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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
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bcedures used to develop this document and those intended for its further maintenance, are
ed in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the

] rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bn is drawn to the possibility that some of the elements of this document maybe the subject of
rights. ISO shall not be held responsible for identifying any or all such patenPrights. Details of

SO list of patent declarations received (see www.iso.org/patents).

de name used in this document is information given for the convenience of users and does not
ite an endorsement.

xplanation on the meaning of ISO specific terms and expressions related to conformity assessment
as information about ISO’s adherence to the World Trade’Organization (WTO) principles in the
al Barriers to Trade (TBT) see the following URL: wwwxiso.org/iso/foreword.html.

all parts in the ISO 13399 series can be foundion the ISO website.
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Introduction

This document defines the concept, the terms and the definitions of how to design simplified 3D

models

of modular tooling systems with adjustable cartridges for boring that can be used for NC-programming,

simulation of the manufacturing processes and the determination of collision within ma
processes. It is not intended to standardize the design of the cutting tool itself.

chining

A cutting tool is used in a machine to remove material from a workpiece by a shearing action at the

nfhna ndn‘nc of the tool f‘nfhnn‘ tool data that can be described hv ISO 13399 lnr‘]nr]n but

re not

llmlted to, everythlng between the workpiece and the machine tool Information about 1nser1
tools, assembled tools, adaptors, components and their relationships can be represented
document. The increasing demand providing the end user with 3D models for the purpeses
pbove is the basis for the development of the ISO 13399 series.

The objective of ISO 13399 series is to provide the means to represent the information that dg
cutting tools in a computer sensible form that is independent from any parti€ilar computer
The representation will facilitate the processing and exchange of cutting tool data with
between different software systems and computer platforms and suppert the application of t}
in manufacturing planning, cutting operations and the supply of tools:\The nature of this desq
makes it suitable not only for neutral file exchange, but also as a basis for implementing and
product databases and for archiving. The methods that are used for these representations ar
developed by ISO/TC 184/SC 4 for the representation of product-data by using standardized infor
models and reference dictionaries.

Definitions and identifications of dictionary entries are defined by means of standard data that
pf instances of the EXPRESS entity data types defined in the common dictionary schema, rg

[SO 13584-24 and ISO 13584-25.

s, solid
by this
Hefined

scribes
bystem.
in and
is data
ription
sharing
e those
mation

consist
sulting

from a joint effort between ISO/TC 184/SC 4 and TEC/TC 3/SC 3D, and in its extensions defined in

© IS0 2017 - All rights reserved

vii


https://standardsiso.com/api/?name=93212cec7addd83d6d4de0dc61e06b0e



https://standardsiso.com/api/?name=93212cec7addd83d6d4de0dc61e06b0e

TECHNICAL SPECIFICATION ISO/TS 13399-305:2017(E)

Cutting tool data representation and exchange —

Part 305:

Creation and exchange of 3D models — Modular tooling

systems withadjustablecartridges forboring———

1 Scope

This document specifies a concept for the design of tool items, for all kinds of modular tooling g
with adjustable cartridges for boring, together with the usage of the related properties and d
pf values.

This document specifies a common way of designing simplified modelsthat contain the followin

cartridges for boring, with an association to the used properties;

— definitions and identifications of the internal structure @fthe 3D model that represents the fi
and the properties of modular tooling systems with adjustable cartridges for boring.

The following are outside the scope of this document;

n) applications where these standard data maybé’stored or referenced;

b) concept of 3D models for cutting tools;

c) concept of 3D models for cutting items;

d) concept of 3D models for other t0ol items not being described in the scope of this document
£) concept of 3D models for adaptive items;

f) concept of 3D modelsforassembly items and auxiliary items.

2 Normative references

The following{dpcuments are referred to in the text in such a way that some or all of their
constitutes requirements of this document. For dated references, only the edition cited appl
undatedaeferences, the latest edition of the referenced document (including any amendments) 4

[SO/TS-13399-50, Cutting tool data representation and exchange — Part 50: Reference diction
reference systems and common concepts

ystems
omains

g:

— definitions and identifications of the design features of modular/tooling systems with adjustable

patures

rontent
es. For

pplies.
ary for

ISO/TS 13399-80, Cutting tool data representation and exchange — Part 80: Creation and exchange of 3D

models — Overview and principles

ISO/TS 13399-201, Cutting tool data representation and exchange — Part 201: Creation and exchange of

3D models — Regular inserts

[SO/TS 13399-202, Cutting tool data representation and exchange — Part 202: Creation and exchange of

3D models — Irregular inserts

© IS0 2017 - All rights reserved
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3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

4 Starting elements, coordinate systems, planes

4.1 General

The m¢delling of the 3D models shall be done by means of nominal dimensions. Some,examples of
nomingdl dimensions are given in Annex A.

WARNING — There is no guarantee that the 3D model, created according to the methods
described in this document, is a true representation of the physical tool-supplied by the tool
manufacturer. If the models are used for simulation purposes, e.g..CAM simulation, it shall
be taken into consideration that the real product dimensions can(differ from those nominal
dimensions.

NOTE 1| Some of the definitions have been taken from ISO/TS 13399-50¢

NOTE 2| 1SO 10303-242 (STEP 3D) allow to write sub-assemblies.as separate STEP 3D files.

4.2 Reference system

The reference system shall consist of the following stahdard elements as shown in Figure 1:

standard coordinate system: right-handed rectangular Cartesian system in three-dimensional
spdce, called “primary coordinate system™(PCS);

three orthogonal planes: planes¢dn:the coordinate system that contain the axis of the system
named “XY-plane” (XYP), “XZ-plane” (XZP) and “YZ-plane” (YZP);

three orthogonal axis: axes$ built as intersections of the three orthogonal plane lines respectively,
named “X-axis” (XA), “Y-axis’ (YA) and “Z-axis” (ZA).

© ISO 2017 - All rights reserved
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YZP '

ZA--

XZP

XYP

Figure'l — Primary coordinate system

4.3 Mounting coordinate system

For the virtual mounting/of components of modular systems either on an adaptive item or on another
component, an additional reference system shall be defined. This reference system shall bg called
‘mounting coordinate system” (MCS). It is located at the starting point of the protruding length ¢f a tool
item. The orieqtation is shown in Figure 2.

© IS0 2017 - All rights reserved 3
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Figure 2 — Orientation of MCS

4.4 (oordinate system at the cutting part

The cogrdinate system at the cutting part is shown in Figure 3)e:g. the front face, named “coordinatg
system|in process” (CIP), with a defined distance to the PCS shall'be oriented as follows:

— thd origin is on a plane that is parallel to the XY-pane of PCS and is located on the most frontj
cufting point;

— Z-3xis of CIP points to the PCS;
— Z-axis of CIP is collinear to the Z-axis of PES;

— Y-alxis of CIP is parallel to the Y-axis-of\PCS.

4 © IS0 2017 - All rights reserved
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.\@

O
E{gﬁre 3 — Orientation of CIP

’\\O
[f the 3D modelling software gives the possibility to include interfaces for components, e.g. mour
cutting part onto a comple ttmg tool, the coordinate system “CIP” should be used.

the software) The
system “CIP”.

e is “CSIF” (for “coordinate system interface”) and includes the coo

%6

4.5 Pla%eg

taface

[f necessary, another ((ﬂzignation shall be given to the interface of the component (dependent on

rdinate

The m@ing shall take place based on planes according to Figure 4, used as reference if applicable.
Th e, the model shall be able to vary or single features of independent design features ghall be
d d by means of changing the value of one or more parameter of the model design Furthermpre, the
d fifiootion Af 4+l n Aiffnvnnmt crnac chall bha cipan i find 1 +ha Hfiha ontact
\A\'ll\-lll\-ﬂ\-l\lll Ul tIITU UIlireroeiit darvdyo gliiaIir e Jlllll.lllll\'u Ll‘y Mdllls CITC l.ll“ll\, LUII\,\'P\-, \'V\'ll ll Lll\')’

each other with the same size, e.g. chip flute, shank, etc.

For the 3D visualization of modular tooling systems, the planes shall be determined as follows.

© IS0 2017 - All rights reserved
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_ “TEP"

_ “HEP"

_ MLSPN

“tool end plane” is located at that end of the connection that points away from the workpiece,
if the tool does not have a contact surface and/or a gauge line the TEP is coplanar with the
XY-plane of the PCS. The overall length (OAL) is the distance between the extremes of the
object and starts at the “TEP”.

“head end plane” is either coplanar with the XY plane of the “CIP”, if CIP does exist, or is
located at the distance of “overall length”.

“shanklength plane” is located at the end of the dimension “shank length”, if the connection

Figure  shows an example of the order and location of defined planes for design.

1s cylindrical. If "shank length™ does not exist, the plane shall be named as “protruding
length plane, LPRP”.

TEP

LSP/LPRP
HEP

Figure 4 — Planes for design

4.6 Adjustment coordinate system on workpiece side

4.6.1 General

Additional coordinate systems for mounting components “CSWx_y” (coordinate system workpiece side)
shall be defined according to ISO/TS 13399-50.

6
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4.6.2 Designation of the coordinate system workpiece side
Case 1 One coordinate system at the workpiece side shall be designated as “CSW”.

Case 2 One coordinate system at workpiece side on different levels shall be designated as “CSWx”, e.g.
“CSW1”, “CSW2”. The numbering shall start at the workpiece side and end at the machine side in the
direction of the positive Z-axis.

Case 3 Multiple coordinate systems at one level, but different angles and not at the centre of the tool

xis, shall be designated with “CSWx_y”, where the “x” defines the level and the “y” defines the number
pf the coordinate system itself. The counting shall start at the three o’clock position counting ini cpunter-
clockwise direction while looking towards the machine spindle (positive Z-axis).

Case 4 Multiple coordinate systems at one level, one angle and different diameters shatl be desjgnated
as described in case 3. The counting shall start at the smallest diameter.

Case 5 Multiple coordinate systems at one level, different angles and different’ diameters ghall be
designated as described in case 3. The counting shall start at the smallest@iameter and at thie three
p’clock position counting in counter-clockwise direction while looking towards the machine [spindle
(positive Z-axis).

Figure 5 illustrates an example of the arrangement of the CSWs.

CSW1_3

Figure 5 — Example of adjustment coordinate system on workpiece side

© IS0 2017 - All rights reserved 7


https://standardsiso.com/api/?name=93212cec7addd83d6d4de0dc61e06b0e

ISO/TS 13399-305:2017(E)

4.6.3 Arrangement of coordinate system workpiece side
The CSWx_y can be arranged in relation to the PCS by means of using the six degrees of freedom.
a) Rotation about:

1) the X-axis by the angle rho (“RHO”);

2) the Y-axis by the angle kappa (“KAP”);

3) [the Z-axis by the angte pai (“PHT™Y:

—

b) Digtance from the PCS origin perpendicular to:
1) | XYW-plane by XYWD;
2) | XZW-plane by XZWD;
3) | YZW-plane by YZWD.

The orientation and location of CSW are shown in Figure 6.

YZp

Figure 6 — Orientation of coordinate system at workpiece side

Figure 7 shows an example of the location of the different coordinate systems.

8 © IS0 2017 - All rights reserved
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Figure 7 — Example of the position of PCS, MCS %a‘CSW

\!
4.7 Design of the pocket seat and cutting reference pou{j@RP) of the insert

The final position of the pocket seat shall be designed by me Qfde51gn1ng an insert. This featulre shall
be used for subtraction from the tool body. To give the p %ﬂlty to use inserts with different corner
radii, only that corner defining the functional dimensimQ all carry the corner radius. The rerhaining
corners shall be designed without corner radius. &

MCS-coordinate system of the insert (MCS_I T) and the PCS-coordinate system of thg insert
(PCS_INSERT) are oriented differently to th§ ary coordinate system of the tool (PCS_TO(QL). The
prientation is shown in Figure 8.

The neutral position of an insert shall p\'@letermmed as follows:

— the origin of the MCS INSERT\@TUoned onto the centre of the inscribed circle; at rectangylar and
parallelogram-shaped 1nser@ e point of origin is determined through the intersection of the two
diagonal lines;

— the X-axis of MCS_I parallel to the X-axis of PCS_INSERT;
— the Y-axis of MC@NSERT parallel to the Y-axis of PCS_INSERT;
— the Z-axis o@ES_INSERT parallel to the Z-axis of PCS_INSERT;
— the X- f PCS_INSERT collinear to the X-axis of PCS_TOOL;
— th@xis of PCS_INSERT collinear to the Z-axis of PCS_TOOL;
—@Z-axis of PCS_INSERT collinear to the Y-axis of PCS_TOOL.

)

Positioning of the insert into the functional location shall be done as follows.

a) Design with end cutting edge angle on a right-handed tool.

— Only those inserts that are located in the second quadrant of the primary coordinate system of
the insert shall be used. Also called “left-handed” inserts.

— The insert shall be rotated by 90-KAPR degrees in mathematic positive direction (counter-
clockwise) about the Y-axis of PCS_TOOL.

© IS0 2017 - All rights reserved 9
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Figuife 8 — Orientation of PCS_INSERT, MCS_INSERT and PCS_TOOL on end cutting edge angle

b) The cutting reference point “CRP” is the point where the functional dimensions are based. The
deflinition of the CRP is gived in'[SO/TS 13399-50. The coordinate system of CRP (CS_CRP) shall bg
deflined as follows:

— | the X-axis of CS_CRP collinear to the X-axis of PCS_INSERT;
— | the Y-axis of €S) CRP parallel to the Y-axis of PCS_INSERT;
— | the Z-axis'of CS_CRP parallel to the Z-axis of PCS_INSERT.

c) If the toolis defined with an orthogonal rake angle and an inclination angle that are unequal to 09
as shewn in Figure 9, the insert shall be rotated about its CRP.

— To define the orthogonal rake angle (GAMO) on the tool, the pocket seat shall be rotated about the
X-axis of C_CRP. If GAMO is smaller than 0° (zero degree), the rotation shall be done in mathematic
positive direction. [f GAMO is greater than 0° (zero degree), the rotation shall be done in mathematic
negative direction.

— To define the inclination angle (LAMS) on the tool, the pocket seat shall be rotated about the Y-axis
of C_CRP. If LAMS is smaller than 0° (zero degree), the rotation shall be done in mathematic positive
direction. If LAMS is greater than 0° (zero degree), the rotation shall be done in mathematic negative
direction.

10 © IS0 2017 - All rights reserved
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Figure 9 — Orthogonal@angle and inclination angle on insert

d) Design with side cutting edge angle’on a right-handed tool.

— Only those inserts located'in the first quadrant of the primary coordinate system of thq insert,
also called “right-handed” or “neutral” inserts, shall be used.

— The insert shall\be rotated by KAPR degrees in mathematic positive direction (cpunter-
clockwise) about'the Y-axis of PCS_TOOL.

— The cuttingreference point “CRP” shall be the point where the functional dimensions ar¢ based.
— Definition of the coordinate system of CRP (see above).

— _Onientation of GAMO and LAMS (see Figure 10).

© IS0 2017 - All rights reserved 11
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"< PCS_TOOL

Figure 10 — Orientation of PCS_INSERT, MCS_INSERT and PCS_TOOL on side cutting edge angle

The M(S_INSERT shall be placed on the CSWx“yof the tool with determinations as follows.
— The X-axis of MCS_INSERT is collinear.to the X-axis of CSWx_y.
— The Y-axis of MCS_INSERT is collinear to the Y-axis of CSWx_y.
— The Z-axis of MCS_INSERT(is eollinear to the Z-axis of CSWx_y.

Figure [11 illustrates an example of mounting insert on pocket seat.

12 © IS0 2017 - All rights reserved
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Figure 11 — Mounting of insert on-pocket seat

5 Design of the model

5.1 General

brooves. Those features shall be designedtas separate design elements after the crude geome
shall be grouped as detail geometry. Based on the non-cutting features (group “NOCUT”), the
features shall be loaded as assembly-parts (group “CUT”) into the basic model.

Inserts shall be incorporated.into the assembly as independent components. The reference
hdjustment coordinate systeins shall be used for the mounting.

The examples of the basic’shapes of adaptive items of the modular systems shall be designg
cylindrical shank andpositioned on to the PCS.

All examples shall.be designed with 0° orthogonal rake angle and 0° inclination angle.

The total ameunt of design elements shall be dependent on the level of detail and on the compl
the cutting'tool.

The, specific model structure of the different shapes and components of modular tooling syster
adjustable cartridges for boring shall be described in the next clauses of this document.

The sketches and features of the crude modélmay not contain details like slots, chamfers, roundiing and

[ry and
cutting

to the

d with

bxity of

hs with

5.2 Necessary parameters for the connection interface feature

Information about the connection interface code shall be filed as properties within the model and

named as parameters as listed in Table 1.

© IS0 2017 - All rights reserved
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Table 1 — Parameter list for connection interface feature

Preferred
symbol

Description

Source of symbol

ISO-ID number

CCMS

Connection code machine side

ISO/TS 13399-3 and
ISO/TS 13399-4

71D102AE3B252

CCTMS

Connection code type machine side

ISO/TS 13399-60
short name of subtype of
connection_interface_feature

feature_class

CCFNMS

Connection code form machine side

ISO/TS 13399-60
number of the variant of the
subtype of
connection_interface_feature

feature_class

CZCMS

Connection size code machine side

connection size code
(dependent of side)

71FC193318002

CCWS

Connection code workpiece side

ISO/TS 13399-3 and ISO/
TS 13399-4

Z71D102AEBA5A9

CCTWS

Connection code type workpiece side

ISO/TS 13399-60
short name of subtype of
connection_interface_feature

feature_class

CCFWS

Connection code form workpiece side

ISO/TS 13399-60
number of the vaniant of the
subtyfpe of
connection_interface_feature

feature_class

CZCWS

Connection size code workpiece side

connéction size code
(dependent of side)

71FC193318002

The information in Table 1 and other relevant propefties shall be incorporated into the model as
paramgters or shall be taken as a separate file.

5.3 Necessary properties for insert and pocket seat

5.3.1 | General

Necessary properties for the designiof the pocket seat features shall be taken in accordance with thg
defined properties for cutting items (see ISO/TS 13399-2). To be able to differentiate between tool{
item arld cutting-item properties, a postfix shall be added to the preferred symbols of the cutting-item
properties. The postfix shall have the same code and sequence as the different coordinate axis systems

on workpiece side that aré-defined in 4.6.

5.3.2 | Propertiesfor’equilateral, equiangular and equilateral, non-equiangular inserts

Equilateral andiequiangular inserts are as follows:

— H: hexagonal insert;

— O: octogonal insert,

— P: pentagonal insert;

— S:square insert;

— T: triangular insert.

Equilateral and non-equiangular inserts are as follows:
a) C,D,E, M, V: rhombic insert;

b) W:trigon insert.

14
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Table 2 lists the properties needed for equilateral, equiangular and equilateral non-equiangular seats.

Table 2 — Properties for modelling equilateral, equiangular and equilateral, non-equiangular

pocket seats

Preferred name

Preferred symbol

Clearance angle major AN
Insert included angle EPSR
trrsertinchudedangtemimor EPSRIN
Inscribed circle diameter IC
Cutting edge lengtha La
Corner radius RE
Corner radius minor REN
Insert thickness S

a  To be calculated. It is dependent on IC and EPSR.

[nserts are designated as follows:

equiangular seats.

equiangular pocket seats

5.3.3 Properties for non-equilateral, equiangular and non-equilateral, non-equiangular

— non-equilateral and equiangular inserts designated as: K, —Tectangular insert;

Table 3 lists the properties needed for non-equilateral, equiangular and non-equilater

Table 3 — Properties for modelling non-equilateral, equiangular and non-equilateral,

Preferred name

Preferred symbol

Clearance angle major: AN
Clearance angle minor ANN
Insert included-angle EPSR
Insert length INSL
Cornet radius RE
Coernet radius minor REN
Insert thickness S
Insert width w1
Cutting edge lengtha La

a  To be calculated. It is dependent on INSL and EPSR.

inserts

— non-equilateral and non-equiangular inserts designated as: A, B, K — parallelogram-shaped insert.

]l non-

non-

.3.4 Properties for round inserts

Round inserts are designated as: R — round insert.

Table 4 lists the properties needed for round seats.

© IS0 2017 - All rights reserved
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5.3.5

Table 4 — Properties for modelling round pocket seats

Preferred name Preferred symbol
Clearance angle major AN
Inscribed circle diameter IC
Insert thickness S

Design of the pocket seat feature

The de
ISO/TS
where {

6 Ba

6.1 Monoblock extension bridges with adaptor

he functional dimensions are based.

6.1.1 |General
Figure L2 shows the properties used for identification and classification‘of'monoblock extension bridgeg
with adaptor. The example shows a bridge with cylindrical shank.
LFLPR
[ iR
CCTMS,CCFMS,CZCMS 3 | y
g \ CCTWS,CCFWS,CZCWS | l E | |
.
| |

sign shall be done according to ISO/TS 13399-201 for regular inserts or according’ to
13399-202 for irregular inserts, but without any corner configuration on the opposité side

sic shapes for extension bridges, adjustment and assembly parts

1 f

DCON b s = =

LS

OAL

BDX L g

OAW

Figure 12 — Determination of properties for monoblock extension bridges with adaptor

6.1.2
Abloci

Necessary properties

s as follows.

Table 5 lists the properties needed for a monoblock extension bridge with adaptor.

16
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Table 5 — Properties for the modelling of a monoblock extension bridge with adaptor

)

b)

6.1.3 Basic geometry

The basic of that part is a rotational design feature which contains all elements between th
‘TEP” and the plane “HEP” to the part.

The sketch (outline contour) includes all the real measure elements of Table 5 and shall be desig
the XZ plane of the “PCS”. The rotational axis is the standard Z-axis.

The design of the sketch shall be done as follows.

Adjustment coordinate systems at workpiece side (CSWx_y) shall be done as follows.

Figure 13'shows the monoblock extension bridges with adaptor and Figure 14 shows the determ
pf thé temporary properties for the design of the dovetail connection.

Preferred name Preferred symbol

Body diameter maximum BDX
Connection diameter DCON
Functional length LF
Protruding length LPR

Shank length LS

Overall length OAL
Overall width OAW

The sketch shall be determined as a half section.

e plane

fned on

The sketch shall be constrained to the coordinate syStem “PCS” and to the planes “TEP” andl “HEP”
according to Figure 13. If the CAD software does notsupport the use of datum planes, the sketch shall
be fully dimensioned. Otherwise, the distances shal be in conjunction with the defined datum|planes.

The dimensioning shall be done with the appropriate properties listed in Table 1.

The sketch shall be revolved about the;Z<axis by 360°.

The examples show the dovetail cennection designed as an extruded solid feature, which if based

on the YZ-plane, extruded in direction of X-axis and then subtracted from the basic body.

For the assembly of the'components on the workpiece side, the adjustment coordinate gystems

CSWx_y shall be uséd;

The example shows the maximum and minimum positions of the CSW. In between thgse two
extremes, the.components shall have any possible location. To address the location of the CSWs, two
temporary dimensions that define the extreme dimensions from the centre line of the exfension

bridge based on the maximum and minimum cutting diameter are determined.

© IS0 2017 - All rights reserved
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LSPILPRE-
/

3
xO
Figure 13 — 3D model of.\a\@‘l‘()noblock extension bridge with adaptor

@)

5 HEP

KN_0001

Figure 14 — Determination of properties for the design of the dovetail connection
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6.2 Bridge tool adapter

6.2.1 General

Figure 15 shows the properties used for identification and classification of bridge tool adaptors. The
example shows a bridge tool adaptor with cylindrical shank.

CCTWS, CCFWS, CZCWS LE

|

| CCTMS, CCFMS, CZCMS
R » J

| y

A ~, -
& | \
|
BDX —-—--—-EJ-P-—-—— BEON|, = me—or—tag el bl
i

N =

LS

0AW OAL

Figure 15 — Determination of properties for bridge tool adaptors

6.2.2 Necessary properties

See Table 5 for necessary properties.

6.2.3 Basic geometry

The structure of the modelis described in 6.1.3 and is in accordance with Figure 16.
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Figure 16 — 3D model of a bridge tool adaptor

6.3

(wel

ridge tool

6.3.1 | General

Figure [17 shows the properties used for identification and classification of bridge tool. The examplg
shows & bridge tool adaptor with dovetail connection.

CCTMS, COEMS, CZUMS

}

CCTWS, COFWS, CZOWS

&

—P-
4(%— Hof=H  aox

é |
|
|

1 .

Ay LF

Figure 17 — Determination of properties for a bridge tool
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6.3.2 Necessary properties

Table 6 lists the properties needed for a bridge tool.

ISO/TS 13399-305:2017(E)

Table 6 — Properties for the modelling of a bridge tool

6.3.3 Basic geometry

KM_0005

o= )

KM_0005

|

o

%o
The structure of the model is described in 6.1.3 and in accordance with Fi%@ﬁz 18.

KN_0D0G

BDX

KN_0006

Preferred name Preferred symbol
Body diameter maximum BDX
Functional length LF
Protruding length LPR '<\
Overall width OAW Q
In the case of bridge tools, the protruding length is equal the functional length. Q<O

L ¥

/
LPR, LF

Figure 18 — 3D model of a bridge tool

© IS0 2017 - All rights reserved
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For the determination of properties for the design of the dovetail connection, see Figure 14.
6.4 Slide for adjustable units

6.4.1 General

Figure 19 shows the properties used for identification and classification of slides for adjustable units.
The example shows a slide with dovetail connection.

UL TWS

CCFWS

h ( | 1 I
|
LS B ‘ | ‘ |
L \‘ : | ADUL i
)
A ]
cqms, [T | = ‘ i
CCFMS, A R i
42 Aol || |
I ERe——— | |
T Sz
_DCCENWS
- OAH _ L O0AW

Figure 19 — Determination of properties for the slide for adjustable units

6.4.2 | Necessary properties

Table 7|lists the propertiessneeded for a slide for an adjustable unit.

Table'7 — Properties for modelling of a slide for adjustable units

Preferred name Preferred symbol
Adjustable unit assembly length ADJUL
Connection diameter workpiece side DCONWS
Functional height HF
Clamping length LSCN
Overall height OAH
Overall length OAL
Overall width 0AW

6.4.3 Basic geometry of slides for adjustable units

The basis of that part is an extruded design feature which contains all elements between the plane
“TEP” and the plane HEP.
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The sketch includes all the real measure elements defined in Table 7 and shall be designed on
plane of the PCS. The extrusion shall be done parallel to the negative Z-axis.

The design of the sketch shall be as follows.

— The sketch shall be determined as a cross section.

the XY

— The sketch shall be constrained to the coordinate system “PCS” and to the planes “TEP” and “HEP”

according to Figure 20. If the CAD software does not support the use of datum planes, the sket
be fully dimensioned. Otherwise, the distances shall be in conjunction with the defined datu

ch shall
planes.

— The dimensioning shall be done with the appropriate properties listed in Table 7.

— The sketch shall be extruded along the negative Z-axis.
— The examples shows the dovetail connection designed as an extruded solid feafure, based
YZ-plane, extruded in direction of X-axis and then subtracted from the basicibody.

~—___ADJUL
TEP | -

r //'/ | II. ]
& ON_0002 1~ |

| /./.
K/KN_oom

Figure 20 — 3D model of slide for adjustable unit

The slide for adjustaple units shall be used for external machining operations as well. In this c
mounting coordinate'system shall be turned by 180° about its Z-axis.

6.5 Slide element

6.5.1 _‘General

Figure 21 shows the properties used for identification and classification of slides for adjustabl

on the

hse, the

e units.

The example shows a slide with dovetail connection.

© IS0 2017 - All rights reserved
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COTWS, COF WS, CTOWS

e EERE
CCTMZ.CCFMS CZCMS
\ | 1 ]
-
L]l
oy
L I
F3 | OaL
L]
’é{}l’" |
=i s ,
T ADJUL
| | ' 1
QA s DA .
_l | |_
I. > ]
Ego| HF
HSUP L L
TTE
Figure 21 — Determination of properties for the slide element
6.5.2 | Necessary properties
Table 8|lists the properties needed for aslide element.
Table 8 — Properties for the modelling of a slide element
Preferred name Preferred symbol
Adjustable ynit-dassembly length ADJUL
Support Height HSUP
Functional height HF
Protruding length LPR
Overall height OAH
Overall length OAL
Overall width 0AW

6.5.3 Basic geometry of slide elements

The structure of the model is described in 6.4.3 and is in accordance with Figure 22.
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6.6 Balance weight

6.6.1 General

rectangular connection.

» CSW

Figure 22 — 3D

N\
¥
xO
.\c‘}‘

el of a slide element

Figure 23 shows the properties used for identification and classification of balance weight with

© IS0 2017 - All rights reserved
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_ll— e ! P
|_____ 3
_L 1 ] 1
L —j—
|
|
| OAL
: LSC
|
|
|
r ] I
o I : I
|
HF DAW
HSUP
OAH
CCTMS.CCFMS.CZCMS
—
_____ 1
i
_____ |
1
)
— |

Figure 23 — Determination of properties for balance weight

6.6.2 |[Necessary properties

See Talhle 8 for necessary properties:

6.6.3 | Basic geometry of balance weights

The strjucture of the modelis described in 6.4.3 and is in accordance with Figure 24. The balance weight
shall ngt have any cogrdihate system workpiece side.
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7.1 Adjustable unit

7.1.1 General

7 Basic shapes for cartridges and insert holdezg

Q
N

\‘Q\Q)

ISO/TS 13399-305:2017(E)

S

6@?

Figure 24 — 3D model of a balance w,

Figure 25 shows the properties used for iden@&ation and classification of adjustable units. The gxkample
shows an adjustable unit without any mounted components because of the universal applicgtion of
these adjustable units. \Q
C)\\C\){‘ CCTWS CCFWS ,CZCWS
O® : 1 5
O ] 1 /1 ARG
O ‘ ] : s
N
& o -
é) 1 %\\ -
%/\?* o \&
1 ~an [z
CCTMS CCFEMS,CZCMS BDX
Figure 25 — Determination of properties for adjustable units
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7.1.2
Table 9

Necessary properties

lists the properties needed for an adjustable unit.

Table 9 — Properties for the modelling of an adjustable unit

7.1.3

The bas
MTEP" 4

b

The ske
designg

The des

— The sketch shall be determined as a half section.

— The sketch shall be constrained to the coordinate system “PCS” and to the planes “TEP” and “HEP’

acd

be fully dimensioned. Otherwise, the distances shall be in conjunction with the defined datum planes

— Th
sha

— Th

— Th
thd

The adjustment coordinate systems at workpiece side (CSWx_y) shall be as follows:

— for]
sha

Figure

Preferred name Preferred symbol
Adjustment range ADJRG
Body diameter, maximum BDX
Body length LB
Functional length LF
Clamping length LSC
Overall length OAL

Basic geometry of adjustable units

ic of that part shall be a rotational design feature which contains all elements between the pland
nd the plane “HEP” to the part.

tch (outline contour) shall include all the real measure elements defined in Table 10 and shall be
d on the XZ plane of the “PCS”. The rotational axis is the standard Z-axis.

ign of the sketch shall be as follows.

ording to Figure 26. If the CAD software does not'support the use of datum planes, the sketch shall

e dimensioning shall be done with the appropriate properties listed in Table 1. Missing dimension
1l be named as defined in ISO/TS 13399-80.

b sketch shall be revolved about the'Z-axis by 360°.

b example shows the rectangular key connection designed as an extruded solid feature, based on
YZ-plane, extruded in direction of X-axis and then subtracted from the basic body.

the assembly ofcthe components on the workpiece side, the adjustment coordinate system CSW
11 be used.

6 shows-a'possible design of a cutting component mounted on the adjustable unit.

28
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LB

KN_0007

Figure 2 Q 3D model of an adjustable unit
’\\0
7.2 Boring head for adjustable units

7.2.1 General C)O

Figure 27 shows t é%perties used for identification and classification of adjustable units. The ¢
shows an adjust unit without any mounted components because of the universe application
ndjustable uni

e
Y
N

xample
pf these

)
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LF

DRVS CCTWS, CCFWS, CZCWS
CCTMS, CCFMS, CZMS ;/<J
\ 7 ~
bk A \>/
LTIV o \"I.’ ] @ BD
u
L

OAL

Figure 27 — Determination of properties for a boring head for adjastable units

7.2.2 | Necessary properties

Table 1D lists the properties needed for a boring head for adjustable/units.

Table 10 — Properties for the modelling of a boring head for adjustable units

Preferred name Preferred symbol
Body diameter BD
Body diameter, maximum BDX
Drive size DRVS
Functional length LF
Shank length LS
Overall length OAL

7.2.3 |Basic geometry of boringheads for adjustable units

The strjucture of the model is déscribed in 7.1.3 and is in accordance with Figure 28.
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DCONMS

KN_0008

KN_0007

N\
Figure 28 — 3D models of a boring heg (5} adjustable units
8 Basic shapes of rotating boring systeng&g\\

%]
8.1 General \\.Q

por more of the components being described in the clauses before. Basis for the assembly sha
‘MCS/CSW” coordinate system to wlggrthe components shall be mated.
QS)

8.2 Assembled singl int bridge tool

O

B8.2.1 General ()

Figure 29 sho&}e properties used for identification and classification of a single-point brid
The exampl@ s a bridge tool with cylindrical shank.

&
v
A

The following subclauses describe the structdre of assembled rotating boring systems that contlin one

] be an

For the assembly along with the @}}dinate systems MCS and CSW, the planes defined in 4.5 shall e used.

e tool.
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DAL

LS LR IIC MIID

DCM.

8.2.2

Table 1
edge, t
values

DCPSN,
Dex

BDX

\\j

DCON : : CDIA
BH

e

CCTMS CCFMS.CZCMS

BLWOD

i

T
™
.

Figure 29 — Determination of properties for assembled single-point bridge tool

o

Necessary properties

1 lists the properties needed forthe assembly of a bridge tool. For the position of the cutting
he property “cutting diameter, maximum” shall be used. The properties describing the other
bf the cutting diameter shall be listed for information only.

32
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Table 11 — Properties for the assembly of single-point bridge tools
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Preferred name

Preferred symbol

Body diameter, maximum BDX
Bridge height BH
Balance weight outside diameter BLWOD
Collision diameter CDIA
Tool cutting edge angle type code CEATC
Cutting diameter, minimum DCN
Connection diameter DCON
Cutting diameter, maximum DCX
Pre-setting cutting diameter, smaller DCPSN
Support height HSUPR
Insert interface code HC
Tool cutting edge angle KAPR
Functional length LF
Protruding length LPR
Shank length LS
Master insert identification MIID
Overall length OAL
Overall width 0AW

8.2.3 Assembled model of single-point bridgetool

component located on the machine side:

The assembly shall take place by means oftusing the coordinate systems. These are part
individual models. To assemble the components together, the corresponding mating conditions
used to mate the MCS of the componentlocated towards the workpiece to the appropriate CSV|

Figure 30 shows the different coordinate systems of the individual components for the assembly

of the

thall be
V of the

<
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For the
additio

the bridlge tool with the distance

Figure

b

S
¥

Figure 30 — Cogﬁﬁxate systems for assembly
S
N
determination of the functionaﬁéngth and the usage of the model for the NC-programming, an

hal coordinates system called\“CIP” (coordinate system in process) shall be placed at the axis of
(of the functional length “LF".

31 shows the asseml@%’ridge tool with its main dimensions and coordinate systems.

N

34
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/ i
OAW,
DCN.DCPSN.DCX
4{___%___%_; A
ey, | N
X
"% beow Q<O ’
Cb/
CDIA (bQ)
N
9
e | BLWOD
e,
%
N
Figure 31 — Asse@led single-point bridge tool

¥
8.3 Assembled single-point bliﬁ@ tool for reverse internal operations
QS
N\
8.3.1 General C)\

-

reverse internal operatjions. The example shows a bridge tool with cylindrical shank.

Figure 32 shows the pr(é)@ used for identification and classification of a single-point bridge

tool for

© IS0 2017 - All rights reserved
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LPR

LS LF

G, MID

Figure 32 — Determination of properties forassembled single-point bridge tool for reverse

8.3.2
See Tal

8.3.3

The st

Figure
coordir

BOX DCON = = CDIA
BH

CCTMS5,CCFM 5, CZCM3 /

BLWOD

internal operations

Necessary properties

le 11 for necessary properties.

Assembled model of'single-point bridge tool for reverse operations
ucture of the madelis described in 8.2.3 and is in accordance with Figure 33.

33 shows the-assembled bridge tool for reverse operations with its main dimensions and

ate systems.

J_

.
[

5
G

AWy
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OAL
LS
"‘——._.___‘_‘_.‘_‘-—\_\LF_\_‘;
]_‘_—_—_‘_‘_‘—_—_‘_'__‘—‘—-—_
- i
LIANVY /
DCN,DCPSN,DCX A
Q’\
0P
DCON oy
BDX (bQ)
¥ BLWOD
_\_—_‘_'_‘—\—
TEP
&
Figure 33 — Assembleq\ 'ﬁﬁle-point bridge tool for reverse operations

N
8.4 Assembled multi-point bridge tool

8.4.1 General O®

The tool enables ust different cutting diameters and functional length, for example, for rq
and finishing. T]éxample shows a bridge tool with cylindrical shank.

Q~
&
R

)
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Figure 34 shows theproperties used for identification and classification of a multi-point bridge tool.

ughing
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OAL

s FR.LF
- = HC.MIID OAW
| Ej
HSUP /-
M
BDX DCON DCN,
BH DCX,
DCPSN,
| DCoPaX
CCTMS,CCFMS,CZCMS 1] !
r ;

LF2

Figure 34 — Determination of properties for multi-point assembled bridge tool

8.4.2 | Necessary properties

Table 1|2 lists the properties needed for the assembly.sf*a bridge tool. For the position of the cutting
edges, the property “cutting diameter, maximum” shall be used. The properties describing the other]
values of the cutting diameter shall be listed for infermation only.

Table 12 — Properties for. the assembly of multi-point bridge tools

Preferfed name Preferred symbol
Body diameter, maximum BDX
Bridge height BH
Balance weight outside diameter BLWOD
Collision diameter CDIA
Tool cutting'edge angle type code CEATC
Cutting'diameter, minimum DCN
Conwnection diameter DCON
Cutting diameter, maximum DCX
Pre-setting cutting diameter, smaller DCPSN
Pre-setting cutting diameter, greater DCPSX
Support height HSUP
Insert interface codea [1C
Tool cutting edge angle KAPR
Functional lengtha LF
Protruding length LPR
Shank length LS
a  Properties are indexed for the determination of the second cutting edge on the
bridge tool.
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Preferred name

Preferred symbol

Master insert identificationa MIID
Overall length OAL
overall width 0AW

bridge tool.

a  Properties are indexed for the determination of the second cutting edge on the

8.4.3 Assembled model of multi-point bridge tool ,<\
Q
The structure of the model is described in 8.2.3 and is in accordance with Figure 35. <O .
Figure 35 shows the assembled multi-point bridge tool with its main dimensié& and coofrdinate
Systems. y
. )
4 ———
BDX
N loen
O OCPSN
oCx
O 9cPSX
o
Figure 35 — Assembled multi-point bridge tool
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8.5 Assembled single-point bridge tool for external operations

8.5.1 General

Figure 36 shows the properties used for identification and classification of an assembled single-point
bridge tool for external operations. The example shows a bridge tool with cylindrical shank.

" OAL a0
LS 1 I:ll:)r LE OAW
A M FTT
CDIA :
CCTMS
CCFMS
CZCMS - KAPR .
: HsUP \
L_ICMIIB, /’ \
; . DCINN :
B DCON DCIPSN
DCINX
DCIPSX
—— >
BLWOD ‘ i ‘
1 =
Figure 36 — Determination of properties for assembled single-point bridge tool for external
operations
8.5.2 | Necessary properties
Table 1|3 lists the properties needed for the assembly of a bridge tool. For the position of the cutting
edge, the property £cutting diameter internal, maximum” shall be used. The properties describing thg
other vplues of thedinternal cutting diameter shall be listed for information only.
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Table 13 — Properties for the assembly of single-point bridge tools for external operations

Preferred name Preferred symbol
Body diameter, maximum BDX
Bridge height BH
Balance weight outside diameter BLWOD
Collision diameter CDIA
Tool cutting edge angle type code CEATC
Cutting diameter, inner, minimum DCINN
Cutting diameter, inner, maximum DCINX
Pre-setting cutting diameter, inner, smaller DCIPSN
Pre-setting cutting diameter, inner, greater DCIPSX
Connection diameter DCON
Support height HSUP
Insert interface code [IC
Tool cutting edge angle KAPR
Functional length LF
Protruding length LPR
Shank length LS
Master insert identification MIID
Overall length OAL
Overall width 0AW

8.5.3 Assembled model of single-point bridge tool for external operations
The structure of the model is described in.8:2.3 and is in accordance with Figure 37.

Figure 37 shows a left-handed assembled single-point bridge tool for external operations with ifs main
dimensions and coordinate systems.
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8.6 A

8.6.1

Figure
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Figure 37
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operties used for identification and classification of an assembled multi-point
oézons. The example shows a bridge tool with cylindrical shank.

42

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=93212cec7addd83d6d4de0dc61e06b0e

OAL

ISO/TS 13399-305:2017(E)

CCTMS
CCFMS
CZCMS

LF2

8.6.2 Necessary properties

See Table 13 for necessary properties.

dimensions and coordinate systems.

operations

8.6.3 Assembled model of a multi-point bridge tool for external operations

7 DN T

oaw
LS LPR LF
| i e
EH| Hsue 1S MID
BDX DCON [?Glcm CoIA
DCRNX
Hi3 DCIPSX

1
J

The structure of the model is described in 8.2.3 and is in accordance with Figure 39.

Figure 38 — Determination of properties for assembled multi-point bridge tool for extg

Figure 39 shows a left-handed assembled multi-point bridge tool for external operations with i

rnal

[s main
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oving. The example shows a bridge tool with cylindrical shank.
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Figure 39 — Assembled &’Q&i-point bridge tool for external operations
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Figure 40 — Determination of properties for assembled single-point bridge tool for axial
grooving

8.7.2 Necessary properties

Table 14 lists the properties needed;for the assembly of a bridge tool. For the position of the [cutting

edge, the property “cutting diameter, maximum” shall be used. The properties describing the other
values of the cutting diameter shall be listed for information only.

Table 14 — Properties for assembly of single-point bridge tools for axial grooving

Preferred name Preferred symbol

Bady diameter, maximum BDX
Bridge height BH
Balance weight outside diameter BLWOD
Cartridge outside diameter CAOD
Collision diameter CDIA
Cutting depth maximum CDX
Tool cutting edge angle type code CEATC
Cutting width cw
Axial groove outside diameter minimum DAXN
Axial groove outside diameter maximum DAXX
Pre-setting cutting diameter, inner, smaller DCPSN
Pre-setting cutting diameter, smaller DCPSN
Pre-setting cutting diameter, greater DCPSX
Connection diameter DCON
Support height HSUP
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Table 14 (continued)
Preferred name Preferred symbol
Insert interface code IIC
Tool cutting edge angle KAPR
Functional length LF
Protruding length LPR
Shank length LS
Master insert identification MIID /\
overall length OAL Q\
Overall width 0AW <O X
o o o5
8.7.3 | Assembled model of single-point bridge tool for axial grooving oy
The strjucture of the model is described in 8.2.3 and is in accordance with Figure 41(503
Figul(“ic_e 11 shows an assembled single-point bridge tool for axial grooving with,{@nain dimensions and
coordif

ate systems.
o
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BDX ' 1
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I

-
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46
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Figure 41 — Assembled single-point bridge tool for axial grooving
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8.8 Assembled multi-point bridge tool for axial grooving

8.8.1 General

Figure 42 shows the properties used for identification and classification of an assembled multi-point
bridge tool for axial grooving. The example shows a bridge tool with cylindrical shank.

OAaL

LS LF; PR

ke KAP
HSUF
DAXN
DAXX
BOX| pcoy—t- 2 : T cola | porse
i DCPSX
CAO
LF2 DAW

Figure 42 — Determination of properties for assembled multi-point bridge tool for axial
grooving

8.8.2 Necessary properties

See Table 14 for necessary properties.

8.8.3 Assemblednodel of multi-point bridge tool for axial grooving
The structure ofthe model is described in 8.2.3 and is in accordance with Figure 43.

Figure 43 shows an assembled multi-point bridge tool for axial grooving with its main dimensi¢ns and
coordinate systems.
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8.9

8.9.1

Figure #4 show properties used for identification and classification of an assembled boring head
The example

48
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Figure 43 — Asse@ﬁl’ed multi-point bridge tool for axial grooving
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s a boring head with cylindrical shank.
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Figure 44 — Determination of properties for boring head

8.9.2 Necessary properties

Table 15 lists the properties needed for the assembly of a boring head. For the position of the

values of the cutting diameter shall be-listed for information only.

Table 15— Properties for assembly of boring heads

cutting

edge, the property “cutting diameterfmaximum” shall be used. The properties describing the other

Preferred name Preferred symbol

Body diameter, maximum BDX
Toolcutting edge angle type code CEATC
Cutting diameter, minimum DCN
€onnection diameter DCON
Cutting diameter, maximum DCX
Pre-setting cutting diameter, smaller DCPSN
Pre-setting cutting diameter, greater DCPSX
Insert interface caode I11C
Tool cutting edge angle KAPR
Functional length LF
Protruding length LPR
Shank length LS
Master insert identification MIID
Overall length OAL

8.9.3 Assembled model of boring head

The structure of the model is described in 8.2.3 and is in accordance with Figure 45.
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Figure 45 shows an assembled boring head with its main dimensions and coordinate systems.

=1 LSP/LPRP

HEP

[

8.10 Hine boring head with boring bar Q
QO
8.10.1|G 1 Z
enera \\9
Figure 46 shows the properties used for identifig@&\l and classification of an assembled fine boring
head wijth boring bar. The example shows a fine bering head with cylindrical shank.
xO oar "
L8 ;‘\\0 LPR,LF
(N
Q‘ . LUX
= : L ADJRGA
coiA ‘ ADJRGR

BDX
DCONMS

©

Figure 45 — Assembled boring heaé\

-ls o P ﬂ_f:'_}qwf i

8.10.2

Figure 46 — Determination of properties for fine boring head with boring bar

Necessary properties

Table 16 lists the properties needed for the assembly of a fine boring head. For the position of the
cutting edge, the property “cutting diameter, maximum” shall be used. The properties describing the
other values of the cutting diameter shall be listed for information only.

50
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Table 16 — Properties for the assembly of fine boring heads with boring bar

Preferred name Preferred symbol
Adjustment range axial ADJRGA
Adjustment range radial ADJRGR
Body diameter, maximum BDX
Collision diameter CDIA
Tool cutting edge angle type code CEATC
Cutting diameter, minimum DCN '<\
Connection diameter DCON Q
Cutting diameter, maximum DCX
Pre-setting cutting diameter, smaller DCPSN m\)
Insert interface code 1IC - -
Tool cutting edge angle KA‘@U
Functional length . NLF
Protruding length A‘O LPR
Shank length A O\ LS
Usable length maximum &\J LUX
Master insert identification /. o MIID
Overall length AO‘ OAL

\‘(
8.10.3 Assembled model of fine boring head with{&)ring bar
The structure of the model is described in 8.2.3@%’15 in accordance with Figure 47.

Figure 47 shows an assembled left-handed@ boring head with boring bar with its main dimgnsions
dge is shown with its maximum axial travel.

hnd coordinate systems, where the cutting&e

DCPSX

DCN
PR | DCX

LPSILPRP

LUXP

HEP
| L ADJRGA
I TT—— — |

Figure 47 — Assembled fine boring head with boring bar
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8.11 Boring head with adjustable unit

8.11.1 General

Figure 48 and Figure 49 show the properties used for identification and classification of an assembled
boring head with adjustable unit. Figure 48 shows a boring head with cylindrical shank for boring
operations. Figure 49 shows a boring head with cylindrical shank for reverse (pull back) operations.

OAL
LS LPR, LF 11C, MIID
| KAPR
ADJRGR ey
BDX | DCON O+ SRR PCX
il \\) DCPSN
ANNIT F 2
CCTMS
CCFMS
CZCMS

Figure 48 — Determination of properties for boring head with adjustable unit — Boring

operation
OAL
1S
LF | 1IC, MIID
/
DCN
DCX
h DCPSN
ADJRGR
BDX | DCON o+O-0 !
LLC
CCTMS
CCFMS LPR
C7ZCMS

Figure 49 — Determination of properties for boring head with adjustable unit — Reverse
operation

8.11.2 Necessary properties

See Table 15 for necessary properties.
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8.11.3 Assembled model of boring head with adjustable unit
The structure of the model is described in 8.2.3 and is in accordance with Figure 50 and Figure 51.

Figure 50 shows an assembled boring head with adjustable unit with its main dimensions and
coordinate systems for boring operations. Figure 51 shows an assembled boring head completed for
reverse cutting operations.

OAL

BDX
DCON

TE LSPILPRP

Figure 50 — Assembled boring head\w@h adjustable unit for boring operations

N

\A\QOAL\‘
xs} LPR

&=

LSP/LPRP

Figure 51 — Assembled boring head with adjustable unit for reverse operations
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9 Design of details

9.1 Basis for modelling

All details shall be designed as separate design features and shall not be incorporated into the revolved
body of the crude geometry.

9.2 Fixing threads for inserts

Interndl threads for the fastening of the inserts shall not be designed as details because they are ﬁ‘Qt

relevarnt for collision. (19'\

9.3 (ontact/clamping surfaces — Orientation (bQo‘)’
/

Clampihg surfaces to be visualized within the tool model shall be orientated by me@% of a uniqus

orientation. The normal of the face shall be parallel with the “+Y”-axis of the primary@rdinate system

“PCS” als shown in Figure 52. N

S

o) Figure 52 — Orientation of planar/clamping surfaces

9.4 Chamfers and roundings

Necessary chamfers and rounding shall be created within the according function of the 3D CAD system.
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10 Attributes of surfaces — Visualization of model features

For a printed version of this document, the colour settings as part of the attributes of the surfaces shall

be taken in accordance to ISO/TS 13399-80.

NOTE1 Some CAD systems identify only one surface of the same diameter even if this surface is mated by
means of two solid design features. Therefore, to be able to address the surface attributes to each of these
features, a revolved design feature is created over the cutting part feature. In the tree of elements and features,
this element is called “CUTTING_SURFACE". This design feature is created with the sketch elements of the cutting

nd non-cutting part and will be placed at the end of the tree

NOTE 2  Some CAD systems give the possibility to use the available lines of the main sketches for the
pf the “CUTTING_SURFACE”. Hereby, the datum planes “LCFP” and others are used as references. V|
Kuppression of the main design elements, all referenced design elements are supressed either.

11 Data exchange model

The model for the data exchange is shown in an example of a boring head in*Figure 53.

components. All of these components shall contain the geometrical féatures (collision contour),
coordinate system “PCS”, the mounting coordinate system “MCS” Jthe coordinate system in
‘CIP”, CRP points and the cutting edge line that are relevantifor components and for the d
examination.

For a basic model, the number of the CUT components is’equal to the amount of insert positio
(see 4.6). For detail model, the number of the CUT components is the number of inserts in the to

[f more than one insert exists in a single tool, eachdinsert is defined as a “CUT” feature and it is
‘CUT?1”, “CUT2”,“CUT1_1", “CUT1_2".

Creation
Vith the

The modular tooling system with adjustable cartridges for boring™Ns created as an assembly of

rimary
process
pllision

h levels
b].

named

© IS0 2017 - All rights reserved

55


https://standardsiso.com/api/?name=93212cec7addd83d6d4de0dc61e06b0e

ISO/TS 13399-305:2017(E)

‘ Tooling I
System STy
Assembly
construction | “omponent
= A
| Adaptive item ICDmp — (19'\
N
o)
—+ Tool I,ﬂﬁsembh, D
(b‘b
N

Assembl 6%
construction | Component
g\\
O

NOCUT omponent

A3

C"-@@ Component

T&@' Assembly

(if there is more than one tool )
| b
| o
-
A

Q‘ : Assembly
O construction | omponent

NOCUT Component

i

&?\ — CuUl Component

Figure 53 — Model for data exchange

The structure of the detailed and basic models should be as shown in Figure 54 and Figure 55. The
example presents a modular tool system with one holder and two tools including one insert in each tool.
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Q& Figure 55 — Basic model
An ple of modular tooling system with adjustable cartridge is shown in Figure 56.
x B
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