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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 ISO 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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document is a geometrical product specifications (GPS) standard and is to be regarded as a
fundamental GPS standard (see ISO 14638). It influences indirectly chain link E of the chains of
standards of geometrical characteristic (size, distance, form, orientation, location and run-out) in
the general GPS matrix model as graphically illustrated in Table A.1. The measurement as given in
chain link E is decomposed to evaluate quantity values of a geometrical characteristic, and to define

manufacturing adjustment values, not to manage the conformance of a workpiece.
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Geometrical product specifications (GPS) —
Decomposition of geometrical characteristics for
manufacturing control

1

Scope

This|document describes principles and tools to control a manufacturing process in acco
a GP§ specification. For this purpose a set of one or more complementary, independent ch
(size| form, orientation, and location characteristics independent to each other) that cort
mantyifacturing process parameters and to the manufacturing process coordinate)system
from| the manufacturing datum system are used.

This|document describes the concept of decomposition of the macrorgeometrical part
specification. It does not cover the micro-geometry, i.e. surface texture:

The

objective of the decomposition presented in this document@s'to define correctioj

mantyifacturing control or to perform a statistical analysis of the-ptocess.

2

Normative references

Therk are no normative references in this document:

Terms and definitions

For the purposes of this document, the follewing terms and definitions apply.

ISO gnd IEC maintain terminological ‘ddtabases for use in standardization at the following ¢

3.1

ISO Online browsing platforin: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

univariate charactefistic
characteristic reppesented by a single scalar variable

EXANMPLE A)global size characteristic is a univariate characteristic.

3.2

rdance with
iracteristics
elate to the
established

of the GPS

n values for

ddresses:

colldcted characteristic

C

set of a univariate characteristic (3.1) and the multivariate characteristic required to derive it (see 3.3)

EXAMPLE

For a position specification, the median line of a hole is constrained by a cylindrical tolerance

zone with a diameter of 0,4 mm. The global univariate characteristic result is 0,5 mm (out of tolerance). The
decomposition of the location in two directions (X, Y) at a given height is given by the multivariate characteristic
result (+0,15; +0,2). The collected characteristic combines the global result and its decomposition.

© IS0 2019 - All rights reserved
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Result of evaluation
mm
Univariate characteristic 0,5
. Observed deviation 0,25
Collected characteristic
. . X +0,15
Multivariate deviations
Y +0,2

Note 1 to entry: A collected characteristic is a set of more than one independent variable and the final result from
this set of variables, e.g. C (4, GF, Gs, Go, Rx, Ry, Rz, GL, Tx, Ty, Tz). See Table 1 for an example.

Note 2 to ent

3.3

Fy: A collected characteristic is a vector.

decomposition
<manufactyring> operation establishing a multivariate characteristic from apunivariate

characterist]

Note 1 to enfry: The purpose of the decomposition for manufacturing is to define a multivariate characte

that consists

3.4

ic (3.1)

of a set of variables, each of which is related to a manufacturing process\parameter (See 5.2).

location pojint
defined point on the reference feature used to locate a geometrical.feature

3.5

real orientation vector

Vao

unit vector dlefining the orientation of the extracted feature from the situation feature of the assoc

featurein a

3.6
nominal or

Vo

unit vector ¢lefined from the situation feature of the nominal feature in a specified Cartesian syste

3.7

specified Cartesian system

jentation vector

angular deyiation set

Vao

vector having components which are the angles defined in a specified Cartesian system allowin

transformatjion of the real'epientation vector (3.5) into the nominal orientation vector (3.6)

3.8

actual location veetor

VaL
vector defin
the location

3.9
theoretical

VtL

ing)the location of the extracted feature from the origin of a specified Cartesian syste

GPS

ristic

jated

m

o the

m to

point (34jof the situation feature of the associated Integral feature

location vector

vector defined from the origin of a specified Cartesian system to a location point of a situation feature
of the nominal geometrical feature (integral, or derived)

© ISO 2019 - All rights reserved
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3.10
deviation location vector

VaL
vector defined as the difference between the actual location vector (3.8) and the theoretical location

vector (3.9)

Note 1 to entry: The components of the deviation location vector defined on the X-axis, Y-axis, and Z-axis of the
specified Cartesian system are designated as Ty, Ty, Tz..

4 Symbols

The list of symbols is given in Table 1.

Table 1 — Symbols

Symbol Description

Generic symbol of a collected characteristic, which is a vector

Actual value of the specified GPS characteristic

Actual value of the orientation GPS characteristic

Gr Independent form characteristic

Gs Independent global size characteristic

Go Independent orientation characteristic, corresponding to the effect of the angular deviation (Ry, Ry, R;) |n length unit
by considering the orientation deviation defined from the restricted associated feature

GL Independent location characteristic, corresponding to the'effect of the linear deviation (T, Ty, T;) considering the loca-
tion deviation of the reference feature of the orientationcharacteristic from the theoretically exact location

Vao Real orientation vector for the extracted feature in the coordinate system

Vro Nominal orientation vector for the nominal feature in the coordinate system

Vao Angular deviation set from the theoretically~exact orientation in the coordinate system

VaL Actual location vector for a specific pointdefined from extracted feature in the coordinate system

VrL Theoretical location vector for a spécific point defined on the nominal feature in the coordinate system

VaL Deviation location vector from(the theoretically exact location in the coordinate system

Rx, Ry, Rz Rotation angle components areund axes of the coordinate system

Tx, Ty, Tz Components of Va;, which'are the translation deviations from the theoretically exact location of the location point

NOTE | A geometrical GPS characteristic isidefined in ISO 25378 as a “zone characteristic”.

5 Principles

5.1 | General

A GPE specification is a condition (a tolerance) applied on a univariate characteristic.

In particular for a geometrical tolerance, this characteristic can include several types of Independent
deviations (size, form, orientation and location) and other kinds of deviation parameters (angle
deviations, location deviations). To control the manufacturing process, these deviations shall be
separated. This document presents a way to perform this separation for a geometrical specification,
giving inputs to corrections to manufacturing process parameters. The decomposition of a GPS
characteristic yields the components of the collected characteristic. These shall be measurable
quantities. These components can be independent GPS characteristics (form, size, orientation and
location) or components from which rotation or translation parameters reflecting the kinematics of the
manufacturing process can be derived.

Typically, the univariate characteristic of a GPS specification is defined from a set of distances between
an input feature (the toleranced feature) and a reference feature or a set of sizes. This definition is the
primary model of decomposition for the GPS specification, having these n distances as the independent
variables. Therefore if the specification is verified on a feature using for example 1 000 points on the

© IS0 2019 - All rights reserved 3
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surface, this primary model of decomposition would result in 1 000 distances. However, these 1 000
distances cannot be used directly for manufacturing process corrections.

Three geometrical features shall be distinguished in this kind of operation: the extracted feature, its
associated feature and the situation feature of the associated feature.

5.2 Decomposition process

The first step of the decomposition is to define the default form GPS characteristic of the toleranced
feature (integral or derived), Gr [see Figure 2 d), Figure 3 d) and Figure 4 d)]. If the associated features
are established by another association criteria than the default criteria (minimax - Chebyshev) then it

shall be sta

NOTE
analysis or 1
decompositid

To separate
Cartesian sy
attached to
freedom, it
workpiece i

The orientat

The form c
characterist
(GL) shall be

The indeper
which an of
as the differ
non-feature
offset from {

i

d in the report of results of decomposition.

curve variation of form deviation can itself be analysed by decomposition (e.g+\by Fd
odal discrete decomposition). It is not the intent of this document to describe this proeéss off
n.

the signed orientation and location parameters, a coordinate system, for exam
stem or a polar system, shall be defined for manufacturing purpose from the datum sy
the manufacturing process. If the specification datum system deges)not lock all degrd
shall be complemented by a secondary datum and/or a tertiary datum defined fron
hterface surfaces with the manufacturing machine.

ion parameters (Rx, Ry, Rz) expressed by Vap, shall be givertin angular units.

haracteristic (Gr), the independent size characteristic (Gs), the independent orient
ic (Go), the location parameters (Tx, Ty, Tz) and®he independent location characte
given in linear (length) unit.

dent size characteristic, (Gs), only applies té’features of size or to a non-feature of si
fset can be applied and which changes its nominal shape. For a feature of size, it is de
ence between the size of the direct associated integral feature and the nominal size.
of size on which an offset can be applied, the size deviation parameter defines the obsg
he nominal shape.

The directi

n vector of the form reference feature allows establishing the transfer angles (Ry

urier
form

ble a
stem
es of
n the

htion
Fistic

ze on
fined
For a
rved

L
h

Ry,

R7) from the geometrical specification Cartesian system. The relation between the manufactiyiring
Cartesian system and the geometrical specification Cartesian system is used to define the corre

to the man
feature shal

The orienta
orientation
restricted a

Figure 4 e).

facturing processTe/evaluate the independent characteristic, the restricted assoc
[ be established py'projecting the extracted feature onto the form reference feature.

Fion reference-féature is defined from the restricted associated feature. The indeper

csociated\feature (corresponding to the extracted feature, see Figure 2 e), Figure 3 e)
['he iftdependent orientation characteristic can be decomposed in three angles (Rx, Ry,

ction
jated

1dent

characteristic, (Go), is evaluated as an orientation characteristic established from the

and
R7).

The indepemndent location characteristic, (G1), is the signed distance between the location refer

ence

feature and the orientation reference feature, at the location point (considered on the location reference
feature). The independent location characteristic shall be described in the manufacturing Cartesian
system. By default, it is the distance between the location point (belonging to the orientation reference
feature) and its theoretical exact location (see Figure 4 f).

The independent location characteristic can be decomposed in three linear components (Tx, Ty, Tz).

Figure 1 a) presents a geometrical specification with datum system where the manufacturing datum
system is considered identical to the specified datum system. Figure 1 b) illustrates the manufacturing
result: the workpiece. Figures 1 c) to f) illustrate steps of the decomposition process of a specified
geometrical characteristic.

© ISO 2019 - All rights reserved
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a) GPS specification b) Workpiece

c) Step 1: datum system and Cartesian system d) Step 2: independent form and sizg character-
(see Note 1) istics (see Note 2)

e) $tep 3findependent orientation character- f) Step 4:independentlocation characteristic
istic (see Note 3) (see Note 4)

NOTET 1o determine the coliected characteristic (see 1able 4J:

— the univariate characteristic is the result of the evaluation of GPS location specification.

— the multivariate characteristic is the result of the decomposition, i.e. the set of independent size, form,
orientation, and location characteristic evaluations.

NOTE 2  After a first association, the evaluation of the size deviation parameter and of the form deviation is
considered independently.

NOTE 3  The evaluation of the angular deviations is established from the situation feature of the previous
associated feature from the datum A.

© IS0 2019 - All rights reserved 5
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NOTE4  The evaluation of the location deviations is established from the considered location point of the
situation feature from the datum system A, B, C.

Figure 1 — Steps of manufacturing decomposition to geometrical specifications in macro
geometry

Examples 1 to 3 and Figures 2 to 4 present and illustrate the components of collected characteristics
for orientation specification or location specification.
EXAMPLE1 A parallelism orientation characteristic applied in an intersection plane can be seen as a collected

Characteristi" corabininatha fory dagiation and thao angnlar dagiation oftha avtractad intagral linag ac chao N in
F-CoBHHT tHe-roF-aeviatoahethe-ahgtal-aeviation-ottie-extracte e e grarhe-a55aoeiv

Figure 2, when it is assumed that the manufacturing fixture surface and datum feature K are the same.

/s KK/ M)

a) GPS specification b) GPS orientation characteristic evaluatiqn: A

AR WAL

><"

=

NOTE L: Complementary datum feature used to
establish the Cartesian system ( X, Y, Z).

c) Introduction of Cartesian system and at- d) Independent form characteristic evalua-
tached complementary datum tion: Gp

6 © IS0 2019 - All rights reserved
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=)
\
k<
A
Y
X
NOTH In the case of orientation GPS characteristic, O is equal to 4 Jdistance between 3)].
e) Independent orientation characteristic: Gy [distance between 12)]

Key
A (PS characteristic of parallelism 5.~dormal vector from 2)
O  3ctual value of orientation GPS characteristic (in thisé = datum K

dase 0 =A)
Gr  GPS characteristic of form 7  datum feature K
Go independent orientation characteristic 8 normal vector from 6)
Rz 4gngle deviation around Z-axis 9  limits of minimum zone for form

oleranced feature: extracted integralsurface 10 restricted associated feature, restricted by the

leference feature of 1) for orientation GPS projection of 1) on the median feature ¢f 9)

¢haracteristic which is the median feature of 3) (reference feature for form GPS characteristic)
3 Iljmits of minimum zoneof orientation GPS 11 normal vector from 10)

¢haracteristic with ori€ntation constraint from 1) 12 limits of minimum zone of orientation (:PS
4  paximum distance between 2) and 1) characteristic with orientation constraint for 10)
NOTH The Gartesian coordinate system is established from a datum system.

Figure 2 — Illustration of decomposition of parallelism specification

EXAMPLE 2 A parallelism orientation characteristic can be seen as a collected characteristic combining
the form deviation and the angular deviation of the extracted integral surface as shown in Figure 3, when it is
assumed that the manufacturing fixture surface and datum feature K are the same.

© IS0 2019 - All rights reserved 7
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a) GPS specification
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c) Introd
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d) Independent form characteristic evalna-
tion: Gf
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NOTH In the case of orientation GPS characteristic, O is equal to A.

e) Independent orientation characteristic: Go

Key

A GPS characteristic of parallelism 5 normal vector from 2)

O  3ctual value of orientation GPS characteristic (in this6é ¢datum K
gase 0 =A)

Gr GPS characteristic of form 7  datum feature K

Go independent orientation characteristic 8 normal vector from 6)

Rx dngle deviation around X-axis 9  limits of minimum zone for form

Rz angle deviation around Z-axis 10 restricted associated feature, restricted by the

1 toleranced feature: extracted integral surface projection of 1) on the median feature ¢f 9)
leference feature of 1) for orientation GPS (reference feature for form GPS characteristic)
¢haracteristic which is the médijan feature of 3) 11 normal vector from 10)

3 ljmits of minimum zone of orientation GPS 12 limits of minimum zone of orientation ¢GPS
¢haracteristic with oriéntation constraint from 1) characteristic with orientation constraint for 10)

4  1naximum distancé-between 2) and 1)

NOTH The Cartesian coordinate system is established from a datum system.

Figure 3 — Illustration of decomposition of parallelism specification

EXAMPLE 3~ A posiTion characteristic can be SEen as a collected characteristic combining the form deviation,
the angular deviation of the plane, and the location deviation of the plane as shown in Figure 4, when it is assumed
that the manufacturing fixture surface and datum feature K are the same.

© IS0 2019 - All rights reserved 9
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I

(=)
=
a) GPS specification
_
(=)

<Y

NOTE L: Cdmplementary datum feature.used to
establish the Cartesian system ( X, Y, Z);

c) Introduction of Cartesian system and at- d) Independent form characteristic evaluation:
tached complementary-datum Gr [deviation between 10]
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11 12 1314

e) Independent orientation characteristic: Go
,RX«
) 15
18
o122 13 14 13:
) J Y
Z | TZ
\ R
.—15
18
16—
/
11 y
><| Ty

fyIndependent tocation characteristic Gi,

Key
A GPS characteristic of position 5 normal vector from 2)
0 GPS characteristic of orientation 6  theoretical exact distance between 2) and 7)
GF GPS characteristic of form, which is also the 7 datum K
independent form characteristic 8  datum feature K
Go independent orientation characteristic, 9  normal vector from 7)
i.e. distance between the two planes // to 10 limits of minimum zone for form
datum which enclosed the restricted 11 restricted associated feature, restricted by the
associated surface projection of 1) on the median feature of 10)

© IS0 2019 - All rights reserved 11
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Gy, independent characteristic of position (reference feature for form characteristic)
[deviation from 2) to 11)] 12 normal vector of the 11)
Ry angle deviation around X-axis 13 limits of minimum zone of orientation GPS
Ry angle deviation around Z-axis characteristic for 1)
Ty, Ty, T, translation deviation of the actual location 14 median feature of 13)
point (18) 15 theoretical location point
toleranced feature: extracted integral feature 16 theoretical location vector
reference feature of 1) for position GPS 17 actual location vector
characteristic which is the median feature 18 actual location point
of 3) 19 limits of minimum zone of orientation GPS
3 lim|ts of minimum zone of position GPS characteristic for 10)

chdracteristic with orientation and location

cornl
4 maj

5.3 Detel

Depending
define in a (§

— a form
projects

— asizep
conside

— up to thiree orientation parameters (Ryx,'RY, Rz) depending on the invariance class of the tolerg

feature

— up to tH
feature,

In addition,
to provide c

If a local siZ
the interval
If the size p§

straint
kimum distance between 2) and 1)

Figure 4 — Illustration of decomposition of location specification

'mination of components of a collected characteristic

n the property of the toleranced feature (invariance.class, feature of size), it is possil
artesian system:

deviation (Gf) except for a toleranced feature which in an ideal feature (e.g. in ca
d tolerance);

arameter (Gs) when the toleranced fedture is a feature of size or when an offset cz
red from the nominal shape;

ree location parameters (7, Ty, Tz) depending on the invariance class of the tolerg

ndependent orientation and location characteristics can be defined to facilitate the ded
prrections on manufacturing process parameters.

e charactefistic is defined, then the result is not unique. In this case, the result inter
limited-by’the minimum and maximum values of the set of local size characteristic vz
irameter is not applicable then the associated value is equal to "—".

le to

se of

n be

nced

nced

ision

val is
lues.

When the ch

osen Cartesian system is the manufacturing coordinate system, then it is possible to define

the orientation and location deviation parameters (Vao, VaL) from the nominal orientation vector and
nominal location vector (Vto, VL). To determine them, an associated feature shall be established from
the extracted integral feature or from the extracted derived feature (depending on the toleranced
feature). Its situation features (plane, straight line and/point) shall be considered as defined in Table 2.

12
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Table 2 — Geometrical feature used to establish (actual, theoretical or deviation) orientation
vector, or (actual, theoretical or deviation) location vector or to establish G},

Invariance class

Set of situation features Vao, VTo2

or Gy,

Location point used to establish Va1,

Plana

r Plane Vector perpendicular to the situa-

tion plane of the specified Cartesia

Point of the situation plane, the nearest

n system origin

Cylindrical

Straightline Vector parallel to the situation Point of the situation str
straightline

system origin

the nearest of the specified Cartesian

aight line,

Spherical

Point Impossible to define Its location point

Revol

ute Straight line + pointb Vector parallel to the situation Its location point

straight line

Prism

Point of the situatiomstr
the nearest of thesspecif
system origin

atic Plane + straightline b Vector parallel to the situation
straight line belonging to the situa-

tion plane

hight line,
ed Cartesian

Comp|

Planeb + straight lineb + pointb Vector perpendicular to the situa- | Pointb

tion plane

a The|
b To

orientation of the vector is defined from a situation feature of the geometrical feature. The orientation is considered positive out of]

e specified.

the material.

Whe
thes
To ha
mant
datu

If the
then
char
mant
cons
G, T
the s

For a
valug

For &
valug

5.4

To ¢
inter]
spec
char

h the manufacturing datum system is not the same as the specification datum system,
pecification depends on the control of the toleranced feature4andon the datum features
ive an overview of the decomposition, it is necessary to decompose the GPS charactej
hfacturing datum system and to decompose the orientation and the location characteri
M feature related to the datum system of the GPS specification.

purpose is to define statistical parameters to evaluate the manufacturing process p
the univariate characteristic is not sufficient. Instead, it should be considered as
hcteristic to allow the statistical combination’ of the variation of each parameter. To
ifacturing process, the univariate geometrical characteristic is not sufficient. Instea
dered as a multivariate characteristicifer example using the parameters (4, Gs, Gg G
x, Ty, Tz). Some of these parameters‘may be zero by definition and can be omitted, d
pecification.

 is equal to "—" and may be ‘emitted.

n orientation specification, the parameters Gi, Tx, Ty, Tz are not applicable and th
 is equal to "—" anfdimay be omitted.

Use of collected characteristics

bntrol the manufacturing process, the coordinate system shall be based on the f¢
face with the manufacturing fixturing, not on the datum system defined in the

the result of
themselves.
istics in the
stics of each

erformance,
a collected
control the
], it shall be
b, Rx, Ry, Rz,
bpending on

form specification, the pararheters Go, Rx, Ry, Rz, G1, Tx, Ty, Tz are not applicable and thie associated

b associated

patures that
geometrical
he collected

fication. Each manufacturing step may require a different coordinate system. TI

hcteristics shall be used to adjust manufacturing process parameters, by taking into account

the impact of the differences between the specification datum system and the manufacturing datum
system, to which it can be related.

If the datum system of the specification is not identical to the manufacturing datum system, then an
analysis of the orientation and location of each datum of the specification datum system shall be done.
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5.5 Presentation of a GPS or a collected characteristic results

5.5.1 General

The report of decomposition shall present not only the global results of the GPS characteristic, but also
the components of the results of the collected characteristics (see Table 3).

NOTE The decomposition parameters can be used for simulations of tolerance calculation.

Table 3 — Example of content of a measurement report for manufacturing process control

Collected characteristicsab
Unijvari-
ate char- Multivariate characteristic
actdristic
Specifi- Independent characteris- Location
cation Uncer- ticresult in coordinate system
No. Glpbal |taintyof| Form in mm Orientation angle ih mm
result global | result . in coordinate system
inmm result |inmm | gjze | OFien- |y o ion in°
In mm result | SAtOm | roqunt
result
A U Gf Gs Go Gy, Rx Ry Rz Tx Ty Tz
1 0,p26 0,002 0,001 — 0,015 0,005 |0,012| -1,53 0,25 -0,005 | 0,000 0,000
2 0,p62 0,003 0,031 — 0,011 0,009 0,01 1,03 “Q/05 0,010 0,000 0,000
NOTE "—"meanf "notapplicable".
a The values of tHe collected characteristic components are linked with an explanation of how the used coordinate system is established from the workpiece.
b If the associatpd features are established by an association criteria other than the default criteria (minimax - Chebyshev) then it shall be stated in the
report of results ¢f decomposition.

EXAMPLE 1

manufacturing datum system.

Figure

In EXAMPLE

$[e02[A]5

]

[ ]

5 — Positional specification applied to an extracted derived line (extracted axis]

1,the coordinate system is defined from the manufacturlng datum system and the

Geometrical specification, illustrated in Figure 5, using a datum system which is identical fo the

most

appropriate

CUUT ulllaLC DyDLClll lb LllUDCll, l cod bal LCDlall DyDLClll

£ 4
lllC P1 llllcll_y aAlD UT LllC LUUlu

nate

system is a vector perpendicular to the primary datum. The secondary axis is built from the secondary
datum. The tertiary axis is perpendicular to the two first vectors. To completely define the Cartesian
system, the upper plane is defined as a complementary tertiary datum, enabling the definition of the

origin of the coordinate system.

The toleranced feature is the extracted axis.

The specified characteristic includes the form, the orientation and the location of the toleranced feature.

The decomposition shall be carried out according to the following steps.

14
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5.5.2 Decomposition steps

5.5.2.1 Manufacturing coordinate system
Define the coordinate system, based on a manufacturing related datum system, see Figure 6.

Depending on the manufacturing process, for example machining on a five-axis machine tool, the datum
system used to establish the Cartesian system shall always consider the manufacturing process, but
not necessarily the fixture of the workpiece in the manufacturing process.

The global result shall remain related to the specification datum system.

MX1 AX1 CS1
PN I B S 2
Y1

Y1

[DS1]: [A[TX1,RYLRZ1] |B[TYLRXH |C[TZ1] |

Figure 6 — Description of a Cartesian system based on a datum system

5.5.2.2 Extraction of datum features

Extract the geometrical features, build the datum system and create the Cartesian system on the
worKpiece, see Figure 7.

Figure 7 — Establishment of a datum system and a Cartesian system from the real workpiece

5.5.2.3 Global result of the GPS specification

Evalpate the result (4) of the geometrical specification (see Figure 8).

8- A

e~

Key
1 global GPS characteristic result (4)

Figure 8 — Global result of a geometrical characteristic
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5.5.

2.4 Decomposition in different types of deviations

Separate the different types of deviation, see Figures 9 to 11.

a)
b)
‘)
d)

Key
1

Key
1
2
3

16

Form (see Figure 9).

Size (not applicable in this case).

Orientation of the situation feature of the associated feature (see Figure 10).

Location of a specified point on the situation feature of the associated feature (see Figure 11).

A
-
N

form characteristic (Gf)

Figure 9 — Form characteristic deviation

angular dleviation-around X-axis, Ry, used in Vo (Rx, Ry, R7)
angular dleviation around Y-axis, Ry, used in Va0 (Rx, Ry, R;)
angular deviation around Z-axis, R;, used in Vaq (Ry, Ry, R7)

Figure 10 — Independent orientation characteristic and angular
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