TECHNICAL ISO/TS
SPECIFICATION  13399-301

First edition

201

3-10-15

Cutting tool data representation and

exchange —

Part 301:

Concept for the design of 3D mode
based on properties according to I
TS 13399-3: Modelling of thread-
cutting taps, thread-forming taps a
thread-cutting dies

Représentation et échange des données relatives aux outils coup

Partje’301: Description des modéles 3D basés sur les propriété:
I'ISO/TS 13399-3: Modélisation des tarauds, tarauds a refouler
filiéres de filetage

s
50/

nd

ants —
de

— Reference
=, "= ISO/TS 13399-301:

number
2013(E)

©1S0 2013


https://standardsiso.com/api/?name=4ae5e2cfa72f734c19fddb1ce60143dd

ISO/TS 13399-301:2013(E)

/0'\5 COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=4ae5e2cfa72f734c19fddb1ce60143dd

ISO/TS 13399-301:2013(E)

Contents Page
FOT@WOTM ... e eeeeeeeeeeeeeeeeeeeeeereeeee \'4
| 00 o0 o L0 ot 5 () ¢ oo vii
1 SCOPI ..ot 1
2 INOTTNATIVE FEECT@IICES ........ooooooooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oottt 1

3.1 GENETAL .o

3.2 Reference SyStem ...

3.3 Coordinate system at the cutting part

34 MCS coordinate SYyStem.........c.mersmersivrrsinns

3.5 | 20 0 LTSRS S
4 Design of the Modell. ... e o 4

4.1 LTS 0 =) o= oLttt IO 4

4.2 Necessary parameters for the connection interface feature /... o 5
5 Thread-cutting tap with offset shank

5.1 GENETAL .o

5.2 NeCeSSaArY PIrOPEITIES. ... s

5.3 Geometry of the non-cutting part including the shank............cc o 6

5.4 Geometry of the CULHING PATT ..ot 7

5.5 Thread-cutting tap with offset shank — Complete ... o 8
6 Thread-cutting tap with reinforced shank

6.1 (073 S T) = | U S

6.2 INECESSATY PIOPETTIES....oooooieeeieee gt e etk

6.3 Geometry of the non-cutting pact including the shank.......... o, 10

6.4 Geometry of the cutting part

6.5 Thread-cutting tap with reinforced shank complete......... o 10
7 Thread-forming tap with offset Shank ...

7.1 General ..o s s s

7.2 Necessary properties

7.3 Geometry of the non-cutting part including the shank..

7.4  Geometry Of tHe CULLING PATT ..o

7.5 Thread-ferming tap with offset shank — Complete.........in
8 Thread-forming tap with reinforced shank

8.1 (O35 =) = | N

8.2 NEEESSATY PIrOPEITIES. ..ot

8.3 Geometry of the non-cutting part including the shank..........coc o, 13

8,4\~ Geometry of the CUTING PATT. ...t | 13

8.5 Thread-forming tap with reinforced shank — Complete........... o 13
& Thread-cutting die round ShaAPe ...

9.1 General ...,

9.2 Necessary properties
9.3 Geometry of the non-cutting part

9.4 Geometry of the cutting part........
9.5  Thread-cutting die, round shape — COMPIELE ... 16
10 Thread-cutting die, hexagonal Shape. ...
TO.T  GOIETAL o888
10.2 Necessary Properties.....
10.3 Geometry of the non-cutting part.........c.....
10.4 Geometry of the cutting part...........c
10.5 Thread-cutting tap, hexagonal shape — Complete
11 DESIGN OF A@EAILS ... 19

© 1S0 2013 - All rights reserved iii


https://standardsiso.com/api/?name=4ae5e2cfa72f734c19fddb1ce60143dd

ISO/TS 13399-301:2013(E)

11.1  Basis for modelling........ccoien

11.2  Contact/clamping surfaces — Orientation...

11.3 Chamfers, rounding, others.........ccc,

11.4  External centring at the face ...t
12 Attributes of surfaces — Visualization of model features..................—— 21
13 Structure of design elements (tree 0f MOdel) ... 21
14 Data €XChaNGE MOMEL ... 23
Annex A (informative) Information about nominal dimensions ... 24
BIDLEOGTAPIY ... 25
iv © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=4ae5e2cfa72f734c19fddb1ce60143dd

ISO/TS 13399-301:2013(E)

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

1 + + 1 : h 1 1. —
ICCLTIOLCUIIITIC AL SUAdIIUdI Ul ZdUIUIL.

The procedures used to develop this document and those intended for its further mainteha

editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document’may be the su

Any patent rights identified during the development of the document willbe in the Introduction
pn the ISO list of patent declarations received. www.iso.org/patents

constitute an endorsement.

For an explanation on the meaning of ISO specific term$. and expressions related to con

to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is 1SQ/TC 29, Small tools.

and exchange:

— Part 1: Overview, fundamental prin¢iples and general information model
— Part 2: Reference dictionary ferthe cutting items [Technical Specification]
— Part 3: Reference dictionaxy for tool items [ Technical Specification]

— Part 4: Reference dictionary for adaptive items [ Technical Specification]

— Part 5: Referenge\dictionary for assembly items [Technical Specification]

— Part 60>Reference dictionary for connection systems [Technical Specification]
—  Pdrt100: Definitions, principles and methods for reference dictionaries [ Technical Specificatio

< Part 150: Usage guidelines [ Technical Specification]

ce are

described in the ISO/IEC Directives, Part 1. In particular the different approval criteria-needed| for the
different types of ISO documents should be noted. This document was drafted in accerdance with the

pject of

patent rights. ISO shall not be held responsible for identifying any or all suchopatent rights. Dgtails of

and/or

Any trade name used in this document is information given for the,convenience of users and does not

formity

nssessment, as well as information about ISO’s adherenceto the WTO principles in the Technical Barriers

[SO/TS 13399 consists of the following partsyiunder the general title Cutting tool data represdntation

— Part 50: Reference dictionary for reference systems and common concepts [Technical Specificgtion]

n

— Part301: Concept forthe design of 3D models based on properties according to 1ISO/TS 13399-3: Modelling

of thread-cutting taps, thread-forming taps and thread-cutting dies [Technical Specification]

— Part 302: Concept for the design of 3D models based on properties according to 1SO/TS 1
Modelling of solid drills and countersinking tools [Technical Specification]

The following parts are under preparation:

— Part 51: Designation system for customer solution cutting tools [ Technical Specification]

3399-3:

— Part 80: Concept for the design of 3D models based on properties according to 1SO/TS 13399: Overview

and principles [Technical Specification]
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— Part 201: Concept for the design of 3D models based on properties according to ISO/TS 13399-2:

Mo

delling of regular inserts [ Technical Specification]

— Part 202: Concept for the design of 3D models based on properties according to ISO/TS 13399-2:

Mo

delling of irregular inserts [Technical Specification]

— Part 203: Concept for the design of 3D models based on properties according to I1SO/TS 13399-2:

Mo

delling of exchangeable inserts for drilling [ Technical Specification]

— Part_204: Concept for the design of 3D models based on properties according to ISO/TS 13399-2:

Mol

—  Pai
Mo

— Patf
Mo

—  Pat
Mo

— Pa
Mo

— Pai
Mo

— Pat
Mo

— Pat
Mo

— Pa
Mo

— Pa
Mo

delling of inserts for reaming [Technical Specification]

't 303: Concept for the design of 3D models based on properties according to ISO/TS 13399-3
delling of end mills with solid cutting edges [ Technical Specification]

't 304: Concept for the design of 3D models based on properties according to ISQ/TS 13399-3
delling of milling cutters with arbor hole and solid cutting edges [ Technical Specification]

't 307: Concept for the design of 3D models based on properties according to ISO/TS 13399-3
delling of end mills for indexable inserts [Technical Specification]

't 308: Concept for the design of 3D models based on properties acécording to ISO/TS 13399-3
delling of milling cutters with arbor hole for indexable inserts [Technjical Specification]

't 309: Concept for the design of 3D models based on properties according to ISO/TS 13399-3
delling of tool holders for indexable inserts [ Technical Specification]

't 311: Concept for the design of 3D models based onyproperties according to ISO/TS 13399-3
delling of solid reamers [Technical Specification]

't 312: Concept for the design of 3D models baSed on properties according to ISO/TS 13399-3
delling of reamers for indexable inserts [ Technieal Specification]

't 401: Concept for the design of 3D meodels based on properties according to ISO/TS 13399-4
delling of converting, extending and reducing adaptive items [ Technical Specification]

't 405: Concept for the design of 3D models based on properties according to ISO/TS 13399-4
delling of collets [Technical Specification]

Vi
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Introduction

This part of ISO 13399 defines the concept, terms and definitions for designing simplified 3D models of
taps and dies, which can be used for NC programming, simulation of the manufacturing processes and
the avoidance of collision within machining processes. It is not intended to standardize the design of the

cutting tool itself.

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

nfhng nﬂ(n:-c ofthe tool f‘nfhnn tooldatathatcanbe described hv 1ISO 13399 fa" harfc\ lnr'lndn

not 11m1ted to, everything between the workpiece and the machlne tool. Informatlon about inses

basis for the development of this series of International Standards.

The objective of ISO 13399 (all parts) is to provide the means to represent information describing

and computer platforms, and support the application of these data in manufacturing planning,
pperations and the supply of tools. The nature of this description makés.it suitable not only for
file exchange, but also as a basis for implementing and sharing prédiict databases and for ar

but are
s, solid

tools, assembled tools, adaptors, components and their relationships can be represented by, ISQ 13399
(all parts). The increasing demand by the end user for 3D models for the purposes defined-above is the

cutting

tools in computer-sensible form, independent of any particular computer system:-Fhe representation will
facilitate the processing and exchange of cutting tool data within and between different software gystems

cutting
neutral
hiving.

The methods that are used for these representations are those detéloped by ISO/TC 184/SC 4{for the
representation of product data by using standardized information models and reference dictionjaries.

Dictionary entries are defined and identified by means ef ‘standard data that consist of instances of
the EXPRESS entity data types defined in the common dictionary schema, resulting from a joint effort
between [SO/TC 184/SC 4 and IEC SC3D, and its extensions defined in ISO 13584-24 and ISO 133$84-25.

© IS0 2013 - All rights reserved
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Cutting tool data representation and exchange —

Part 301:

Concept for the design of 3D models based on properties

=5 - g
Eaps, thread-forming taps and thread-cutting dies

1 Scope

This part of ISO 13399 specifies a concept for the design of tool items, limited to any kind of t
dies, together with the usage of the related properties and domains of valués,

This part of ISO 13399 specifies a common way of designing simplified models that contain:

— definitions and identifications of the design features of thread:cutting taps, thread-formi
and thread-cutting dies with solid cutting edges, with a linkto'the properties used;

— definitions and identifications of the internal structureefthe 3D model that represents the fi
and properties of thread-cutting taps, thread-formiing taps and thread-cutting dies wit
cutting edges.

The following are outside the scope of this part of ISO 13399:

— applications where these standard data may be stored or referenced;

— concept of 3D models for cutting tools;

— concept of 3D models for cutting items;

— concept of 3D models for other tool items not described in the scope of this part of ISO 1339
— concept of 3D models for-adaptive items;

— concept of 3D models'for assembly and auxiliary items.

2 Normative-references

The following documents, in whole or in part, are normatively referenced in this document §
indispensable to its application. For dated references, only the edition cited applies. For g
references, the latest edition of the referenced document (including any amendments) applies.

hps and

hg taps

Patures
h solid

ind are
ndated

SO/ TS 13399-3, Cutting tool data representation and exchange — Part 3: Reference dictionary for to

ol items

ISO/TS 13399-60, Cutting tool data representation and exchange — Part 60: Reference dictionary for

connection systems

3 Starting elements, coordinate system, planes

3.1 General

The 3D models shall be modelled by means of nominal dimensions.

© IS0 2013 - All rights reserved
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WARNING — There is no guarantee that the 3D model, created according to the methods
described in this part of ISO 13399, is a true representation of the physical tool supplied by the
tool manufacturer. If the model is used for simulation purposes (e.g. CAM simulation), it shall be
taken into consideration that real product dimensions may differ from nominal dimensions.

NOTE Some of the definitions have been taken from ISO/TS 13399-50.

3.2 Reference system

The reai[lrence System consists of the following standard elements;
— standard coordinate system;

— right-handed rectangular Cartesian system in three-dimensional space, called the~"primary
cogrdinate system” (PCS);

— thrjee orthogonal planes;

— pljnes in the coordinate system that contain the axes of the system, named “XY-plane” (XYP), “XZ
plane” (XZP) and “YZ-plane” (YZP);

— three orthogonal axes;

— axgs designated as intersections of the three orthogonal planes lines, named “X-axis” (XA), “Y-axis’
(YA) and “Z-axis” (ZA), respectively.

YZR

XZB

XYP

Figure 1 — Reference system

3.3 Coordinate system at the cutting part

The coordinate system at the cutting part, e.g. the planar face, named “coordinate system in process”
(CIP), with a defined distance to the PCS shall be defined as indicated in Figure 1 and oriented as
indicated in Figure 2 as follows:

— Z-axis of CIP points to the PCS;

— Z-axis of CIP is collinear to the Z-axis of PCS;

2 © IS0 2013 - All rights reserved
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— y-axis of CIP is parallel to the y-axis of PCS.

Figure 2 — Orientatio%leP

[f the 3D modelling software gives the possibility to ix§gde interfaces for components, e.g. to 1
thread-cutting tap on to a complete cutting tool, it 13\&3 isable to use the coordinate system CIP

[f necessary, another designation shall be give ‘Qg)the interface of the component (dependent]

software). That name is “CSIF” (for “coordinate@kstem interface”) and itincludes the coordinate sys
)
K\
3.4 MCS coordinate system
y xO

A “mounting coordinate system” @l?) shall be inserted within the 3D model to allow mounti
pther components, which is congruent to the PCS. Figure 3 shows the orientation of MCS and PC

/'ll'EP

hount a

on the
em CIP.

g with
5.

Figure 3 — Orientation of MCS and PCS, reference system (example)

3.5 Planes

Modelling shall be based on planes according to Figure 3, to be used as reference, if applicable. It is
therefore possible to vary the model or to suppress single features of independent designs by changing
the value of one or more parameter(s) of the model design. Furthermore, identification of different areas
shall be simplified by using the plane concept, even if they come into contact with each other with the

same size (e.g. chip flute, shank).

© IS0 2013 - All rights reserved
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The interdependency of design features requires a precise check of single elements.

For 3D visualization of taps and dies, the planes shall be determined as indicated in Figure 4 as follows:
— “LSP” plane for the shank length (LS); based on PCS;

— “LUP” plane for the usable length (LU); based on CIP;

— “THLP” plane for the threading length (THL); based on CIP;

— “TEEP“plameforthe tap chramfer tengtir (CCF ) based om CiP;
— “TEP” (tool end plane) plane for the overall length (OAL); based on CIP;

— thd mounting coordinate system (MCS) is located at the defined tool item position, if gauge lines arg
defined, or at the start of the protruding length [see LPRP (protruding length plane)].

< OAL
« Ly
& THL )
Y JTEP i — 1 TCL
v LSP, |, KWP'| THCLP <
i T (11 M TELP
Z‘ lI Jl CcsS l, I’ # I' l[ AY
M2A g ucs WU 2lll Jow
MXA 'L J' “‘ i ;’ ; ﬁfx" 3
2P .2 |
e LS i i %
g

Eigure 4 — Planes of modelling

4 Dgsign of the model

4.1 General

Sketch¢s and.centours of the crude geometry do not contain any details, such as grooves, chamferg
or rour]dingThese details shall be designed as separate design features, after the design of the crude
geomefry-and are, therefore, named precision geometry.

The order of the structure of the model depends on the state of the technology of the CAD system. It shall
be waived on references between the design components of the cutting and non-cutting part.

Thread-cutting taps, thread-forming taps and thread-cutting dies shall be built as rotational symmetric
design elements based on properties in accordance with ISO/TS 13399-3:

— geometry of the non-cutting part, including the connection interface, if applicable;

— geometry of the cutting part.

NOTE1 Both these geometrical parts are coloured as described in Clause 12.

4 © IS0 2013 - All rights reserved
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The total number of design elements is focused on the depth of modelling and the complexity of the

The following subclauses describe the specified structure of the model of the defined basic shapes of
thread-cutting taps, thread-forming taps and thread-cutting dies.

4.2 Necessary parameters for the connection interface feature

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

T h IR T T
S Pdl dIIICLELS 45 HIUILALCU TIT 14 DIC 1.

Table 1 — Parameter list for connection interface feature

Preferred Description Source of symbol ISO ID nuthber
symbol
. . . ISO/TS 13399-3 and ISO/ .
CCMS connection code machine side TS 133994 71D102AE3B252
ISO/TS 13399+60
CCTMS connection code type machine side short name of subtype of feature_class
connection_interface_feature
ISO/AES 13399-60
CCFMS connection code form machine side nymger of the variant of feature_class
the subtype of connection_inter-
face_feature
CZCMS connection size code machine side connection size code (dependent | 71FC193318002
on side)

5 Thread-cutting tap with offset shank

5.1 General

[Figure 5 shows the properties used for identification and classification of thread-cutting taj
pffset shank.

The information above and other relevant properties shall be incorporated into the model as pargmeters
pr else recorded as a separate file.

hs with

© IS0 2013 - All rights reserved
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DMM

OAL

N =

e — |y

{8FD
D

Figure 5 — Thread-cutting tap with offset shank — Determination of properties

5.2 Necessary properties

Table 2[shows the properties needed. for the modelling of a thread-cutting tap.

Table 2 — Properties for the modelling of a thread-cutting tap with offset shank

Preferred name Preferred symbol
tap chamfer_plug diameter TCPD
thread'\diametera TD
thfead diameter sizeb TDZ
threading length THL
overall length OAL
tap chamfer length TCL
shank diameter DMM
a  Unit of thread diameter may be either metric or Imperial as a decimal number.

b Descriptor to identify the diameter of a threaded portion of an item in Imperial units.
g?;n'i};ie(issign, the equivalent real measure number shall be taken to the property “thread

5.3 Geometry of the non-cutting part including the shank

The basis of this partis a rotational design feature, containing all elements between the TEP and the THLP.

6 © IS0 2013 - All rights reserved
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The sketch shall include all the elements indicated in Figure 6 and shall be designed on the YZ plane of

the PCS. The rotational axis is the standard z-axis.
Design of the sketch:

— the sketch shall be determined as a half section;

— the sketch shall be constrained to coordinate system PCS and to planes TEP and THLP according
to Figure 6. If the CAD software does not support the use of datum planes, the sketch shall be fully

planes;

dimensioned; otherwise, distances shall be considered in conjunction with the defined datum
— dimensioning shall be done with the appropriate properties listed in Table 2. Q\(b
The sketch shall be rotated about the Z-axis through 360°. r\q’

xO
N~
Figure 6 — Thre@}&’utting tap with offset shank — Non-cutting part

5.4 Geometry of the ﬁng part

The geometry of the @:ting part shall be designed as a sketch in the front view YZ plane of the P
reference to the C[P-and the TCLP and THLP.

The rotation is is the standard Z-axis.

Design o@?sketch:

tational contour cutting edge);

C———

CS with

shank,

_'S;o ketch shall be determined as a half section (see Figure 7: thread-cutting tap with offsef

— the tap chamfer plug diameter “TCPD” shall be modelled as cutting feature;

— the sketch shall be constrained to the CIP and to the TCLP and THLP planes according to Figure 7
and Figure 8. If the CAD software does not support the use of datum planes, the sketch shall be fully

dimensioned; otherwise, distances shall be in conjunction with the defined datum planes;
— the dimensioning shall be done with the appropriate properties listed in Table 2.

The sketch shall be rotated about the Z-axis through 360°.

© IS0 2013 - All rights reserved
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TTLII N ™
11l 1t 1 =7
! RN Bl I ikl
| 3
I: 1
| A’
I; T >
| X"
7 Y CIP
050
Figure 7 — Thread-cutting tap with offset shank — Sketch of cgj%g part
O\&
THLP e

Figure 8 — Thread-cutting tap with offset shank — Revolved body of cutting part

5.5 Thread-cutting tap with offset shank — Complete

Figure 9 shows the complete thread-cutting tap with cutting and non-cutting parts.

8 © IS0 2013 - All rights reserved
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OAL

Figure 9 — Thread-cutting tap with offset shank — (.'b{(?lplete

<«
o
6 Thread-cutting tap with reinforced shank \OJ
S
6.1 General Q<<
Figure 10 shows the properties used for identificati%a d classification of thread-cutting taps with
reinforced shank. &\}
%
S DMM
S
<O NN
(\){- i FHA
N\ ] I 9
O |
. |
|
O OAL i
O ' 3 i
%O‘ B
N LU '
Q‘O% THL
ég?‘ é TCPL
N\ TCPD
S
1D

Figure 10 — Thread-cutting tap with reinforced shank — Determination of properties

6.2 Necessary properties

In addition to the properties listed in Table 2, the properties listed in Table 3 shall be used for modelling
of a thread-cutting tap with reinforced shank.

© IS0 2013 - All rights reserved 9
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Table 3 — Properties for modelling of a thread-cutting tap with reinforced shank

Preferred name Preferred symbol
usable length LU
shank length LS

6.3 Geometry of the non-cutting part including the shank

The ba
(plane

The sk¢
The rot

Design
— thg

— the
sof
dis

— din

The ske

64 (
The str

515 of This part IS a rotational design feature, containing all elements between the PCs, the LS
bf the shank length) and the THLP.

tch includes all of the elements named above and shall be designed on the YZ plane of the PCS
ational axis is the standard z-axis.

of the sketch:
sketch shall be determined as a half section.

sketch shall be constrained to the PCS and to the THLP according to-Figure 11. If the CAD
tware does not support the use of datum planes, the sketch shall be fully'dimensioned; otherwise
tances shall be in conjunction with the defined datum planes;

hensioning shall be done with the appropriate properties listedin Tables 2 and 3.

tch shall be rotated about the Z-axis through 360°.

Figure 11 — Thread-cutting tap with reinforced shank — Non-cutting part

eometry ofthe cutting part

ucture'of the model is described in 5.4.

6.5 Thread-cutting tap with reinforced shank complete

The Figure 12 shows the complete thread-cutting tap with cutting and non-cutting part.

10
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7 Thread-forming tap with offset shank

7.1 General
bs with

Figure 13 shows the properties used for identification and class,i@?ation of thread-forming ta
O

pffset shank.
MEQQQ

\X“

1O

|
<90
N
4\
O
&
>
. T
QOAL =
o HE
& I
! | TCL

o
TCPD
¥ D |

Figure 13 — Thread-forming tap with offset shank — Determination of properties

7.2 Necessary properties

Table 2 (see 5.2) gives the necessary properties.

7.3 Geometry of the non-cutting part including the shank
The structure of the model is described in 5.3 and is in accordance with Figure 6.

© IS0 2013 - All rights reserved
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7.4 Geometry of the cutting part

The structure of the model is described in 5.4 and is in accordance with Figures 7 and 8.

7.5 Thread-forming tap with offset shank — Complete

Figure 14 shows the properties used for identification and classification of thread-forming taps with
offset shank complete.

OAL '\(b
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THLP - S
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DMM |12,
X
N s e ok o s Z
MXA 7\§%_ P TCPD | 1D
& O
Figure 14 — Thread-forming tap with off@s ank — Complete
N
%
8 THread-forming tap with reinforced sh§ﬁf(\
)
8.1 (eneral B
xO
Figure [15 shows the properties used for‘igﬂtification and classification of thread-forming taps with
reinforfed shank. N
O
’ DMM
>
© —
O N
o |
& BN
\a |
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|
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Figure 15 — Thread-forming tap with reinforced shank — Determination of properties
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8.2 Necessary properties

Table 2 (see 5.2), 6.2 and Table 3 give the necessary properties.

8.3 Geometry of the non-cutting part including the shank

The structure of the model is described in 6.3 and is in accordance with Figure 11.

4 Geometry of the cutting part

The structure of the model is described in 5.4. Q'\(b
8.5 Thread-forming tap with reinforced shank — Complete Q\ '
Figure 16 shows the properties used for identification and classification of th -forming ta

reinforced shank complete.

Figure 16 — Thread-forrﬁi@ tap with reinforced shank — Complete

xO
O Thread-cutting die ronfjé:\ﬁlape

9.1 General @

bs with

Figure 17 shows the pro;@ﬁties used for identification and classification of round shaped thread-cutting dies.
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A
Y
A
|

Figure 17 — Thread-cutting die, round shape — Determination‘of properties

9.2 Necessary properties

Table 4{shows the properties needed for modelling a thread-cutting die.

Table 4 — Properties for the modelling of a thread-cutting die — Round shape

Preferred name Preferred symbol
body diameter BD
thread diameter a TD
thread diameter minor a TDN
thread diameter size b TDZ
overall length OAL
die chip hole diameter DDCH
die chip hole circle diameter DDCHC
die chip hole‘count DCHC
a  Unit af thread diameters may be either metric or Imperial units in a decimal number.
b Desériptor to identify the diameter of a threaded portion of an item, in Imperial units.
Forthe design, the equivalent real measure number shall be taken to the property “thread
diameter”.

9.3 Geametry of the non-cutting part

The basis of this partis a rotational design feature, containing all elements between the PCS and the CIP.

The sketch includes all of the elements named above and shall be designed on the YZ plane of the PCS.
The rotational axis is the standard Z-axis.

Design of the sketch:
— the sketch shall be determined as a half section;

— the sketch shall be constrained to the PCS and the CIP in accordance with Figure 18. If the CAD
software does not support the use of datum planes, the sketch shall be fully dimensioned; otherwise,
distances shall be in conjunction with the defined datum planes;
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— The dimensioning shall be done with the appropriate properties listed in Tables 2 and 3.

The sketch shall be rotated about the Z-axis through 360°.

q/
%)
%o)
N
<«

e

N
Figure 18 — Thread-cutting@@{ round shape — Revolved body

N

. ‘\Q)
0.4 Geometry of the cutting part OA
X
The geometry of the cutting part s}lgbbe designed as a sketch in the front view YZ plane of the P

reference to the CIP; see Figure %\\

Only the minor thread diameter shall be designed.

CS with
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Figure 19 — Thread-cutting die, rouna‘@%pe — Revolved cutting part

.\@
9.5 ':[hread-cutting die, round shape T\'&%mplete

After igserting the detailed geometry [fe.a@‘?es grouped in item class “DETAILS” (see Clause 11)] intg
the crufde geometry, Figures 20 and 21 esent a thread-cutting die with a round shape.

16 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=4ae5e2cfa72f734c19fddb1ce60143dd

ISO/TS 13399-301:2013(E)

: Q.
Figure 20 — Thread-cuttiig‘ die, round shape — Complete

¥
10 Thread-cutting die, hexagonal shape

O
10.1 General C)\\

Figure 21 shows the prope@es’ used for identification and classification of hexagonal shaped fhread-
cutting dies. C)

Figure 21 — Thread-cutting die, hexagonal shape — Determination of properties

10.2 Necessary properties

Table 4 gives the necessary properties.
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Table 5 — Drive size property for the modelling of a thread-cutting die — Hexagonal shape

Preferred name Preferred symbol
drive sizea DRVS

a  The drive size property shall supersede the body diameter property from Table 4 to
design a hexagonal shape.

10.3 Geometry of the non-cutting part

The basis of this part is a 2D design feature, containing all of the elements of a hexagonal shape.
The fedture shall be constrained to the PCS and located on the TEP.

The sketch shall be extruded along the negative Z-axis of the PCS.

Design|of the sketch:

— thdsketch shall be constrained to the PCS with the only dimension DRVS in accordance with Figures 21
andl 22. Dimensioning shall be done with the appropriate properties listed in‘fables 4 and 5.

— The sketch shall be extruded from plane TEP to the CIP. If the CAD software does not support the usg
of dlatum planes, the sketch shall be fully dimensioned; otherwise, distances shall be in conjunction
with the defined datum planes.

Figure 22 — Thtead-cutting die, hexagonal shape — Extruded non-cutting part

10.4 Geometry of'the cutting part

The strjuctureofthe model is described in 9.4.

10.5 - i —

After inserting the detailed geometry [features grouped in item class “DETAILS” (see Clause 11)] into
the crude geometry, Figures 23 and 24 represent a thread-cutting die with hexagonal shape. The missing
dimensions shall be in accordance with Figure 20.
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<
Figure 23 — Thread-cutting die‘,\@(agonal shape — Complete
Z
&
11 Design of details ) Q}@
K\
11.1 Basis for modelling xO

All details shall be designed as @Yg%ate design features and shall not be incorporated into eif]
revolved or the extruded body of-the crude geometry.

11.2 Contact/ clamp't-@urfaces — Orientation

Clamping surfaces%@a'lized within the tool model shall be uniquely positioned. The normal of
shall be parallel%\ the +Y-axis of the PCS as illustrated in Figure 24.

Q
3
S
R

her the

he face

)
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