AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <%xlimpl_rep.used_representation.items |
(S1ZEOF

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH MEASURE WITH_UNIT"] *

TYPEOF (it)) = 2). AND

(it.name = “width™))) = 1))) = 0))) =

WR7: SIZEOF (QUERY™ (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF-(QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC{MACHINING_FEATURE." +
“SHAPE_REPRESENTATION_WITH_PARAMETERS*

LN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
(S1ZEOF

(J-ALC_MACHINING FEATURE MEASURE REPRESENTATION ITEM®

'AIC MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it)) = 2) AND

(it.name = "First radius™))) <= 1))) = 0))) = 0;

WR8: SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
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" SHAPE_REPRESENTATION_WITH_PARAMETERS*®
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SI1ZEOF
(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)) = 2) AND
(it.name = "second radius®))) <= 1))) = 0))) =
WR9: SIZEOF (QUERY (pd <* USEDIN (SELF,

"ALC _MACLIININC COATIIDE an\F)ED'I'V I‘\EEIMITI/\M F\I:Elt\ll'l'lf\l\l'\ I
LEAE )

TXRC_ WIS TRV EINO T /v T O o T o =T TONTOET v T roiN )

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
"AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.PLANE_ANGLE MEASURE WITH UNIT"] *
TYPEOF (it)) = 2) AND
(it.name = "First angle®))) = 1))) = 0))) =
WR10: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY. (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION .DEFINITION®™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE-PLANE_ANGLE MEASURE_WITH_UNIT®"] *
TYPEOF (it)) = 2) AND
(it.name = "second angle™))) = 1))) = 0))) =
WR11: SIZEOF (QUERY (pd' <* USEDIN (SELF,
"AIC_MACHINING,-FEATURE.PROPERTY_DEFINITION." +
"DEFINITION=)."|
NOT (SIZEOF-(QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
("ARC-MACHINING_FEATURE.PLANAR_SHAPE_ REPRESENTATION"
IN\TYPEOF (pdr.used_representation))AND
(pdr.used_representation.name = "profile limit"))) <= 1))) =

WR12: SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING FEATURE PROPERTY DEEINITION DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION _WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
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"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)) = 2) AND
(it.name = "depth®))) <= 1))) = 0))) = 0;

END_ENTITY; -- Square_U_profile

(*

Formal propositions:

WR1: The square u profile shall be an aspect of the shape of a feature component_definition.

WHR
sha

WHR
at lg

WR
set

2: The square_u_profile shall have exactly one implicit representation defined by a relationship
De_representation_with_parameters.

3: The shape_representation_with_parameters that represents the square_u_profile shall con
ast four and at most seven representation_items in its set of items.

4: The implicit representation of a square_u_profile shall contain only representation_-items i
pf items with a name of 'orientation’,'depth’,'width’, ‘first angle’, 'secand angle', ‘first radius’,

secpnd radius'.

WR5: Exactly one representation_item used for the implicit repreSentation of a square_u_profile s
be df type placement with a name of 'orientation’.

WHG6: Exactly one representation_item used for the implicit-representation of a square_u_profile §
be gf type measure_representation_item and length_measure_with_unit with a name of 'width'.
WR7: At most one representation_item used for the'implicit representation of a square_u_profile
be df type measure_representation_item and length_measure_with_unit with a name of 'first radi
WR8: At most one representation_item used for the implicit representation of a square_u_profile
be of type measure_representationitem and length_measure with_unit with a name of 'seg
radips'.

WH9: Exactly one representation_item used for the implicit representation of a square_u_profile §
be of type measure_representation_item and plane_angle_measure_with_unit with a name of
angle'.

WR10: Exactly ane-representation_item used for the implicit representation of a square_u_pr
shall be of type Mmeasure_representation_item and plane_angle_measure_with_unit with a nam
'secpnd angle”

WR11;<The square_u_profile shall have at most one planar_shape_representation with a nam
'pro"ile limit'.

toa
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WR12: At most one representation_item used for the implicit representation of a square_u_profile
shall be of type measure_representation_item and length_measure_with_unit with a name of 'depth'.
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rmal propositions:

IP1:

The location of the square_u_profile shall be defined at the midpoint of the base line.

IP2: The square_u_profile shall be defined in the X-Y plane with the base line in the X direction and
the Y direction orthogonal in the direction of the open end of the profile.

IP3: The depth of the square u_profile shall be defined at the midpoint of the base line and along the Y

afil

dire

4.2

NOT

EXH

Ha-tha-cl £ 4 £+
LIUII III uaic UIIC\.:I.IUII Ul LIIC UPCII CII\J Ul LIIC 'JIUIIIC

56 step

E A Step is defined in ISO 10303-224:2006, 4.2.232 and defines the requirement-for step .

PRESS specification:

*)
ENT
S

ITY step

UBTYPE OF (feature_definition);

WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELE.
"AIC_MACHINING_FEATURE.PROPERTY "DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep:<* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE.™ +
"SHAPE REPRESENTATION.WiTH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) ))
=0)) )) = 0);

WR2: (SIZEOF(QUERY.(Upds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING’ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE*

IN TYPEOECpd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sanoec.description = "course of travel occurrence®) AND
(S1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
“AIC_MACHINING_FEATURE.SHAPE_ASPECT RELATIONSHIP." +
“RELATED_SHAPE_ASPECT") |

((sar.description = "path feature component usage®) AND

((TAIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP™)

A step is a type of feature_definition that is the representation of a volume that is removedfrom the
shape. This removal shall be represented by sweeping a vee_profile along a path représénted by a pa
feature_component

pase
th -

142

TN TYPEOF(Sar))) ) 1
(("AIC_MACHINING_FEATURE.PATH_ FEATURE_COMPONENT*
IN TYPEOF(sdr.relating _shape aspect)) AND

(sdr.relating_shape_aspect.description = "linear®)) )) = 1)) ))

= 1)) )) = 0);

WR3: (SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE"

IN TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
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"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "removal boundary occurrence®) AND
(SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP." +
"RELATED_ SHAPE_ASPECT") |

((sar.description = "profile usage™) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP™)

IN TYPEOF(sar))) ) |

("AIC_MACHINING_FEATURE.VEE_PROFILE"

N TVDENCfady e latasina chaonna acnacst NN NN — A0 NN — I NN — NN -

WR4:

WR5:

END_ENTITY; -- step

(*

Formal proposition:

T oo ot - o crmg—SrapC—TasSpeetty))—)7) T T A i

SIZEOF(QUERY(pdr <* get property definition_representations (SELE)| |
( "AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION*®

IN TYPEOF ( pdr.used_representation ) ) AND

( pdr.used_representation.name ="maximum feature limit")))>=0;
SIZEOF(QUERY ( pds <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®)>]
(("AIC_MACHINING_FEATURE .PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pds)) AND (SIZEOF(QUERY ( csa <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
(("AIC_MACHINING_FEATURE.COMPOSITE_SHAPE_ASPECF*-AN
TYPEOF(csa)) AND

(csa.name="uncut volume®) AND

(SI1ZEOF(QUERY ( sar <* csa.component_relationships |
(("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®

IN TYPEOF(sar)) AND (SIZEOF([

*AIC_MACHINING_FEATURE.BOSS",
*AIC_MACHINING_FEATURE.PROTRUSIONY] * TYPEOF(sar.

related_shape_aspect)) = 1)) )).= 1)) )) <= 1)) )) = 1;

WR1: The step shall have an impligit répresentation that contains exactly one representation_item in

its set of items.

WR2: The step shall be the-basis shape for exactly one shape_aspect with a description of 'course of
travel occurrence' that is the related_shape_aspect in exactly one shape_defining_relationship with a
desg¢ription of 'path featuyre component usage' and a relating_shape_aspect that references a path_-

featiure_component Wwith a description of 'linear'.

WH3: The step-shall be the basis shape for exactly one shape_aspect with a description of 'rempval
boundary occurrence' that is the related_shape_aspect in exactly one shape_defining_relationship yvith

a dgscription of 'profile usage' and a relating_shape_aspect that references a vee_profile.

WR4:The step shall have at most one planar_shape representation with a name of ‘'maximum feature

limit'.

WR5: The step shall have the uncut volume defined by exactly one product_definition_shape that is
referenced by zero or more composite_shape _aspect with name of ‘uncut volume’ through the
of shape’ attribute that references a feature_component_relationship through the component_-
relationships attribute that references either a boss or a protrusion.
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Informal propositions:

IP1: The origin, X direction, Y direction of the vee_profile shall be equal to that of the step.

IP2: The origin, X direction, Y direction of the path_feature_component shall be equal to that of the
step.

4.2.57 slot

A si
sha

pro
repr|

NOT

EXH

['E A Slot is defined in 1SO 10303-224:2006, 4.2.224 and defines the requirement for slot

PRESS specification:

ot is a type of feature_definition that is the representation of a volume that is removed fromhe’base
e. This removal shall be represented by sweeping either a square_u_profile, partialccircular_-
file, round_u_profile, vee_profile, tee_profile, or an open_path_profile swept @long a path
esented by a path_feature_component. Each end of the slot shall be represented by:a stot_end.

*)
H

WHERE
WR1:

WR2:

NTITY slot
SUBTYPE OF (feature_definition);

SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERINITION.DEFINITION™)

| (NOT (SIZEOF(QUERY ( impl_rep &* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION") | ((
"AIC_MACHINING_FEATURE. " +

"SHAPE_REPRESENTATION_WILTH _PARAMETERS®") IN TYPEOF(pdr.
used_representation)) )| (NOT (SIZEOF(Cimpl_rep.
used_representation.datems) = 1)) )) = 0)) )) = 0;
SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION™)

I

"AIC_MACHINING FEATURE.PRODUCT _DEFINITION_SHAPE®" IN
TYPEOF(pd)). ) | (NOT (SIZEOF(QUERY ( sa occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®") | ((
sa_occ.ldescription = "swept shape occurrence®) AND (SIZEOF(
QUERY—(" sdr <* QUERY ( sar <* USEDIN(sa occ,
"ALC_MACHINING_FEATURE.SHAPE_ASPECT_ RELATIONSHIP."
+.SRELATED_SHAPE_ASPECT") | ((sar.description =

Tprofile usage™) AND (
*AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF(sar))) ) | (SIZEOF([
"AIC_MACHINING_FEATURE.SQUARE_U_PROFILE",

MAOCLIENIEAIA H—EATILINC AT E AL oLDALUL AD OO L]

144

WR3:

N Wa I PaN el W
ATC_VIAUTTINTNG_FEATURLC . FARTTIAL_UTRCVCULAR_ FRUFTLE -,

"AIC_MACHINING_FEATURE.ROUNDED U_PROFILE",
"AIC_MACHINING_FEATURE.VEE_PROFILE",
"AIC_MACHINING_FEATURE.TEE_PROFILE",
*AIC_MACHINING_FEATURE.OPEN_PATH_PROFILE"] *
TYPEOF(sdr.relating_shape_aspect)) = 1) )) = 1)) )) = 1)) ))
:0;

SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®)
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I C
"AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE® 1IN

TYPEOF(pd)) ) | (NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®") | ((
sa_occ.description = "course of travel occurrence®) AND (
SIZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa_occ,
“*AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP.*

+ "RELATED_SHAPE_ASPECT*®) | ((sar.description =

"path feature component usage®) AND ((sar.name =

* colkce—oF ftrave = _AND_
COTOTSC—oOT—traveT 7w

"AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*®

IN TYPEOF(sar)))) ) | (

"AIC_MACHINING_FEATURE .PATH_FEATURE_COMPONENT® IN
TYPEOF(sdr.relating_shape_aspect)) )) = 1)) )) = 1)) )) ~ |0;

WR4: SIZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITAON®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPES
IN TYPEOF(pd)) ) |
(NOT((SI1ZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPEY) |
((sa_occ.description = "end condition occurrence®) AND
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE. "+
"SHAPE_ASPECT_RELATIONSHIP_RELATED . SHAPE_ASPECT") |
(((sar.description = "slot end usage”) AND
(sar.name IN ["course of travel ,start”, "course of travel end"]))
AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_RELATIONSHIP*®
IN TYPEOF(sar))) ) |
((C"AIC_MACHINING_FEATURE=SLOT_END*®
IN TYPEOF(Ffcr.relatingxshape aspect)) AND
(fcr.relating_shape_aspect.description
IN ["open®,"radiused®, "flat", "woodruff"])) AND
("AIC_MACHINING_FEATURE.SLOT"

IN TYPEOF(Ffcr.related _shape aspect.of _shape.definition)))

)) = 1) )= 2)
OR

(SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
((sacc.description = "end condition occurrence®) AND
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa occ,

A€ MACHINING_FEATURE. "+
“SHAPE_ASPECT_RELATIONSHIP.RELATED_ SHAPE_ASPECT") |
(((sar.description = "slot end usage®) AND

(sar.name IN ["course of travel start","course of travel end"]))
AND

(" AIC_MACHINING FEATURE FEATURE COMPONENT RELATIQONSHIP®
IN TYPEOF(sar))) ) |

(((C"AIC_MACHINING_FEATURE.SLOT_END*®

IN TYPEOF(Ffcr.relating _shape aspect)) AND
(fcr.relating_shape_aspect.description IN ["loop®"])) AND
("AIC_MACHINING_FEATURE.SLOT*®

IN TYPEOF(fcr.related _shape_aspect.of _shape.definition)))

) =1)) ) =1))))) =0;
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WR5: (NOT (SI1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
("AIC_MACHINING_FEATURE.PRODUCT_DEFINITION_SHAPE*

IN TYPEOF(pd)) ) |

(NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE") |
((sa_occ.description = "end condition occurrence®) AND
(SIZEOF(QUERY ( fcr <* QUERY ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP. "+

"REOLATEND _CLIADE ACDCATe=N )

LAY = v g e = 7 ¥ =y g Ve gy =y oy |

! 1
(((sar.description = "slot end usage®) AND
(sar.name IN ["course of travel start®,"course of travel end"]P)
AND
("AIC_MACHINING_FEATURE.FEATURE_COMPONENT_ RELATIONSHIP*®
IN TYPEOF(sar))) ) |
(((C"AIC_MACHINING_FEATURE.SLOT_END*®
IN TYPEOF(Ffcr.relating shape aspect)) AND
(fcr.relating_shape_aspect.description IN ["loop™])) AND
("AIC_MACHINING_FEATURE.SLOT"
IN TYPEOF(Ffcr.related _shape_aspect.of _shape.definition)))

)) = 1)) D)) = 1)) ) =0)
OR

(S1ZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINHTAION_DEFINITION®)|
("AIC_MACHINING_FEATURE.PRODUCT_DERINITION_SHAPE*

IN TYPEOF(pd)) ) |

(NOT (SIZEOF(QUERY ( sa_occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF_SHAPE®) |
((sa_occ.description = "course of travel occurrence®) AND
(S1ZEOF(QUERY ( sdr <* QUERY ™ ( sar <* USEDIN(sa_occ,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP. "+
"RELATED_SHAPE_ASPECT")]

((sar.description = *path feature component usage®) AND
((sar.name = "course-of travel®) AND
("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP*

IN TYPEOF(sar)))) ) |
((C"AIC_MACHINING_FEATURE.PATH_FEATURE_COMPONENT*

IN TYPEOF(sdrirelating_shape_aspect)) AND
(sdr.relating_shape_aspect.description

IN ["caompltex”,"complete circular®]))

)) =A)) D) = 1)) ) = 0));

WR6: SIZEOF(QUERY ( pdr <* get_property definition_representations(
SELF) | ((
*AI1C_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION*®
IN TYPEOF(pdr.used representation)) AND (pdr.

used_representation.name = "maximum feature limit")) )) >= O;
BNDZENTITY; -- slot

(*
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Formal propositions:

WR1: The implicit representation of the slot shall contain exactly one representation_items in its set of
items.

WR2: The slot shall be the basis shape for exactly one shape_aspect with a description of ‘swept shape
occurance' that is the related_shape aspect in exactly one shape_defining_relationship with a
description ‘profile usage' and a relating_shape_aspect that references a square_u_profile, partial_-

H o orafil raoaded i e fil A arafil +. areafil —arnaen—aatb—xrafil
Clr IGI_PIUIIIC, IUUIIUCU_U_PI UTIIC, VUC_'JIUIIIC, LCU_PI uTIhie, Ul UPCII_PC{LI I_PIUIIIC.

WRS3: The slot shall be the basis shape for exactly one shape_aspect with a description of.‘course of
travel occurrence' that is the related_shape_aspect in exactly one shape_defining_relatienship with a
desgription of 'path feature component usage’, and a name of of ‘course of travel' and a relating_shape -
aspect that references a path_feature_component.

WR4: The slot shall be the basis shape for: either exactly two shape_aspects with-a description of [end
conglition occurrence' that are each the related_shape_aspect in exactly-one feature_component_-
reldtionship with a description of 'slot end usage' and a relating_shape caspect that references a slpt_-
end| if the slot_end has a description of ‘open’,'radiused’,'flat’,' woodruff“"OR exactly one shape_aspect
with a description of 'end condition occurrence' that are each the related_shape_aspect in exactly|one
feature_component_relationship with a description of 'slot end\tusage' and a relating_shape_aspect
that|{references a slot_end if the slot_end has a description of 'foop'".

WRS5: The slot shall be the basis shape for exactly one-Shape_aspects with a description of [end
conglition occurrence' that are each the related_shape-aspect in exactly one feature_component_-
relgtionship with a description of 'slot end usage' and a relating_shape_aspect that references a slpt_-
end| if the slot_end has a description of 'loop'...And the slot shall be the basis shape for exactly|one
shape_aspect with a description of 'course of travel occurrence' that is the related_shape_aspeqt in
exa¢tly one shape_defining_relationship with a description of 'path feature component usage', and a
nanme of of 'course of travel' and a relating_shape_aspect that references a path_feature_compoment
with a description of ‘complex’, or'‘complete circular'.

WR6: The slot shall have at moest.one planar_shape_representation with a name of 'maximum fegture
limift'.

Infdrmal propositions:

IP1} The location-of.the slot shall be defined at one end of the slot.

IP2} If the description of the path_feature_component relating to the slot is 'linear' or 'complex’, then
the Z diregtion of the slot shall be in the direction of slot end and the volume removal in the Y directign.

IP3L—lf _the dnqrripfinn of the pafh_fnnfurn_r‘nmpnnnnf mln'ring to the slot is 'circular' or n tial
circular', then the Z direction of the slot shall be the axis of revolution.

IP4: If the description of the path_feature_component relating to the slot is 'linear' or ‘complex’, then
the origin, X direction, Y direction of the square_u_profile, partial_circular_profile, rounded u_-
profile, vee_profile, tee_profile, or open_path_profile shall be equal to that of the slot.
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IP5: If the description of the path_feature_component relating to the slot is ‘circular' or 'partial
circular', then the origin, X direction, Y direction of the square_u_profile, partial_circular_profile,
rounded_u_profile, vee profile, tee_profile, or open_path_profile shall be in the X direction of the
slot at a distance equal to the radius of the path_feature_component away from the origin of the slot.

IP6: The origin, X direction, Y direction of the path_feature_component shall be equal to that of the
slot.

4.2r58stotemnd

A slot_end is a type of shape_aspect that is the representation of the end condition for a slotyfeatuye_-
definition.

NOTE A Slot_end_type is defined in 1SO 10303-224:2006, 4.2.225 and defines the requirement£or slot_end .

EXPRESS specification:

*)
ENTIITY slot_end

JUBTYPE OF (shape_aspect);

WHERE

WR1f: "AIC_MACHINING_FEATURE.FEATURE_COMPONENT_DEFINITION®

IN TYPEOF(SELF.of_shape.definition);

WR2: SELF.description IN ["open®, "radiused” ,&flat”, "woodruff®,
“loop”];

WR3: (NOT (SELF.description IN ["open”,"radiused”,"loop®])) OR
(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_ DEFINITION.DEFINITION®)|

(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,

"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE-SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) )) = 0)) )) = 0);

WR4: (NOT (SELF.description ‘IN ["flat®, "woodruff®])) OR
(SI1ZEOF(QUERY ( pdrs* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,

"AIC_MACHINING, FEATURE. "+

"PROPERTY_DEFINITION REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOE(pdr.used representation)) )) = 1)) )) = 0);

WRSY: (NOT «(SELF.description IN ["flat™"])) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,

A¥C _MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,

"ALC MACHINMNINCG CEATLIRDE " o
TXEC_ W XCT TRV IO T T

"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |

(("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(impl_rep.used_representation.items) = 2)) )) = 0)) )) = 0);
WR6: (NOT (SELF.description = "flat")) OR

(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,

"AIC_MACHINING_FEATURE." +

YA W I By =
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"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE . SHAPE_REPRESENTATION_WITH_PARAMETERS®)
IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
((S1ZECOF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
*AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"] * TYPEOF(it))
= 2) AND

(it.name = "First radius®)) )) = 1)) )) =0)) )) = 0);

LNOT (SOl E dncoyrasntasnin — "R 4"\ ND 7Cl7CNACZAOLIEDN ¢ A 2 _LICCN RN
=4 =1~a u|

WR8:

WR9:

WR20: SIZEOF(CQUERY ( fcr <* QUERY ( sar <* USEDIN(SELF,

ENOT—(SELF—deseription—=Flat))—OR—(SHZEOFCQUERY—(—pa—<=—Y s

"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION WITH_PARAMETERS*)
IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.imtems |
((S1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"] >\EYPEOF(it))
= 2) AND (it.name = "second radius®)) )) = 1)) )) = 0)) )) = 0);
(NOT (SELF.description = "woodruff")) OR

(SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION DEFINITION") |

(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE. "+
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
(("AIC_MACHINING_FEATURE.SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl.Kep.used representation.items |
(("AIC_MACHINING_FEATURE .LENGTH-MEASURE_WITH_UNIT*®

IN TYPEOF(it)) AND

(it.name = "radius®)) )) =~1)) )) = 0)) )) = 0);

(NOT (SELF.description IN:NF"woodruff®])) OR

(SI1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

(NOT (SIZEOF(QUERY~Cvimpl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINAT.TON_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING FEATURE.SHAPE REPRESENTATION WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |

(NOT (SI1ZEOF(impl_rep.used_representation.items) = 1)) )) = 0)) )) = 0D;

*AIC_MACHINING_FEATURE.SHAPE_ASPECT_RELATIONSHIP. "

+ "REMATING_SHAPE_ASPECT®) |

(C(Csar .description = "slot end usage®) AND

(sar.name IN ["course of travel start®,"course of travel end"])) AND

CAIC MACHINING FEATURE FEATURE COMPONENT REI ATIQNSHIP®

IN TYPEOF(sar))) ) |

(((fcr.related_shape_aspect.description = "end condition occurrence”)
AND

("AIC_MACHINING_FEATURE.SLOT*®

IN TYPEOF(fcr.related_shape_aspect.of_shape.definition))) AND
("AIC_MACHINING_FEATURE.SLOT_END*

IN TYPEOF(fcr.relating_shape aspect))) )) >= 1;

END_ENTITY; -- slot_end

(*
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Formal propositions:

WR1: The slot_end shall be an aspect of the shape of a feature_component_definition.

WR2: The description for the slot_end shall be either 'open’, 'radiused’, ‘flat', 'loop' or ‘woodruff'.

WR3: If the description of the slot_end is 'open’, 'loop' or 'radiused’, the slot_end shall not have any

HPNT ot
Imp‘lbll i‘cpfcomuauﬁﬂ.

WR
repr|

WR
con

WR

4: If the description of the slot_end is 'flat' or 'woodruff, 'the slot_end shall have ,ifs)imp
esentation specified by exactly one shape_representation_with_parameters.

5: If the description of the slot_end is 'flat", the slot_end shall have an implicitrepresentation
ains exactly two representation_item in its set of items.

6: If the description of the slot_end is 'flat', exactly one representation_item used for the imp
esentation of the slot_end shall be of type measure_representation_item and length_measu

repr
wit

WRY7: If the description of the slot_end is 'flat', exactly one representation_item used for the imp
representation of the slot_end shall be of type measure_representation_item and length_measu
with_unit with a name of 'second radius'.

WR

implicit representation of the slot_end shall be of.type measure_representation_item and leng

mea

WR
that

WR

reldtionship with a description-6f'slot end usage' and with a name of 'course of travel start', or 'co

of t
‘end

Infg

_unit with a name of 'first radius'.

8: If the description of the slot_end is ‘woodruff ) exactly one representation_item used for
sure_with_unit with a name of 'radius'.

9: If the description of the slot_end is,'woodruff', the slot_end shall have an implicit representa
contains exactly one representation.dtem in its set of items.

10: The slot_end shall be, the relating_shape_aspect in at least one feature_compone

avel end' in which the related_shape_aspect is an aspect of the shape of a slot with a descriptio
condition occurrence’

rmal propositions:

IP1

1P2

If the-description of the slot_end is 'flat’, then location shall be at the midpoint of the base line.

If the description of the slot_end is 'open’ or 'loop’, then it shall have no placement or orientatiop.

licit

that

licit
re_-

licit
re -

the
th_ -

tion

nt_-
urse
n of

)

IP3

I¥the dncr‘ripfinn of the slot_end is 'radiused' then location shall be at the midlnnin'r af the radit

S.

IP4: If the description of the slot_end is 'woodruff', then location shall be at the point where the slot

floo

r makes contact with the radius.

IP5: If the description of the slot_end is 'open’, 'radiused’, or 'woodruff', then the slot_end is defined
with the base line in the X direction and the Y direction orthogonal in the direction of volume removal.

The

150

Z direction is coincident to that of the mating slot feature.
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4.2.59 taper

A taper is a type of shape_aspect which represents a linear change applied to a machining feature.

NOTE An Angle _taper is defined in ISO 10303-224:2006, 4.2.2, a Directed_taper is defined in ISO 10303-
224:2006, 4.2.70 and Diameter_taper is defined in 1SO 10303-224:2006, 4.2.66 and defines the requirement for
taper.

Exnnl—oo B oot on.
NV OYJULUITIVALIUTT.

*)

ENTIITY taper

JUBTYPE OF (shape_aspect);
WHERE

WR1: ("AIC_MACHINING_ FEATURE.FEATURE_COMPONENT DEFINITION®
IN TYPEOF(SELF.of _shape.definition));

WR2: (SELF.description IN ["angle taper®,"diameter taper<)
"directed taper-]);

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used representation)), )) = 1)) )) = 0);

WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY, DEFINITION.DEFINITION") |
(NOT (SIZEOF(QUERY ( impl_rep’s<* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE- " +
"SHAPE_REPRESENTATIONCWITH_PARAMETERS™)

IN TYPEOF(pdr.used. representation)) ) |
(NOT (SI1ZEOF(imphirep.used_representation.items) = 1)) ))
=0)))) =0);

WR5: ((NOT (SELF.description = "angle taper®)) OR
(SIZEOF(QUERY: ( pd <* USEDIN(SELF,
"AIC_MACHHMNTNG_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
CCSAIC_MACHINING_FEATURE. " +
“SHAPE_REPRESENTATION_WITH_PARAMETERS")

IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used_representation.items |

((SV1ZEQE(T
\N A= N

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE.PLANE_ANGLE MEASURE WITH UNIT®"] *
TYPEOF(it)) = 2) AND (it.name = "taper angle®)) )) = 1)) ))
=0)) )) = 0));

WR6: ((NOT (SELF.description = "diameter taper®)) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE.*® +
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"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +

" SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((SI1ZEOF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM™,
"AIC_MACHINING_FEATURE .LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "final diameter®)) )) = 1)) ))

=0\ — O -

~yr7 7D NI

WR7: ((NOT (SELF.description = "directed taper®)) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
((C"AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS*®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((SI1ZEOF(L

*AIC_MACHINING_FEATURE .MEASURE_REPRESENTATIONNITEM™,
"AIC_MACHINING_FEATURE .PLANE_ANGLE_MEASUREWITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "angle®)))) = 1)) ))
=0)))) = 0));

WR8: ((NOT (SELF.description = "directed &aper®)) OR
(S1ZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
("AIC_MACHINING_FEATURE.DYRECTION_SHAPE_REPRESENTATION*®
IN TYPEOF(pdr.used_représentation)) AND
(pdr.used_representation.name = “direction®) ))

= 1)) )) = 0));

END_ENTITY; -- taper

(*

Formal propositions:

WR1: The taper shallbe an aspect of the shape of a feature_component_definition.
WR2: The description of the taper shall be either 'angle taper', 'diameter taper', or ‘directed taper".

WR3: The taper shall have exactly one implicit representation defined by a relationship to a shaj
repfesentation_with_parameters.

=4

e_-

WR4: The shape_representation_with_parameters that represents the taper shall contain exactly one
representation_item in its set of items.

WRS5: The representation_item used for the implicit representation of an angular taper shall be of type
measure_representation_item and plane_angle_measure_with_unit with a name of 'taper angle'.

WRG6: The representation_item used for the implicit representation of a diameter taper shall be of type
measure_representation_item and length_measure_with_unit with a name of ‘taper diameter".
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If the description of the taper is 'directed taper’, the implicit representation of the taper shall

contain exactly one representation_item of type measure_representation_item and plane_angle -
measure_with_unit with a name of 'angle'.

WRS8: If the description of the taper is 'directed taper’, its shape shall be represented by exactly
direction_shape_representation. This direction_shape_representation shall have a name of '

one

has
e is
the
e X

direction'.

Infgrmal proposition:

IP1} The taper angle shall be -90 degrees < taper < 90 degrees.

4.260 tee profile

A tee_profile is a type of shape_aspect which is the representation of an upside' down T shape with a
locgtion and a position. The tee_profile consist of a stem and a perpendicular cross bar. The stem
two| parallel lines connected at their ends by the cross bar. The cross baf-isa rectangle. The profi
symmetric about the centerline of the stem. The tee_profile is located‘at the midpoint of the side of
crogs bar opposite the stem, and positioned with the side of the c¢ross bar opposite the stem on th
diregtion and the profile symmetric with respect to the Y directions

NOTE A Tee_profile is defined in 1SO 10303-224:2006, 4.2.245 defines the requirement for tee_profile .
EXPRESS specification:

*)

ENTIITY tee_profile

S

UBTYPE OF (shape_aspect);

WHERE

WR1: "AIC_MACHINING_FEATURE-FEATURE_COMPONENT_DEFINITION"
IN TYPEOF (SELF.of. shape.definition);

WR2: SIZEOF (QUERY (pdi<* USEDIN (SELF,
"AIC_MACHINING REATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERT.Y-DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +
" SHARE JREPRESENTATION_WITH_PARAMETERS*
INIYPEOF (pdr.used_representation))) = 1))) = 0;

WR3: STZEOF (QUERY (pd <* USEDIN (SELF,
SA1C_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE. "

"DOhADCHOTN NCCRNEITEREAN DEDO

©IS

+

-C
FRUNLINT T _ULT FINE T RUIN_ IR IO

+

"AIC_MACHINING_FEATURE. "
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
(NOT (SIZEOF (impl_rep.used_representation.items) >= 9)
AND (SIZEOF (impl_rep.used_representation.items) <= 10))))
= 0))) = 0;

WR4: SI1ZEOF( QUERY( pd <* USEDIN( SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
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SI1ZEOF( QUERY( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
("AIC_MACHINING_FEATURE. "+

"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF(pdr.used representation)) AND

(SIZEOF( QUERY( srwp_i <* pdr.used_representation.items |
(srwp_i.name = "orientation®) OR

(srwp_i.name *width®) OR

"dopth*"N_0OR

O P _ & = TTE hahd ML A A

(srwp_i.name "cross bar width") OR

(srwp_i.name "cross bar depth®) OR

(srwp_i.name *first offset”) OR

(srwp_i.name "second offset”) OR

(srwp_i.name *first angle®) OR

(srwp_i.name "second angle®) OR

(srwp_i.name "radius”) ))

= SIZEOF(pdr.used_representation.items)) )) =1 )), =

WR5: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFHNETION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <*“USEDIN (pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINATION™) |
"AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS?
IN TYPEOF (pdr.used_representation))|
NOT (SIZEOF (QUERY (it <* impl_rep;used_representation.items |
("AIC_MACHINING_FEATURE.PLACEMENT® IN TYPEOF (it)) AND
(it.name = "orientation®))) = 1))) = 0))) =
WR6: SIZEOF (QUERY (pd <* USEDIN. (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (implxkep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE - +
"PROPERTY_DEFINITIONAREPRESENTATION.DEFINITION™) |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTAT ION_WITH_PARAMETERS*
IN TYPEOF (pdrsused_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACH¥NING_ FEATURE.MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT®] *
TYPEOEY(It)) = 2) AND (it.name = "width"))) = 1))) = 0))) = 0;
WR7: SIZEQF (QUERY (pd <* USEDIN (SELF,
“AIC  MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING FEATURE * +
"SHAPE REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE _WITH_UNIT"] *
TYPEOF (it)) = 2) AND (it.name = "depth"))) = 1))) = 0))) =
WR8: SIZEOF (QUERY (pd <* USEDIN (SELF,

*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
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NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

"SHAPE REPRESENTATION_WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SI1ZEOF

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",

"ALC MACLIENEINC COATIIDE L ENATLL MEOACLIDE \URTLL LINET®Y
X _ VXS TR EINO T /Y T O - EEINO T M WO rr_orvk |

TYPEOF (it)) = 2) AND (it.name = "cross bar width"))) = 1)))
= 0))) = 0;
WR9: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION") |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd$
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING FEATURE." +
"SHAPE REPRESENTATION _WITH_PARAMETERS®
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
(SI1ZEOF
(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WANTH_UNIT"] *
TYPEOF (it)) = 2) AND (it.name = "cross'bar depth®))) = 1)))
= 0))) = 0;
WR10: SI1ZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY DEFINITION.DEFINITION") |
NOT (SIZEOF (QUERY (impl_rep <X QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
"AIC_MACHINING_FEATURE. "%
"SHAPE_REPRESENTATION_WITH_PARAMETERS*
IN TYPEOF (pdr.used_representation)) |
NOT (SIZEOF (QUERY ¥t <* impl_rep.used_representation.items |
(SI1ZEOF
(["AIC_MACHINING FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING,-FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)), = 2) AND (it.name = "first offset"))) = 1)))
= 0))) =®©,
WR11: SI1ZEOF ((QUERY (pd <* USEDIN (SELF,
"AIC_NMACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
NOT “(S1ZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC  MACHINING_ FEATURE." +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION") |
"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS®
IN TYPEQE (pdr qud_rpprprnfafinn)) !
NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(S1ZEOF
(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM"®,
"AIC_MACHINING_ FEATURE.LENGTH_MEASURE_WITH_UNIT"] *
TYPEOF (it)) = 2) AND (it.name = "second offset”))) = 1)))
= 0))) = 0;
WR12: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®") |
NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
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"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

"SHAPE_REPRESENTATION _WITH_PARAMETERS*

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used _representation.items |
(SI1ZEOF

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",

"AIC_MACHINING_FEATURE.PLANE_ANGLE_MEASURE_WITH_UNIT®] *
TVDREALC 34NN\ — SN ANN 3t nomn — "Earct ol 3NN — 13\
FRESF—EHE)) 2)—ANB—CHEame FHrst—anrgte—))) )
= 0))) = 0;

WR13: SIZEOF (QUERY (pd <* USEDIN (SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOF (QUERY (impl_rep <* QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

" SHAPE_REPRESENTATION_WITH_PARAMETERS*®

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (it <* impl_rep.used_representation.items |
(SIZEOF

(["AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM®,
"AIC_MACHINING_FEATURE .PLANE_ANGLE_MEASURE/ WITH_UNIT"] *
TYPEOF (it)) = 2) AND (it.name = "seconchangle®))) = 1)))

= 0))) = 0;

WR14: SIZEOF (QUERY (pd <* USEDIN (SELF,
*AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |

NOT (SIZEOF (QUERY (impl_rep <*.QUERY (pdr <* USEDIN (pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |
"AIC_MACHINING_FEATURE." +

" SHAPE_REPRESENTATION_WITH) PARAMETERS®

IN TYPEOF (pdr.used_representation)) |

NOT (SIZEOF (QUERY (@t-<* impl_rep.used_representation.items |
(SI1ZEOF

(L"AIC_MACHINING tFEATURE .MEASURE_REPRESENTATION_ITEM®,
*AIC_MACHINING~REATURE .LENGTH_MEASURE_WITH_UNIT"] *

TYPEOF (it))(=2) AND (it.name = “radius”))) <= 1))) = 0))) = 0;
WR15: SIZEOF (QUERY."(pd <* USEDIN (SELF,
"A1C_MACHINING_FEATURE.PROPERTY_DEFINITION." +

"DEFINKTION") |

NOT (SHZEOF (QUERY (pdr <* USEDIN (pd,
"AICAMACHINING_FEATURE. " +
“PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®) |
C*AIC_MACHINING_FEATURE.PLANAR_SHAPE_REPRESENTATION"

IN TYPEOF (pdr.used_representation))AND
(pdr.used_representation.name = "profile limit"))) <= 1))) = 0;
ENDLENTITY; - fpp_prnfilp

(*

Formal propositions:

WR1: The tee_profile shall be an aspect of the shape of a feature_component_definition.

WR2: The tee_profile shall have exactly one implicit representation defined by a relationship to a
shape_representation_with_parameters.
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WR3: The shape_representation_with_parameters that represents the tee_profile shall contain at least
nine and at most ten representation_items in its set of items.

WR4: The implicit representation of a tee_profile shall contain only representation_-items in its set of
items with a name of ‘orientation’, ‘width', ‘depth’, 'cross bar width', ‘cross bar depth’, ‘first offset’, 'second
offset’, first angle’, 'second angle', and 'radius'.

b
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typq placement with a name of 'orientation’.

WRG6: Exactly one representation_item used for the implicit representation of a tee_profile.shall be of
typq measure_representation_item and length_measure_with_unit with a name of 'width’.

WHRY7: Exactly one representation_item used for the implicit representation of a tée) profile shall be of
typq measure_representation_item and length_measure_with_unit with a name\of 'depth’.

WR8: Exactly one representation_item used for the implicit representation-of a tee_profile shall be of

typg measure_representation_item and length_measure_with_unit with~a name of 'cross bar width.

WR9: Exactly one representation_item used for the implicit representation of a tee_profile shall be of
typg measure_representation_item and length_measure_withi.unit with a name of ‘cross bar depth.

WR10: Exactly one representation_item used for the implicCit representation of a tee_profile shall He of
typg measure_representation_item and length_measure-with_unit with a name of 'first offset'.

WR11: Exactly one representation_item used fof’the implicit representation of a tee_profile shall He of
typg measure_representation_item and length _measure_with_unit with a name of 'second offset'.

WR12: Exactly one representation_itent used for the implicit representation of a tee_profile shall e of
typg measure_representation_item and plane_angle_measure_with_unit with a name of ‘first anglp'.

WR13: Exactly one representation_item used for the implicit representation of a tee_profile shall e of
typg measure_representation;-item and plane_angle_measure_with_unit with a name of 'seqond
angle'.

WR14: At most one Fepresentation_item used for the implicit representation of a tee_profile shall He of
typg measure_representation_item and length_measure_with_unit with a name of 'radius'.

WR15: Theee_profile shall have at most one planar_shape_representation with a name of 'profile
limift'.

Infarmal propaositions:

IP1: The location of the tee_profile shall be at the midpoint of the side of the cross bar opposite the
stem.

IP2: The tee_profile shall be defined with the side of the cross bar opposite the stem in the X direction
and the profile symmetric with respect to the Y direction.
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4.2.61 thread

A thread is a type of feature_definition that is the representation of a thread shape that is applied to all
or a portion of a shape_aspect.

NOTE A Thread is defined in ISO 10303-224:2006, 4.2.246 and defines the requirement for thread .

EXPRESS specification:

*)

ENTIITY thread

qUBTYPE OF (feature_definition);

WHERE

WR1: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONA) O]
(SIZEOF(QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION")—|
(((C"AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) AND
(8 <= SIZEOF(pdr.used_representation.items)) AND
(SI1ZEOF(pdr.used_representation.items)/x='11)) )) = 1) )) = 1);

WR2: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERMITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QWERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( .ix <* impl_rep.used_representation.items |
((S1ZEOF(L
"AIC_MACHINING_FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_EEATURE.LENGTH_MEASURE_WITH_UNIT"]
* TYPEOF(it)) £%2) AND (it.name = "major diameter®)) )) = 1)) ))
=0)) )) = 0);

WR3: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_ FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (S¥ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC.MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(CSAIC_MACHINING_FEATURE. " +
“SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |

P& deal Bviniainbd s
\\CTZLVUIN(L

"AIC_MACHINING_ FEATURE.MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE WITH_UNIT"]
* TYPEOF(it)) = 2) AND (it.name = "minor diameter®)) ))
<= 1)) )) =0)) )) =0);

WR4: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE.*® +
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"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
((S1ZEOF(L

"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_ITEM",
"AIC_MACHINING_FEATURE.LENGTH_MEASURE_WITH_UNIT"]

* TYPEOF(it)) = 2) AND (it.name = "pitch diameter™)) )) <= 1)) ))

=0\ —_ N -

)T 77 N
WR5: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
((SI1ZECOF(L
"AIC_MACHINING_FEATURE .MEASURE_REPRESENTATION_NFTEM™® ,
"AIC_MACHINING_FEATURE.RATIO_MEASURE_WITH_UNIT"] *
TYPEOF(it)) = 2) AND (it.name = "number of’ threads®")) ))
= 1)) )) =0)) )) =0);
WR6: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DERIMFTION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH -RPARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SI1ZEOF(QUERY ( itl<* impl_rep.used_representation.items |
(("AIC_MACHINING_FEATURE .DESCRIPTIVE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND (¥t.name = "Fit class®)) )) = 1)) )) = 0)) ))
= 0);
WR7: (SIZEOF(QUERY (pd <* USEDIN(SELF,
"AIC_MACHINING,-FEATURE.PROPERTY_DEFINITION.DEFINITION") |
(NOT (SIZE@R(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING FEATURE." +
"PROPERTY.DEFINITION_REPRESENTATION.DEFINITION®™) |
(("AICMACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)
IN\\TYPEOF(pdr .used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used representation.items |
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND (it.name = "form™)) )) = 1)) )) = 0)) ))
= 0-
WR8: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SI1ZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE. " +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE." +
"SHAPE REPRESENTATION_WITH_PARAMETERS™)
IN TYPEOF(pdr.used_representation)) ) |
(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items |
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(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND (it.name = “hand®)AND
(it.description IN [“left”, “right']) ) )) = 1)) )) = 0)) ))
= 0);

WR9: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION_.DEFINITION®) |

L AVC MACLIBNEBNC COATIIDE = 20 o
CC I ro_ VST T RN INO_—_ oy roie - T

"SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( it <* impl_rep.used_representation.items|]
(("AIC_MACHINING_FEATURE.DESCRIPTIVE_REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND (it.name = "qualifier™)) )) <= 1)) ))

= 0)) )) = 0);

WR10: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITIONY) |
(NOT (SIZEOF(QUERY ( impl_rep <* QUERY ( pdr <* USEDIN( pd,
"AIC_MACHINING_FEATURE." +
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™)-|
(("AIC_MACHINING_FEATURE." +
"SHAPE_REPRESENTATION_WITH_PARAMETERS™)

IN TYPEOF(pdr.used_representation)) ) |

(NOT (SIZEOF(QUERY ( i1t <* impl_rep.used. representation.items |
(("AIC_MACHINING_FEATURE .DESCRIPTIVE,.REPRESENTATION_ITEM*®
IN TYPEOF(it)) AND (it.name = "thread side") AND
((it.description = "internal®™) OR((it.description = "external®))) )D
= 1)) )) =0)) )) =0);

WR11: (SIZEOF(QUERY ( pd <* USEDIN(SELF,
"AIC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
(NOT (SIZEOF(QUERY ( implxkep <* QUERY ( pdr <* USEDIN(pd,
"AIC_MACHINING_ FEATURE. “+
"PROPERTY_DEFINITION_REPRESENTATION.DEFINITION™) |
(("AIC_MACHINING_FEATURE. " +
"SHAPE_REPRESENTATION_WITH_PARAMETERS®)

IN TYPEOF(pdr.used: representation)) ) |

(NOT (SI1ZEOF(QUERY ( 1t <* impl_rep.used_representation.items |
((S1ZEOF(L

"AIC_MACHINING_ FEATURE.MEASURE_REPRESENTATION_ITEM®,
"AIC_MACGHIWING_FEATURE.LENGTH_MEASURE _WITH_UNIT"]

* TYPEOECit)) = 2) AND (it.name = "crest®)) )) <= 1)) ))

= 0)))) = 0);

WR12: (SHZEOF(QUERY ( pds <* QUERY ( pd <* USEDIN(SELF,
“AKC_MACHINING_FEATURE.PROPERTY_DEFINITION.DEFINITION®) |
¢"AIC_MACHINING_FEATURE.PRODUCT DEFINITION_SHAPE®

IN TYPEOF(pd)) ) |

(NQT (SIZEQE(QUERY ( sa occ <* USEDIN(pds,
"AIC_MACHINING_FEATURE.SHAPE_ASPECT.OF SHAPE®) |
((sa_occ.description = "partial area occurrence™) AND
(SI1ZEOF(QUERY ( sdr <* QUERY ( sar <* USEDIN(sa occ,
"AIC_MACHINING_ FEATURE.SHAPE ASPECT RELATIONSHIP. ™"

+ "RELATED_SHAPE_ASPECT") |

((sar.description = "applied area usage®) AND
(("AIC_MACHINING_FEATURE.SHAPE_DEFINING_RELATIONSHIP®)

IN TYPEOF(sar))) ) |

("AIC_MACHINING_FEATURE.APPLIED AREA*
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