PD ISO/TS 13399-70:2016

BSI Standards Publication

Cutting tool data

representation and exchange

Part 70: Graphical data layout — Layer
setting for tool layout

bsi.



PD ISO/TS 13399-70:2016

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/TS
13399-70:2016.

The UK participation in its preparation was entrusted to Technical
Committee MTE/18, Tools tips and inserts for cutting applications.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2016. Published by BSI Standards
Limited 2016

ISBN 978 0 580 91241 2
ICS 25.100.01; 35.240.50

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 31 July 2016.

Amendments issued since publication
Date Text affected




PD ISO/TS 13399-70:2016

TECHNICAL ISO/TS
SPECIFICATION  13399-70

First edition
2016-07-15

Cutting tool data representation and
exchange —

Part 70:
Graphical data layout — Layer setting
for tool layout

Représentation et échange des données relatives aux outils
coupants —

Partie 70: Disposition des données graphiques — Disposition en
couches des parameétres des outils

_ Reference number
—/@\— ISO/TS 13399-70:2016(E)

ISO

N\
= © IS0 2016



PD ISO/TS 13399-70:2016
ISO/TS 13399-70:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

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

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2016 - All rights reserved



PD ISO/TS 13399-70:2016
ISO/TS 13399-70:2016(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEION. ..ot vi
1 S0P ... 1
2 Terms and AeFIMITIOIIS ... 1
3 LAY COMOPIT .......oooi ek 4
4 Structure of the layers..............cocin,

4.1 GeNETAl. .o

4.2 Colouring of the layers ...

4.3 Grouping and definition of the layers

4301 GIOUPIIE oottt
4.3.2  Basiclayer

4.3.3  Tool drawing (main view — function number 3.0.1) ...
434 NC-Geometry (CUT, NOCUT — function number 3.0.2).....cccccssccsns
4.3.5 Extended tool drawing (further views — function number 3.0.3)...
4.3.6  Multilingual (global drawing — function number 3.0.4) ...
4.3.7  Tool reconditioning (supplier specific information — function number 3.0.5)...12
4.3.8  Machine equipment layout (machining processes — function number 3.0.6).....13
4.3.9  Drawing frame (multilingual and drawing space — function number 3.0.7)......... 15
4.4 Determination of the layer Properties. ... ..o 15
4.5 Rules of the layer concept
5 Data CONCEPL........ooccoi e
5.1 Origin points and mating points ...
5.1.1 Rotationally symmetric cutting tool assembly
5.1.2  Non-rotationally symmetric cutting tool assembly ... 28
5.2 Rules for the Layer CUT and NOCUT .......ciieieessssssssssssssssssssssssssssssessssessssesssssessssessseees
5.3 Rules for the concept of dimensioning
5.301  GOIETAL
5.3.2  Cutting to00] COMPOMENT ..o
5.3.3  Cutting to0l COMDBDINATION ..o
Annex A (informative) Examples of the Iayer SEFUCTUTe ... 34
BIDLEOZTAPIY . ...t 49

© 1S0 2016 - All rights reserved iii



PD ISO/TS 13399-70:2016
ISO/TS 13399-70:2016(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
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance 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 accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

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

ISO/TS 13399 consists of the following parts, under the general title Cutting tool data representation
and exchange:

— Part 1: Overview, fundamental principles and general information model

— Part 2: Reference dictionary for the cutting items [Technical Specification]

— Part 3: Reference dictionary for tool items [Technical Specification]

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

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

— Part 50: Reference dictionary for reference systems and common concepts [ Technical Specification]
— Part 60: Reference dictionary for connection systems [Technical Specification]

— Part 70: Graphical data layout — Layer settings for tool layout [ Technical Specification]

— Part71: Graphical data layout — Creation of documents for the standardized data exchange — Graphical
product information [Technical Specification]

— Part 72: Creation of documents for the standardized data exchange — Definition of properties for
drawing header and their XML-data exchange [Technical Specification]

— Part 150: Usage guidelines [ Technical Specification]
— Part 201: Creation and exchange of 3D models — Regular inserts [ Technical Specification]
— Part 202: Creation and exchange of 3D models — Irregular inserts [ Technical Specification]

— Part203: Creation and exchange of 3D models — Replaceable inserts for drilling [ Technical Specification]

iv © ISO 2016 - All rights reserved
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Part 204: Creation and exchange of 3D models — Inserts for reaming [ Technical Specification]

Part301: Concept for the 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 ISO/TS 13399-3:
Modelling of solid drills and countersinking tools [Technical Specification]

Part 303: Creation and exchange of 3D models — Solid end mills [Technical Specification]

Part 304: Creation and exchange of 3D models — Solid milling cutters with arbor hole [Technical
Specification]

Part307: Creation and exchange of 3D models — End mills for indexable inserts [ Technical Specification]

Part 308: Creation and exchange of 3D models — Milling cutters with arbor hole for indexable inserts
[Technical Specification]

Part 309: Creation and exchange of 3D models — Tool holders for indexable inserts [Technical
Specification]

Part 311: Creation and exchange of 3D models — Solid reamers [Technical Specification]
Part312: Creation and exchange of 3D models — Reamers for indexable inserts [ Technical Specification]

Part 401: Creation and exchange of 3D models — Converting, extending and reducing adaptive items
[Technical Specification]

Part403: Creation and exchange of 3D models — Modelling of driven tool units [ Technical Specification]
Part 405: Creation and exchange of 3D models — Collets [Technical Specification]

Part 406: Creation and exchange of 3D models — Modelling of connection interface [Technical
Specification]

The following parts are under preparation:

Part 80: Creation and exchange of 3D models — Overview and principles [ Technical Specification]
Part 100: Definitions, principles and methods for reference dictionaries [ Technical Specification]

Part 305: Creation and exchange of 3D models — Modular tooling systems with adjustable cartridges
for boring [Technical Specification]

Part310: Creation and exchange of 3D models — Turning tools with carbide tips [ Technical Specification]

Part 313: Creation and exchange of 3D models — Creation and exchange of 3D models — Burrs
[Technical Specification]

Part 314: Creation and exchange of 3D models — Creation and exchange of 3D models — Cartridges for
indexable inserts [Technical Specification]

Part315: Creation and exchange of 3D models — Modelling of machine operated feed out tools [ Technical
Specification]
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Introduction

This part of ISO/TS 13399 defines the terms, properties and definitions of the layers of a computer-
aided design. The purpose of this part of ISO/TS 13399 is to provide a reference layer setting to support
the use of CAD-designs of tool graphics to be used for simulation and documentation of cutting tool
components and assemblies. The basis of this part of ISO/TS 13399 is the common layer structure
of the production facility graphic — better known as the BMG (building model generation) layer
structure. Mainly, this concept was used and will be used for the graphical layout of cutting tools and
their components within the 2D area. Examples of the layer structure are given in Annex A.

vi © ISO 2016 - All rights reserved
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Cutting tool data representation and exchange —

Part 70:
Graphical data layout — Layer setting for tool layout

1 Scope

This part of ISO/TS 13399 is intended to be used for the design of tool layouts for the simulation and the
documentation of cutting tool components and cutting tool assemblies. This part of ISO/TS 13399 can
be used in connection and correlation with other parts of ISO/TS 13399.

The main purpose of this layer structure is the graphical layout of cutting tool components and cutting
tool assemblies to be used within tool pre-setting, NC programming and the simulation of processes, as
well as for the design of the machining equipment layout.

The common concept of the BMG (building model generation) layer structure has been extended with
more layer definitions for universal use. This part of ISO/TS 13399 is applicable for a new layout; old,
existing data files are not updated to this level. The use of this part of ISO/TS 13399 in terms of change
management of existing cutting tool layout is at the manufacturer’s discretion.

The extent of the dimensioning is limited to the number of dimensions that are also populated within
manufacturer’s or distributer’s catalogues. The manufacturer determines the level of details and is
understood as tool specific.

As the 3D-simulation systems proceed with stock removal, it is differentiated between cutting and non-
cutting tool components. Also, the data concept includes the rules of zero points and mounting points
for non-rotating tools (lathe tools).

2 Terms and definitions

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

21

assembled tool

AT

tool components (also single parts and spare parts) that are arranged to an assembled tool to be able to
run a computer-aided application

2.2
centre line
line that defines the axis of a rotational body or the symmetric axis of a feature

EXAMPLE Axis of a hole.

2.3

cladding contour

continuous line built from single lines which describes the outer contour of a complete tool or tool
component that is relevant for collision purposes

2.4

colour index DXF

numerical value of a colour within the application of data transmission under the drawing exchange
format DXF

Note 1 to entry: All CAx-systems interpret uniformly this colour index.

© IS0 2016 - All rights reserved 1
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2.5

complete tool

illustration of single-tool components as in an assembled tool that is applicable to be used in simulation
processes, machining equipment layout and for the development of NC-programs

2.6

connection

<workpiece side/machine side> transition from one tool component to the other seen in the respective
direction of the transition, while mounting both adjacent components

Note 1 to entry: Machine side means that the connection is seen in the direction of the machine spindle, workpiece
side calls a connection on the side of the component which points in the direction of the workpiece.

2.7

cutting contour

outer contour of an object that describes the part of a cutting tool that actively takes part in a cutting
process and if revolved around the axis of the tool will change to a three-dimensional object

Note 1 to entry: Anomaly exists on drilling tools, where the lateral area is to be shown up to the maximum usable
(drilling) depth, while if necessary, a cone exists, and this cone is non-cutting.

2.8

data exchange format

DXF

basic version of the graphical data exchange

2.9
dimensioning
representation of the spatial expansions of an object

Note 1 to entry: In this part of ISO/TS 13399, dimensioning is performed according to International Standards,
e.g. IS0 16792.

2.10

expansion of the main view

INFMAINVIEW

maximum needed space of the main view, which is determined by two of each horizontal and vertical
lines and its distances

Note 1 to entry: Either the two corner points in diagonal distance, lower left and upper right [(x1, y1)/(x2, y2)], or
the corresponding lines are indicated.

211

expansion of the total drawing

INFTOTAL

maximum needed space of the entire graphic images including any additional information but without
a drawing frame and its variable content, which is determined by two of each horizontal and vertical
lines and its distances

Note 1 to entry: Either the two corner points in diagonal distance left lower and right upper [(X1, Y1)/(X2, Y2) or
the corresponding lines are indicated.

2.12
font size
standardized size of the letters within technical drawings

Note 1 to entry: The font size also controls the corresponding thickness of the lines and is defined in ISO 6428.

2.13
font type
definition of the style of lettering within the CAx-systems

2 © IS0 2016 - All rights reserved
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2.14
inner contour
illustration of object elements placed inside the object body and are therefore not visible

Note 1 to entry: These elements are shown as invisible contours in a defined line style.

2.15
line type
characteristic of lines to differentiate the meaning within a technical drawing

Note 1 to entry: The definition and application of the line types is defined in ISO 128-20.

2.16

machining equipment layout

representation of the sequence of the work routines which are likely to produce a workpiece within a
process cycle

Note 1 to entry: The work routine can follow mechanically by means of chipping working steps in the mechanical
manufacture or by means of working steps without chipping in the assemblies.

Note 2 to entry: Machining equipment layouts are designed only by means of bilateral agreements between a
supplier and an end user.

2.17

main view

MV

view of an object showing the function and where the main dimensions (functional dimensions) are
attached to

2.18

non-cutting contour

outline contour of an object describing the area of a cutting tool, which does not take part in the active
cutting process and therefore can collide with the workpiece

Note 1 to entry: Anomaly on drilling tools — see 3.7.

2.19
outer contour
visible contour of an object

2.20

RECON

determination of layers solely used to illustrate contours and dimension to exchange information for
the recondition of cutting tools only

2.21

RGB-values

red, green and blue numerical values of a colour to illustrate this colour explicit within the different
CAx-systems

2.22

single part

SP

component of an assembled tool that is needed to show the function and the collision-relevant devices

2.23

SK-layer

<single component> determination of layers, which are intended to show only features that are used for
cutting tool components and will be blank if an assembled tool is shown

© IS0 2016 - All rights reserved 3
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2.24
SKVIEW
determination of layers applied only if it is sufficient to show the functional application on the main view

Note 1 to entry: All of the necessary views, cross sections and details have to be filed within this layer grouping.

2.25

tool axis

rotational axis

imaginary line on rotational tools where the tool revolves to actively take part in a machining process

2.26
tool component
single cutting tool or tool holder (adaptor) that can form an assembled cutting tool, if mounted

2.27
tool contour
whole visible outline of a tool

3 Layer concept

The layer structure shall be designed in a way that all requirements of the layout of cutting tool
assemblies and their components shall be fulfilled. This is mainly feasible for the tool pre-setting to be
used as information for the tool procurement and tool management.

The interface contours of the cutting tool components, which become invisible in the assembly, shall be
filed at the SK-layers. Therefore, it is guaranteed that these contours are not shown on tool assemblies
because of the confusing views.

On the other hand, it is very reasonable to show coolant channels, for example, in the tool assembly, as
well as in the tool component. Therefore, Layer 3 shall be arranged to file the hidden contours contained
in tool assemblies and tool components.

The same principle shall apply to the dimensioning. Here, the dimensions shall be on Layer 2 if they are
visible in the assembled tool.

Layer 6, correspondingly layer SK6, shall be used for text which is independent from any language. This
information shall be filed here and shall not be translated into a foreign language (e.g. catalogue number
or ordering number of the tool component or of the assembled tool, and so on. Textual information
that has to be interpreted in another language for better understanding shall be filed in the respective
layers of the grouping “multilingual.”

If, beside the main view, other views, details, and cross sections, etc. are required to the designated and
functional use of graphic data the layer from the grouping, SKVIEW shall be used.

Parts of this layer concept do not meet the generally admitted exchange of graphical data, but are
limited to special areas, which shall be stipulated bilaterally between the tool manufacturer, or tool
supplier and the user. This applies to the area of sensitive data, e.g. the reconditioning (“RECON") of
cutting tools, or also the provision of complete machine equipment layouts (Layer 100 to Layer 200).

DXF version 2000 with its code AC1015 shall be determined as the basic version for the graphical
data exchange. It shall not be allowed to transfer blocks (except frames, headers, and logos), external
references and OLE objects. The point of origin shall be located onto the main view, which has to be in
scale 1:1.

4 © IS0 2016 - All rights reserved
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4 Structure of the layers

4.1 General

By the explicit structure of the layers, seven main functions can be defined and shall be as given in
Table 1.

Table 1 — Grouping of the layers with their main functions

l:::;;ggr Description of the function Grouping of the function

3.01 Tool drawing Main view

3.0.2 NC-geometry CUT,NOCUT

3.0.3 Extended tool drawing Further views, cross sections, details, references
3.0.4 Multilingualism Global drawings with lingual information

3.0.5 Tool reconditioning Supplier internal information for reconditioning
3.0.6 Machine equipment layouts Machine spindle, workpiece, fixture, operation path
3.0.7 Drawing frame Drawing frame — multilingual and drawing space

4.2 Colouring of the layers

To make it possible to show the colours of the layers in this document, patterns are assigned to the
colours. The patterns are depicted in Table 2.

Table 2 — Allocation of the colours to RGB values and patterns

Colour RGB-value Colour Pattern
R G B index DXF
Red 255 0 0 1
Yellow 255 255 0 2 ///
Green 0 255 0 3 SAAATA
MAAAA
Cyan 0 255 255 4
Blue 0 0 255 5 HIHID]
Magenta 255 0 255 6
White 255 255 255 7 I:I
Grey 192 192 192 9
Orange 255 127 0 30 <
NN
Olive 0 127 0 96 @

© IS0 2016 - All rights reserved 5
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4.3 Grouping and definition of the layers

4.3.1 Grouping

The grouping of the layers is divided into three main groups:
— M = mandatory;

— C =conditional (depending on requirements);

— O =optional (upon request).

4.3.2 Basiclayer

Each graphical file imported into another system via DXF interface shall have the basic layers according
to Table 3.

Table 3 — Basic layers

Main group | Designation Layer name |Layer number| Layer descrip- Definition
tion

0 Basic layer 0 0 System layer Layer 0 is optional. For
autocad system, layer 0 is
mandatory.

0 Basic layer Defpointsa 0 System layer Compulsory needed in the
CAD system; no further
relevance for the drawing
layout.

a  Layer is determined mainly in the 3D design mode and is not compulsory for DXF files, therefore, only optional.

4.3.3 Tool drawing (main view — function number 3.0.1)

Within the tool drawing, Layers 1 to 4, 6, 7, and 11 for assembled tools shall be as defined in Table 4 and
Layers SK1 to SK4, SK6, and SK7 for tool components shall be as defined in Table 5.

6 © IS0 2016 - All rights reserved
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Table 4 — Layers for the main view for assembled cutting tools

Main
group

Designation

Layer
name

Layer
number

Layer description

Definition

Main view of
assembled
tools and
visible tool
components

1

1

Contour

Outer contours that describe the contour
of an assembled tool if tool components
are mounted virtually.

N

Dimensioning

Dimensions that are shown if different
tool components are mounted virtually.

Attention: The dimensions may not be
drawn across the outer contour of Layer
1 because of the possible collision of the
dimensions. There is also no associa-
tivity between the dimensions and the
related geometrical features.

Reference line/
inner contour

Reference lines and inner contours
(invisible lines) that are displayed if an
assembled tool is mounted virtually.

Centre line

Centre lines of the single components,
which create the entire centre line of
the assembled tool, if mounted virtually.
This centre line always starts at the first
visible contour edge of the tool compo-
nent and ends always at the last contour
edge. It is not allowed to extend the
centre line across the body contour.

Text assembled
tools (language
independent)

Language-independent texts of the
single components, which contain
information for the assembled tool, if
the components are mounted virtually.
The positions of these texts should be
located as accurate as possible above or
below the tool component.

Hatching

Hatching of cross sections or half cross
sections, which has to be illustrated at
the assembled tool, if mounted virtually.

11

11

Additional line

Thin solid line for the illustration of
thread root, imaginary line, bending line
or similar drawing features.

© ISO 2016 - All rights reserved
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Table 5 — Layers for the main view for tool components

Main
group

Designation

Layer
name

Layer number

Layer description

Definition

Main view of tool
component —invis-
ible on assembled
tool

SK1

21

SK-contour

Outer contours of tool com-
ponents, which should not be
visible, if mounted virtually to
an assembled tool

SK2

22

SK-dimensioning

Dimensioning; this should be
visible only within the illustra-
tion of the tool component and
not be of interest either for the
assembly or for consideration
of collision.

Attention: There will be no
associativity between the
dimensions and the related
geometrical features.

SK3

23

SK-reference line/
inner contour

Reference lines and inner con-
tours (invisible lines) that are
not displayed if an assembled

tool is mounted virtually.

SK4

24

SK-centre line

Centre lines of the single
components, which are visible
only if the single component is
illustrated.

Remark: The centre line should
start and end approximately

5 mm across the body contour
in relation to the component.

SK6

26

Textual part of a tool
component (lan-
guage independent)

Language-independent texts of
the single components, which
should not be visible if compo-
nents are mounted virtually
and do not contain information
for the assembled tool. The
positions of these texts should
be located as accurately as pos-
sible above or below the tool
component, but also separated
from the texts contained in
Layer 6.

SK7

27

SK-Hatching

Hatching of cross sections or
half cross sections, which does
not have to be illustrated at
the assembled tool, if mounted
virtually.

SK11

29

Additional line

Thin solid line for the illustra-
tion of thread root, imaginary
line, bending line or similar
drawing features, which doe-
shave not have to be illustrated
at the assembled tool, if mount-
ed virtual.

4.3.4 NC-Geometry (CUT, NOCUT — function number 3.0.2)

Table 6 presents the information about the cutting and non-cutting part of an assembled tool of a tool
component. Because of the different requirements regarding the creation of this information which

8 © IS0 2016 - All rights reserved
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apply to the different CAM systems, the contours should consist of single lines, which should form a
closed polyline — “contour of single lines in a closed polyline” with accuracy less than 0,001 mm.

These layers apply to tools with the following characteristics:

— Cutting and non-cutting tools;

— Rotating tools and stationary tools.

Table 6 — Layer for NC-geometry

Main
group

Designation

Layer
name

Layer
number

Layer descrip-
tion

Definition

NC-contour of the tool
for 3D simulation

CUT

15

Cutting

Outer contour that defines the cut-
ting area of the tool component.

a) For rotating tool:

By revolving around the tool axis,
this contour becomes a 3D object
which is used such as for NC pro-

gramming.

The cutting area shall be created as a
polyline containing single lines only,
which shall be taken from the cutting
parts placed in the 3D coordinate
system but projected onto the XZ
plane defined in ISO/TS 13399-50.
This means that this contour created
at the workpiece by the cutting tool
shall be illustrated.

b) For stationary tool:

The cutting line shall be created as a
polyline containing single lines only,
which shall be taken from the cutting
area in the top view of the part.

NOCUT

Non-cutting

Outer contour that defines the cut-
ting area of the tool component. By
revolving around the tool axis, this
contour becomes a 3D object which is
used such as for NC programming.

Important: The areas shall be cre-
ated as a polyline containing single
lines only. All contours being relevant
for collision shall be taken above the
rotating axis. The contour shall be in
accordance to all features located on
the periphery projected onto the XZ
plane defined in ISO/TS 13399-50.

4.3.5 Extended tool drawing (further views — function number 3.0.3)

Table 7 gives information about the extended tool drawing. This group of layer is applicable if it
is not sufficient to illustrate the function of the tool, the arrangement of the cutting items, collision
determining outer contours or other graphical features, which are important for the machining process
in the main view.

The application of this layer group is upon the discretion of the designer of the drawing. It shall not be
formally required and needs an agreement between the originator of the drawing and the user.

© ISO 2016 - All rights reserved
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Table 7 — Layer for the extended tool drawing

Main
group

Designation

Layer name

Layer num-

ber

Layer descrip-
tion

Definition

Additional views of
the assembled tool
or the tool compo-
nent (without the
main view)

SKVIEW1

31

SKVIEW-contour

Outer contour for all addition-
al views (side view, top view,
bottom view, cross section,
ISO projection). The content
of this layer is visible on both
the tool component and the
assembled tool.

SKVIEW?2

32

SKVIEW-dimen-
sioning

Dimensioning for all addition-
al views (for description, see
SKVIEW1).

Attention: There is no associa-
tivity between the dimensions
and the related geometrical
features.

SKVIEW3

33

SKVIEW-reference
line/inner contour

Reference lines and inner
contours (invisible lines) for all
additional views (for descrip-
tion, see SKVIEW1).

SKVIEW4

34

SKVIEW-centre
line

Centre lines for all additional
views (for description, see
SKVIEW1).

NOTE See SK4 in Table 5.

SKVIEW6

36

SKVIEW-reference
line/inner contour

Language-independent texts
for all additional views (for
description, see SKVIEW1).

SKVIEW7

37

SKVIEW-centre
line

Hatching of cross sections or
half cross sections for all addi-
tional views (for description,
see SKVIEW1).

SKVIEW11

39

SKVIEW-addi-
tional line

Thin solid line for the illustra-
tion of thread root, imaginary
line, bending line or similar
drawing features (for descrip-
tion, see SKVIEW1).

4.3.6 Multilingual (global drawing — function number 3.0.4)

The multilingualism, according to Table 8, shall be necessary for all functional grouping where a layer
is defined with the layer number “x5x” or “x6x.”

This layer shall be defined as a two-digit number. It is denoted as 6-1 (six-one), for example. However,
some CAx systems cannot reproduce this differentiation.

10
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Table 8 — Layer for multilingualism

Main

Layer num-

group Designation Layer name ber Layer description Definition
0 51 51 Texts within drawing Information in the
frame text fields within the
. drawing frame given
(English) in the particular
52 52 Texts within drawing language
frame
Labelling of the text
fields within the draw- (French)
ing frame (including |53 53 Texts within drawing
multilingualism) frame
(German)
54 to 59 54to 59 Texts within drawing
frame
(additional languages)
C 61 61 Texts for assembled tool |Texts of the tool
. component, which
(English) contains information
Labelling of assem- 62 62 Texts for assembled tool |for the assembled
bled tools (French) tools, given in the
. . . particular language,
(mcl}ldmg multilin- 63 63 Texts for assembled tool |if mounted virtually.
gualism)
(German)
64 to 69 64 to 69 Texts for assembled tool
(additional languages)
Labelling of tool com- |SK61 71 Texts for assembled tool |Texts of the tool com-
ponents (English) ponent given in the
includi il § particular language,
(inc uding muttiiin- SK62 72 Texts for assembled tool |which is not of inter-
gualism)
(French) est for the assembled
tool, if mounted
SK63 73 Texts for assembled tool |yjrtually.
(German)
SK64 to SK69 |74 to 79 Texts for assembled tool
(additional languages)
C Labelling of additional |SKVIEW61 |81 SKVIEW-LABEL (English) | Text of all additional
Views SKVIEW62 |82 SKVIEW-LABEL (French) |Views givenin the
. . . particular language
(mcll_udmg multilin-  |sKVIEW63 |83 SKVIEW-LABEL (German)
gualism) SKVIEW64 |84 to 89 SKVIEW-LABEL (addi-
-SKVIEW69 tional languages)
0 RECON61 111 RECON-LABEL (English) |Texts given in the
RECON62  |112 RECON-LABEL (French) aeglgﬁlifrftl;ﬁﬁgf
Labelling of recon- _ X )
ditioning (including  |RECON63 113 RECON-LABEL mation for the recon-
multilingualism) (German) ditioning process
RECON64 to [114 to 119 RECON-LABEL (addition-
RECONG69 al languages)

© ISO 2016 - All rights reserved
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Table 8 (continued)
Main Designation Layer name Layer num- Layer description Definition
group ber
C Labelling of additional |INFTEXT61 |121 INFTEXT Additional texts
texts for tool compo- (English) in the particular
nents which do not g language, which
belong to geometry INFTEXT62 |122 INFTEXT cannot be related to
(including multilin- (French) any layer group, but
gualism) which are important
INFTEXT63 [123 INFTEXT for the use of assem-
(German) bled tools or tool
components.
INFTEXT64 |124 to 129 INFTEXT
to INF- o
TEXT69 (additional languages)

4.3.7 Tool reconditioning (supplier specific information — function number 3.0.5)

Table 9 gives information for the tool reconditioning which is not part of a standardised graphical data
exchange. This information shall be communicated bilaterally between the manufacturer or supplier
and the user.

In this part of ISO/TS 13399, only the layers are defined and standardized for this kind of documentation,
in which the suitable information should be filed. The level of detail of this graphical information shall
be also negotiated bilaterally between the involved parties.

This part of ISO/TS 13399 does not determine any entitlement of the user for the data exchange of this
kind of documentation.
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Table 9 — Layer for tool reconditioning data

Main . . Layer Layer num-
Designation
group name ber

0 Tool reconditioning |RECON1 101 RECON-contour Contour lines for all

of tool components additional views that are
necessary for the tool
reconditioning.

RECON2 102 RECON-dimensioning |Dimensioning for all
additional views that is
necessary for the tool
reconditioning.

Layer description Definition

Attention: There is no
associativity between
the dimensions and the
related geometrical
features.

RECON3 103 RECON-reference line/ |Reference lines and inner
inner contour contours (invisible lines)
for all additional views
that are necessary for
the tool reconditioning.

RECON4 104 RECON-centre line Centre lines for all ad-
ditional views that are
necessary for the tool

reconditioning.

Remark: See SK4 in
Table 5.

RECONG6 106 RECON-label Language-independent
texts for all additional
views that are neces-
sary for the tool recon-
ditioning.

RECON7 107 RECON-hatching Hatchings for all addi-
tional views that are
necessary for the tool
reconditioning.

RECON11 (109 RECON-additional line |Thin solid line for the
illustration of thread
root, imaginary line,
bending line or similar
drawing features for all
additional views that will
be necessary for the tool
reconditioning.

(language independent)

4.3.8 Machine equipment layout (machining processes — function number 3.0.6)

Machine equipment layouts, according to Table 10, are required to be able to document complete
machining processes of a workpiece. This kind of the documentation is created predominantly by the
tool user because only he disposes of the knowledge of the required application data. Within the scope
of the standardization of the layers, this subclause is also important for the application of the layer
setting. Machine equipment layouts are created only in direct arrangement between the supplier and
the end user.

© IS0 2016 - All rights reserved 13
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Table 10 — Layer for machine equipment layout

Main

Designation
group

Layer
name

Layer number

Layer description

Definition

0 Workpiece component

INFWKP

133

Workpiece geom-
etry

[llustration, also in sections,
of the workpiece for tool
components and machine
equipment layouts to be

able to identify interfer-

ence contours during tool
development and the process
sequence.

0 Machine equipment
layout

100

100

Assembled tool

Geometries from the Layers

1 to 11 of the single tool com-
ponents and geometries from
the Layers SK1 to SK7 of the
connection in the direction
towards the machine tool
spindle of that tool compo-
nent nearest the machine tool
spindle.

110

110

Dimensioning

Dimensions of the machine
equipment layout; if ap-
plicable, adaption of the
dimensions of the single tool
components from Layer 2.
No associativity between the
dimensions and the related
geometrical features and no
control characters.

120

120

Machine spindle

[lustration of the machine
tool spindle and its elements
being relevant for collision.

130

130

Motion-sequence,
operation chart

[llustration of the motions of
the cutting tool (tool path)
and/or the motions of the
workpiece.

140

140

Lettering/text

Language-independent and
language-dependent texts

of the machine equipment
layout; if applicable, adaption
of the relevant texts from the
lettering layers of the tool.

150

150

Clamping devices,
fixtures

Clamping devices and fix-
tures that are important for
the process flow in terms of
collision and simulation.

160

160

Inspection devices,
measuring parts

[llustration of inspection
devices that are applied
during the machining process
into the machine equipment
layout.

0 Machine equipment
layout/work piece
component

200

200

Other geometries

E.g. disruption lines, frames
around texts, a.s. o

14
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4.3.9 Drawing frame (multilingual and drawing space — function number 3.0.7)

Drawing frames shall be filed in its layout on different layers layout depending on the indicated
language, according to Table 11. On this occasion, the invariable text field names are also a component
of the respective drawing frame.

Table 11 — Layer for drawing frame

Main . . Layer Layer num- - N
Designation ber Layer description Definition
group name
0 Drawing frame and FRAME50 |90 Drawing frame Graphical characteristic
area of geometry with all fields of the drawing frame with
company logo.

FRAMES51 |91 Fixed text field Names of the text fields
names (English) given in the designated

FRAME52 |92 Fixed text field ~ |language.
names (French) WARNING: No text field

FRAMES3 |93 Fixed text field contents.
names (German)

FRAME54 |94 to 99 Fixed text field

to names (additional

FRAMES59 languages)

INF- 131 Expansion of the Horizontal and vertical

MAIN-VIEW main view expansion of the content of

Layers 1 to 11 and SK1 to
SK11 (indicated are both
horizontal and vertical
lines with their maximum
elongation).

INFTOTAL |132 Expansion of the Horizontal and vertical
entire geometry expansion of the content of
and all of the addi- |all graphics, including all
tional information |of the additional infor-

mation, but excluding the
frame (indicated are both
horizontal and vertical
lines with their maximum
elongation).

NOTE Ifadrawing frame in another language is defined on a layer “FRAMESx,” the number “x” shall be used for all other
language-dependent layers for this defined language.

EXAMPLE Layer FRAMES4 is given for a Spanish drawing frame; therefore, Layers 54, 64, and SK64 a. s. o. shall be
specified for the Spanish language.

4.4 Determination of the layer properties

Beside the definitions of the layers and their use agreed in 5.3, the attributes of the layers such as colour,
line type, etc. shall be determined according to Table 12. These attributes cannot be changed and form
the basis of the graphic data exchange.

© IS0 2016 - All rights reserved 15



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

"d1ISLI9IORIERYD SIY) 0] ATeSSadau jou pue agedrjddeloN p

"J1ISLI9)ORIRYD SIY) 10] J[qISIAU] 5

"d13sL1910RIRYD SIY) 10j A1essadau pue a[qedriddy g

‘o1IsLIglORIRYD SIY3 10) o[qedrjddeoN e

aul|
- - GZ'0| apimsno T T 0| 0|Ssz| P9y Al AN| °AN A Sumn) LNd 01
-nuRuo)
aul|
- - GZ'0| 9pimsno 1 ¥| §ssz|ssz| 0] ued) Al A A A|aul[ [euolppy 11 6
-nuRuo)
aul|
- - GZ'0| @pImsno 1 S| §S¢| 0 0| -°ng Al A A A Suryaey L 8
-nunRuo)
juapuadapul
LdT1Z8 auI| ﬁ QMNSWCN:.
g'e| ooeds -| opIm sno i1 S| ssz| o| o| ond Al Al A A 51001 P2 9 L
-OUO -nunuo) 1991 P219
-WASSe 31X,
aulI|
MoO.LIeUu
- - — SZ0 pa130p 11 4 0[SSZ|SSZ | MO[[PA Al A A A dul[ 8.13ua) 4 9
paysep
duoq
oul JN03juo0d Jauul
- - _ ‘ Mmo.Lieu 1 1 0| 0|Sss¢| P9y Al A A A : € S
a€0 /aul] 90u.I9)oY
paysed
L4178 aul|
g‘c|  ooeds GZ'0| apImsno T L| SSZ|SSZ|SSZ| 9MYM K| A| A| A| Suruoisuswiq 4 ¥
-Ouo\ -Nuuo0)
aul|
- - G‘0| @pmmsno 11 ¥| ssz|ssz| 0] uedp Al A A A 1nojuoy 1 €
-Nuuo)
- - - - - - o - Al A A .| JohejweisAs| sjutodye( Z
B - - - - - LA - - Al Al qA| | JoKe[ welsAg 0 1
9IS adfy 2df az1s aury |adAy aury| opess | XOPU! MO gnimen owreu JoAe | ‘ou safer| oo
yuoqg juoy aui ajdurexy : "1 19Ul 9eds JInojo) 4 2| d -[0D : ajds| 1v | AW 1 1 ‘sod

sanaadouad Jafe] a3 Jo uonuyag — ZI dqel

© ISO 2016 - All rights reserved

16



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

"O1ISLI9IORIEYD SIY) 0] ATeSSadau jou pue a[qedrjddeloN p

"J1ISLI9)ORIRYD SIY) 10] J[qISIAU] 5

"213SLI91JRIBYD SIY] 0] ATessadau pue o[qediiddy g

"o1IsLIglORIRYD SIY3 10j o[qedrjddeoN e

- - S0 m??www S1eos ¥| §Sz|ssz| 0| ued) Al A N N oy TMIIANS 61
-E.:Eou oL -U0d-MHEIAMNS
aull auI|
- - GZ'0| apmsno T ¥| gsz|ssz| 0] ued) Al A N A _m:o_u%_um-x.m TS 81
-NUIU0)
aul|
- - GZ'0| °@pmmsno T:T S| §S¢ 0f 0| -°ng Al A N A| Suryoey-ys LIS LT
-NUIUO0)
Juapuadapur
o| | . . ssons) i
Q'€ -| 9pI T Q| 98¢ of O d Al A N A -odwod [003 NS 91
-OUOJ\ -NURUO0Y
Jo 1xed [enixa],
aul|
MO.LIRU
- - — SZ0 panop T Z 0|SSZ|SSZ| MO[[°A Al A N A| {UI[2.13udd-3S 7S ST
paysep
duoq
aul| INnojuod
- - _— GE0| moudreu T T 0 0(S9¢ payd Al A N A Jauul/aur &S 1!
payseq ERIEREIERGS N
LdT1Z8 aul[ ut
q'¢ aoeds GZ'0| °9pimsno T:T L] SSC|SSC|SSC| MYM Al A N A ~UOISUBWIIP-YS IS €l
-OUOJ\ -nunuoy
aul|
- - G‘0| apImsno T ¥| §Sz|ssz| 0| ued) Al A] pN A IN0JU0I-3S IS 48
-NURUOY
oul|
- - GZ'0| apImsno T L] SSC|SSC|SST| HUUM Al AN| AN A gunino-uoN LNJOON TT
-NURUOY
9ZIS adf) ad) 9ZIS aur |adA) aury| ares Xopul no Suimeua aureu Jake ‘ou Ja4Ae ou
Ju0yq Ju0yq oury oydwrexy I I'T joury| 9aeas 1nojo) d D d .10 I ads| Lv | AN T T -s04

(panunjuos) Zt d[qeL

17

© ISO 2016 - All rights reserved



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

*d1ISLI9IORIRYD SIY) 0] ATeSSadau jou pue a[qedrjddeloN p

"J13SLI9)ORIBYD SIY} 10J S[qISIAU] o

"213SLI91JRIBYD SIY] 0] ATessadau pue a[qediiddy g

"o13sLIgjoRIRYD SIY3 10j a[qedrjddejoN e

- - SZ'0 m??wﬂw oIS S| §s¢| 0| 0| o°ng Al A N N gut LMEIIANS e
-E.:Eou oL -Uo3ey-MHIIAMS
Ld1¢e8 aul| (auapuadapur
S'e aoeds -| °pimsno 1T S| §s¢| 0| O0| ond Al A N N odenguer)| 9MAIANS €C
-OUO -nunuo) IX1)-MAIAMS
aul|
. - —_— SZ0 ﬁwwwmw o1eos 4 0]SSZ|SSZ | MO[[PA Al A N N ol o4 TMAIAAS (44
o], -Ua2-MAIAMS
paysep
Suo
aul| — INojuo0d
- - _— G€‘0| molreu oL 1 0| 0[SsC payd Al A N N |Iouut/auraoua | ¢ MAIANS 1C
payseq -19Jo.l-MHIAMS
O sz0| opmeno| TS L| ssz|ssz|ssz| amum AN N R s maias| oz
-OUOJ\ -nunuo) OL . -Ip-MAIANS
9zIs adfy adf) 9z1s aur|adA) aury| afes Xapul 0o imen suwreu JaAe 'ou J94e ou
104 104 aury odurexy I I }9ulg| 9aress 1mojon a |9 |4 .10 I ads| Lv | AN T 1 -s0d

(panunuos) Zt d[qelL

© ISO 2016 - All rights reserved

18



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

*213SLI9)0kIBYD SIY3 J0J ATessadau jou pue d[qedrjddejoN  p

"O1ISLI9IORIRYD SIY) 10J S[QISIAU] 5

"d13S1I91d IR SIY] 10J A1eSsadau pue a[qedriddy g

"O13SLIvoeIRYD SIY) 10] 9[qedrjddejoN e

aul[ apim aul[ [euonippe
- - §Z'0 | snonunuo) | o[eds o], ¥| S§SZ| SS¢ 0 ued) Al A N N -NODJHY TINODHY Z€
uon
aul[ 9pIM | -2IISIp Juryojey
- - §Z'0 | snonunuo) | s, 19sn iy S| §S¢C 0 0 an[g Al N N N -NODJHY LNODTY 1€
L4128 uon (uepuad
aoeds aul[apim| -aaosIp -apul a3enguey)
S€ -OUoO -| Snonunuoy | s, 19sn iy S§| §S¢ 0 0 an[g Al N N N [99el-NODHY INODIY 0€
aul|
MO.LIEU Pa) uon
-Jop paysep| -a.3sIp aul[ 9.13Udd
- - — SZ'0 8uoT| s19sn 1y 14 0| S§SZ| §SZ| MoOI[PA Al N N N -NODJHY YNODHY 62
aur| uon IN03U0) Jauul
MOLIBU| -2J0SIp /aul] aoua.ajal
- - _— S€0 payseq| s tasniy 1 0 0| SS¢ pay Al N N N -NODHY ENODHY 8¢
L4128 uon
2oeds aul[apIM| -3ISIp Guruorsuawiip
S'e -OUOI GZ‘0| smonunuo) | s,19sny L| SSz| SSz|SSz| oMym Al N N N -NODAd ZNODAY L2
uon
- - 0| o TP osip ¥| ssz|ssz| of uedp A N N N oW rNoomu| oz
snonuuo’) 5,195 3y -NODJdY
B } ‘ SuIfapIm| e o ek aul[ [euonippe
S0 snonunuo,) [ L ¥| §S¢| SS¢ 0 D Al A N N -MATAS TTMHIIANS 14
xapul . ‘ou
9zIs yuoy | adAyyuoy | 9dA) sur ajdwrexqy | azisaury | adAyaury | 9Sreas 1nojo?) q n 4 | anojo) | Summeaq | dS | 1LV | AN QuwIeU J3Ae] ou .134e] s04

(ponuguos) — Z1 3lqeL

19

© ISO 2016 - All rights reserved



2016
2016(E)

PD ISO/TS 13399-70

ISO/TS 13399-70

*d1ISLI9)oRIBYD SIYY 10J ATessaoau jou pue d[qedriddejoN  p

"O13SLI9}IRIBYD STY) 10J A[QISIAU]

"d11S1I19)0 IR SIY) J0J ATessadau pue a[qedrddy g

"J13SLIg)ORIRYD SIYY Joj o[qeorjddejoN e

L4128 uon (yst8ug)
aoeds 9ZISIUOJ| dUI[9pIM| -2I0SIp aweaj Surmerp
0T/L/S/S‘€ -Ouop Uo pased | snonunuoj | s asniy S| §S¢ 0 0 anig Al N N N UIYIM SIXI], 1S 0¥
uonewt
-1ojut [euonyippe
9y3 jo [[e pue
aul[ apIm A119w093 aan3us
- - 810 | snonunyuo) -1 6| ¢C6l| 61| C61 LERE) AN| AN| AN N| ou3jo uotsuedxy| TVLOLANI 6€
aul[ apIm Mmataurewt | MATA-NIVIN
- - 810 | snonunuo) 1 6| 61| 61| C61 LERE) AN| AN| AN A| @y3jo uoisuedxy -ANI 8€
19128 (se8enguey e
UuoI133.10S1p doeds UuonaIISIp|  dul[ apIM -uonIppe) saweu| ESHNYYA
S 195Ny -Ouo S.I9snly | snonunuojy T L] SSC| SSC| SSZ| PMYM Al N N N| PRYIXAIPXIL]| -FSHNVHA LE
UO0133.10SIP hmm_uwwm UO01}3.10SIp aul[ apIMm . ot (ueurran) saweu
5.198N 1y s.19sn 1y | snonurjuoy 1 L| SST| SS¢| SS¢ MYM Al N N N PIoY 1X91 Pax1] ESHNV YA
-OUOI\ 9¢€
La1e8
uoI133.10S1p aoeds uonaIISIp|  dul[ apIm (youa.rq) sewreu
Selesniy -Ouo S9SNy | snonunuoj 1 L| SST| §S7| SSZ| PMYM Al N N N| PPRIIXIIPXL]| ZSHNVHA S€
14128
U0133.10S1p aoeds UOI}3IdSIP|  auI[apIM (ys18ug) seweu
S 19sn3y -Ouop S 9snly | snonunuoy 1 L| SSTZ| SST| SSZ| #MYM Al N N N| PPRIIXIIPXL]| TSHNVHA 43
UOoIaIISIp|  dul[ apImM
S.19sn1y | snonuniuoy 1 L| SST| SST| SSCZ| #MYM Al N N N| owelSuimerq| 0SANVIA €¢
azisjuo4 | ad£1juog | 9d£y ouyp ojdwiexy | ozisaury | adAysury | opess gﬂo.m”w g | o | u [mopoy | Sumeiq [ds | Lv | AW | oweusekey | -outafe] mﬂ“_

(panunuos) Zt d[qelL

© ISO 2016 - All rights reserved

20



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

"213SLI91dRIRYD S1Y) 10J AIessadau jou pue d[qedijddejoN p
"d13SLI9}ORIRYD SIY) 10] B[CISIAU] o
‘d13S1I91dRIRYD SIY] 10J A1eSsadau pue a[qedriddy g

‘O13sLIvIoeIRYD SIY) 10] 9[qedrjddejoN e

(sa8end
L4128 uon -Ue[ [eUONIpPPE)
aoeds 9ZISIUOJ| UI[opIM| -2I0SIp awety uimerp
0T1/L/S/s'E -Ouop Uo paseq | sSnonuniuo) | s.1osniy S| Ss¢ 0 anig Al N N N UIYIM SIXI], 6S-¥S 544
L4128 uon (ueuwrtan)
aoeds 9ZISIUOJ| dUI[9pIM| -3I0SIp aweaj duimerp
0T/L/S/S'€ -Ouop Uo pased | snonupuoj | s.1asniy S| SSs¢ 0 anig Al N N N UIYIM SIXS], €9 44
L4128 uon (youay)
2oeds 9ZISIUOJ| UI[opIM| -2I0SIp swety Suimeap
ot/L/s/s'e -OUO UO paseq | snonunuo) | s,49sn 1y S| ssz 0 anig Al N N N UIgIM SIX3L, zZs 157
9zis juoy | 9dAyjuoy | 9dA) sur ojdwrexqy | azisaury | adAyaury | 9reas ,H“w_”w q n d | 1nojo) | Summeaq | dS | LV | AN suwreu Jake| ‘ou 194e] ..mﬂ”_

(panunjuos) Zt d[qeL

21

© ISO 2016 - All rights reserved



2016
2016(E)

PD ISO/TS 13399-70

ISO/TS 13399-70

*213SLI9)0kIBYD SIY3 10J ATessadau jou pue d[qedrjddejoN  p

*J13SLI9IORIRYD SIY} 10J J[QISIAUI]

"d13S1I91d IR SIY] 10J A1eSsadau pue a[qedriddy g

"O1IsLIvIoeIRYD SIY) 10] o[qedrjddejoN e

L4128
aoeds aul[ apIMm (ys18ug)
S'€ -OUoO -| snonupuo)y T S| §S¢C 0 0 anig Al A N N| TIgVT-MIIANS| TIOMHIIAAS 14
L4178 (se8enguej [e
aoeds auI apIM -uonippe) yuauod
S‘€ -OUuUol -| snonunuo)y -1 S| §S¢C 0 0 anig Al A N A| -0 [003.10J3IX3L | 69XS-F9MS 19
Ld1e8
aoeds aul[ apIMm (uewr1on) yuauod
S‘€ -OUuop -| snonunuoy 1 S| §S¢ 0 0 anig Al A N A | -W02 [003 .10]1X3, €S 0§
Ld1e8
aoeds aul[ apIMm (youau,) yusauod
S€ -Ouop -| snonunuoy 1 S| §S¢ 0 0 an[g Al A N A | -W02 [003 .10]1X3], oS 6%
La1e8
aoeds aul[ apIMm (ys18ug) ausuod
S'e -OUoO -| snonunuoy 1 S| §S¢ 0 0 an[g Al A N A| -0 [001 10J X3, TOMS 8t
149128 (sa8en3ue[ [euony
aoeds aul[ apIMm -1ppe) (003 pa[q
S‘€ -OUo -| snonupuo) T S| §S¢C 0 0 anig Al A A A| -WoSSE.10] SIX9], 69-19 LY
L4128 (ueuwr1an)
aoeds aul[ apIm [003 pajquiasse
S'€ -OUol -| snonupuo)y T S| §S¢C 0 0 anig Al A A A 10J SIX9, €9 9%
L4128 (youauy)
aoeds aul[ apIm [003 pajquiasse
S‘€ -Ouop -| snonunuo)y -1 S| §S¢C 0 0 anig Al A A A 10 SIX9, 29 St
L4128 (ysn3uz)
aoeds aul[ apIm [003 pajquiasse
S‘€ -Ouop -| snonunuo)y -1 S| §S¢ 0 0 anig Al A A A 10 SIX9, 19 44
9zIs Juoy | adAyjuoy | adA) aury ajdurexy | azisaury | adAy aurg a[eos MM.%_MW q n 4 | anojo) | Summeaq | dS | LV | AN QuwIeU JaAe] L REYL ..mﬂ”_

(panuiquod) — Z1 31qeL

© ISO 2016 - All rights reserved

22



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

*213SLI1910kIBYD SIY} J0J ATessadau jou pue d[qedrjddejoN  p

*J13SLI910RIRYD SIY} 10J J[qISIAUI] 5

‘d13S1I910 IR SI] 10J A1eSsadau pue a[qediiddy g

‘o1IsLIvIokIRYD SIY) 10] 9[qedrjddejoN e

L4128
aoeds 9ZISJUOJ|  aul[apIM (ys
01/L/s/s°€ -Ouo Uo paseg | snonufuo) 1 S| ssz| o of end Al N N N| -Sud) LXHLANI| T9.LXHL-ANI 09

14128 uon (sa8enguey
aoeds aul[opIM| -3ISIp [eUOIPPE) | 6INODHY

S'e -Ouop -| snonunuoj| s.esnly S| §S¢ 0 0 anig Al N N N T3V T-NOJAY | -¥9NODHY 6S
L4128 uon
aoeds aul[apim| -aIdsIp (ueuwr1an)

S'e -Ouop -| snonunuoy ( s.Iesn 1y S| SSs¢ 0 0 anig Al N N N 149V T1-NODAYH €9NO0DHTY 8S
L4128 uon
aoeds aul[apim| -aIdsIp (youauay)

S'e -OuUop -| snonunuoj | s,.Iesnly S| SsC 0 0 anig Al N N N 139V T-NODAY Z9NODTY LS
Ld1Z8 uon
aoeds aui[apIm| -2I2sIp (ys18ug)

S'e -OuUop -| snonunuoj| s.esnly S| SSs¢ 0 0 anig Al N N N T34V T1-NOJAYH TONODHY 99
14128 (so8en3 69MATA
aoeds aul[ apIm -ue[ [euonippe) IS -

S'e -Ouo -| snonunuoy 1 S| SSs¢ 0 0 anig Al A N N| THGVT-MAIANS| YIMIIA-NS SS
La1e8
aoeds aul[ apIMm (ueuwr1an)

S'e -Ouop -| snonunuoy 1 S| SSs¢ 0 0 anig Al A N N| THGVT-MIIANS| €9MIIANS ¥S
La1e8
aoeds aul[ apIm (youauy)

S'e -Ouop -| snonunuoy 1 S| §S¢ 0 0 anig Al A N N| THGVT-MIIANS| ZOMIIANS €9

9zis juoy | 9dAyjuoy | 9dA) sur ojdwrexqy | azisaury | adAyaury | 9reas Mﬂﬂuw q n d | 1nojo) | Summeaq | dS | LV | AN suwreu Jake| ‘ou 194e] ..mﬂ”_

(panunjuos) Zt d[qeL

23

© ISO 2016 - All rights reserved



2016
2016(E)

PD ISO/TS 13399-70

ISO/TS 13399-70

*d1ISLI9)ORIBYD SIYY 10J ATessadau jou pue d[qedrjddejoN  p
"O13SLI9)OEIBYD ST} 10J A[QISIAUI]
"211S1I19)0 IR SIY) J0J ATessadau pue a[qedrddy g

"J13SLIg)ORIRYD SIY) Joj o[qeoljddejoN e

L4128
aoeds 9ZISJuoj| aul[ dpIM
01/L/S/s'€ -OUoO Uo pased | snonuijuo) 1T S| §S¢ 0 0 an[g Al N N N 1x91/3uL191397] 0%t 69
adAyaul[| uoneIdsIp ey J1eyd uonerado
- - uo paseg S Jasny| a[ess o], 9| ¢Sz 0| ssz| -uadep AN N N | “@©ouanbas-uonjop 0€T 89
adAyaul| uonaIdsip
- - uo paseq S Josn 1y | 9[eds oL, € 0| SS¢ 0| usai1) Al N N N| °rpuidssuryoep 0Z1 L9
L4128
aoeds aul[ apIMm
Se -OUO G20 | snonunuo)| 9[eIsof, L GS9¢C| SS¢| SSZ| #HUYM A N N N Suruorsuauwi(q 0Tt 99
adAyarurf| uonaaodsIp
- - uo pasegq S Jesn iy | 9[eds o], ¥| S§S¢| SS¢ 0 ue4) Al N N N| [0031 pa[quessy 00T S9
aul|
MO.LIBU Pa)
-Jop a[qnop
paysep o[eods A139
o SZ°0 guo 01/1:1 0€ 0| £z1| S5z | @8ueiQ Al N N N | -woag s0a1dsj10M dAMANI 9
L4128 (seo8enguey 69LXAL
2oeds 9ZISJUO0j| aul[dpIM [euon -INI -
01/L/s/s'€ -OUO U0 paseg | snonuuo) T:T S| ssz| o o] eng Al N N N| -TPPe) LXALANI| ¥9LXHAL-ANI €9
14128
aoeds 9ZISJIUOJ|  aul[apPIM (uew
01/L/s/s'€ -OUuoOl uo paseq | SNonuRUO) T S| ssz| o o] eng Al N N N|  -199) LXHALANI| €9LXHAL-ANI 29
1Ld128
aoeds 9ZISJUOJ|  aul[apIM (youauy)
01/L/s/s'€ -OUuoOl uo paseq | snonunUO) T S| ssz| o o] eng Al N N N LXALANI | 29LXAL-ANI 19
9zis yuoy | adAyyuoy | 9dAy sur ajdwrexqy | azisaury | adAyaury | 9Sreas gﬂ«.ﬂmw q n ¥ | anojo) | Summeaq | dS | LV | AN QuwIeU J3Ae] L REY | ..mﬂ“_

(panunuos) Zt d[qelL

© ISO 2016 - All rights reserved

24



PD ISO/TS 13399-70:2016

2016(E)

ISO/TS 13399-70

"d13SLI930RIRYD SIY) 10] £1BSS90aU Jou pue a[qedijdde JoN

*O131SLI930kdeyd SI1Y) 10J o[qISTAUI] b}

"d13S1I9)0 IR SIY) 10J ATessadau pue a[qednddy g

"J13SLIgjoRIRYD SIY) Joj o[qeorjddejoN e

adA3yaul[| uonLIdsIp
- - uo paseq S9SNy | 9[eds oL ¢| SST| SST| SST| MO[[RA Al N N N | soLnowoas 19Y310 002 L
syaed
adA£31aulf| uonaIdsip JuLInseaw ‘sadia
- - uo paseq S J9snly | 9[eds ol 1 0 0] §S¢ pay Al N N N -9p uonoadsuj 091 1L
adAyaur[| uoneIdsIp S9.INIX1J ‘Sd
- - uo paseg S J9snly | 9[eds oL 96 0] L2t 0 9AT0 Al N N N| -o1adp Surdwer) 0ST 0L
Xapul . ‘ou
9zis juoy | 9dAyjuoy | 9dA) sur ojdwrexqy | azisaury | adAyaury | 9reas anojon q n d | 1nojo) | Summeaq | dS | LV | AN suwreu Jake| ou J3Ae| 504

(panunjuos) Zt d[qeL

25

© ISO 2016 - All rights reserved



PD ISO/TS 13399-70:2016
ISO/TS 13399-70:2016(E)

4.5 Rules of the layer concept

The different contours shall be placed on the appropriate layers as defined in Tables 3 to 11. For the
application within, for example, tool management systems, NC-programming systems and simulation
software systems, the layer extension (see 4.3.5 to 4.3.9) shall not be taken into account.

For the layer structure, the rules shall be applied according to Table 13.

Table 13 — Rules for the layer structure

Rule Description Layer
number
1 Outside contour — visible for tool assemblies 1
2 Outside contour of the interface — invisible for tool assemblies SK1
3 Inside contour (hidden lines), only visible on tool components SK3
4 Inside contour (hidden lines), which shall be visible on tool components as well as on |3
tool assemblies (e.g. coolant channels)
5 Contour of the non-cutting elements (features) NOCUT
6 Contour of the cutting elements (features) CUT
7 Dimensions that are visible for the tool assembly 2
8 Dimensions that are visible only for the tool component SK2
9 Centre line used for the tool assembly — the length is equivalent to the useable length |4
10 Centre line used for the tool component — the length may extend about 5 mm across |SK4
the tool contour
11 Text which is readable on the tool assembly as well as on the tool component 6
12 Text which is readable only on the tool component SK6
13 Texts which are language independent and applicable only for the additional views |SKVIEW6
14 Hatching of cross sections, half cross sections and details which are visible on both |7
the assembled tools and the tool components
15 Hatching of cross sections, half cross sections and details which are only visible on  |SK7
the tool component
16 Hatching of cross sections, half cross sections and details which are only applicable |[SKVIEW7
fort the additional views
17 Drawing frame with its field names which is defined language dependent and filed |FRAMES5O to
on the appropriate layers according to the determination of the language FRAMES59
18 Language-dependent information which is attached to the appropriate defined text |51 to 59;
layers according to its assignment to geometry, additional views, drawing frame or 61 to 69-
information layers ’
SK61 to SK69;
SKVIEW61 to
SKVIEW69;
INFTEXT61 to
INFTEXT69;
RECONG61 to
RECONG69;
19 If another language that is not defined yet is necessary, all the language-dependent 64. 54 SK64
layers are allocated with the same logic: e.g. for the Spanish language Layer 64, then etc’ ’ ’
also Layers SK64, 54, andSKVIEW64. )
20 Information — of graphical or textual manner — in terms of regrinding is negotiated |[ RECON1 to
in principle bilateral between the involved parties RECON69
26 © IS0 2016 - All rights reserved
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5 Data concept

5.1 Origin points and mating points

5.1.1 Rotationally symmetric cutting tool assembly

Assembled tools shall be mounted within the CAD system from left side to right side, from the machine
tool to the workpiece (see Figure 1).
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-$ origin point and the basis point (congruent)
'$‘ mating point

Figure 1 — Origin point (basis point) and mating points of a rotationally symmetric cutting tool
assembly
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The mating point(s) is (are) always placed in the direction of the workpiece, and the origin point of
the tool component is always located in the direction of the machine tool. It is also important that the
origin point of the tool component shall be congruent with the origin point of the drawing (basis point).
Otherwise, collision problems can occur during the virtual mounting by faulty positioning.

The position of the origin point of the drawing (origin point of DXF) and the application length or the
mating point of a tool component is simply displayed as illustrated in Figure 2.

a

/
1 3

\

/

2 A
Key
1 and 2 drawing origin point (basis point): left-hand origin point of the tool component (left-hand mating
point to next tool component for the assembled tool)
3and 4 right-hand mating point of the tool component (connection point to the next tool component on the
right-hand side)
a LF: functional length.

Figure 2 — Schematic layout of origin point and mating point

5.1.2 Non-rotationally symmetric cutting tool assembly

The origin point and the mating point of inserts are illustrated in Figure 3 and in accordance with the
definitions of reference systems and common concepts in ISO/TS 13399-50. The point of origin of the
replaceable insert is at the theoretical sharp corner of the insert as shown in Figure 3.
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Key
'$' origin point and the basis point (congruent)
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a Detail X (10x1).

Figure 3 — Origin point (basis point) and mating points of a non-rotationally symmetric
cutting tool

The positions of the origin points and the mating points on lathe cutting tools are recommendations based
on the experiences got from several cutting tool data management systems. The definition of the distances
in x-, y- and z-directions from the origin point determines the location of the reference mating point.

The location of the point of origin, e.g. at the middle of the shank with the protruding length, shall be
reasonable in case of the publication of the protruding length in the cutting tool catalogues. The point
of origin at inserts is the theoretical sharp corner of major and minor cutting edge. At parting (cut off)
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inserts, the point of origin is exactly on the symmetry axis of the insert because of the possibility of
mounting different parting width onto the same basic holder.

NOTE The exact definitions of the points of origin and the mating points of regular and irregular inserts are
given in the ISO/TS 13399 series:

— concept of 3D models based on properties defined in the ISO/TS 13399 series — 3D models for regular
inserts;

— concept of 3D models based on properties defined in the ISO/TS 13399 series — 3D models for
irregular inserts.

The drawing of a cutting tool component shall be shown in the way that the point of origin is congruent
with the origin of the drawing layout. The mating point shall not be defined within the image. Its
position shall be defined with the distances from the origin at the corresponding vector directions that
have to be calculated in means of the application (see also definitions for CSW in ISO/TS 13399-50).

By means of the high variety at non-rotationally cutting tool assemblies, additional data may be
necessary for the correctness of the graphical display, which shall be used within cutting tool data
management systems.

Thus, on cutting tool components:

— thedistance between point of origin and the reference point for the assembly of the next component;
and on cutting tool assemblies:

— the position within the Cartesian coordinate system of each of the component for its application;
— the position “normal” or “drop head” at tool holders (lathe tools);

— therectified functional width at cut off inserts;

— the transition vectors at modified protruding length of the cutting component.

5.2 Rules for the Layer CUT and NOCUT

A 3D-model for simulation can be created by means of rotating a 2D-graphic design of an assembled
tool around its tool axis, which is mounted virtually out of tool components (see Figure 4).
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Figure 4 — Assembled tool — Illustration of Layers 1 to 11

The cladding contour, shown as a 2D graphic, of each single cutting tool component shall be closed
without any gap and shall be used for the creation of the 3D assembly tool as is — without any gap
between the individual single lines according to the definitions for CUT and NOCUT (see Figure 5).

—

Figure 5 — Layers CUT and NOCUT

Revolving the 2D-layer CUT and NOCUT around the tool axis, a 3D wireframe model is created (see
Figure 6.)
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Figure 6 — 3D cutting tool assembly — Wireframe model

After the cutting tool combination is assembled, the 3D model for simulation shall be created by means
of rotating the outline contour of the individual cutting tool components around their tool axis (see

Figure 7))

Key
1 Layer NOCUT
2 Layer CUT

Figure 7 — Solid model with cut and no cut layers

5.3 Rules for the concept of dimensioning

5.3.1 General

Based on different native sources of CAD-systems, the dimensions shall not be associated to the
geometry. Dimensions shall be to scale 1:1. Furthermore, the block structure of the dimension can be
disbanded. Dimension line, projection line, arrow head and dimension can be addressed separately if
the exporting system is not capable to transmit the block structure.

5.3.2 Cutting tool component
For the cutting tool components, the rules are applied as follows:

— The point of origin on rotationally symmetric components is the intersection of the centre line and
the planar surface of the shank on the machine side, the planar reference surface of the gauge line
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which shall be visible in the assembly view of the cutting tool combination (see Figures 1 and 2 and
ISO/TS 13399-50).

— The functional lengths and collision diameters of each cutting tool component shall be indicated
in the assembly view of the cutting tool combination. The distance of the dimension line from the
centre line at rotationally symmetric images shall be determined within a 15 mm grid starting from
the centre line, where a minimum distance of 15 mm from the outline of the cutting tool body shall

be kept (see Figure 8).
15

B XX

o

15

Figure 8 — 15 mm grid for dimensions

5.3.3 Cutting tool combination
For the cutting tool combinations, the rules are applied as follows:

— Overalllength, functionallength and functional width (only atnon-rotationally symmetric components,
e.g. tool holder) shall be measured from the point of origin of the adaptor to the cutting corner.

— All functional lengths of each cutting tool component shall be indicated within a 15 mm grid from
the centre line or backing surface, where a minimum distance of 15 mm from the largest outline
body contour shall be kept.

— If the cutting diameter is not the outermost one, all collision diameters of the components shall be
visible at the cutting tool combination.
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Annex A
(informative)

Examples of the layer structure

A.1 Tool component — Adaptive item — Rotationally symmetric
60 21

ISO 12164-1-HSK-A 100

627
60

Figure A.1 — Tool component — All layers

Figure A.2 — Layer 1 — Outer contour for assembled tool

60

]

Figure A.3 — Layer 2 — Dimensioning for assembled tool

Figure A.5 — Layer 4 — Centre lines for assembled tool
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-

Figure A.6 — Layer NOCUT — Non-cutting cladding contour

O [ ]

Figure A.7 — Layer SK1 — Outer contour of the tool component

21

@21
?60

Figure A.8 — Layer SK2 — Dimensioning of the tool component

Figure A.10 — Layer SK4 — Centre lines of the tool component

ISO 12164-1-HSK-A 100

\

Figure A.11 — Layer SK6 — Lettering (language independent) of the tool component
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A.2 Tool component — Cutting tool — Rotationally symmetric

o

yv
50

6
-
I
M~
o~
)
i o
S NN gl o
s _G_'ﬂ- e ®
o

Figure A.12 — Tool component — All layers

Figure A.13 — Layer 1 — Outer contour for assembled tool

)
50

D —

?80
$92

Figure A.14 — Layer 2 — Dimensioning for assembled tool

Figure A.15 — Layer 4 — Centre lines for assembled tool

o

Figure A.16 — Layer NOCUT — Non-cutting cladding contour
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O

Figure A.17 — Layer CUT — Cutting cladding contour

G27H7

62

Figure A.18 — Layer SK2 — Dimensioning of the tool component

Figure A.20 — Layer SK4 — Centre lines of the tool component

A.3 Tool component — Lathe tool (boring bar) — Non-rotationally symmetric
A20Q-STJCL11

20
|
.
|
|
|
|
|
|
|
|
|
|
|
\
|

30

180

Figure A.21 — Tool component — All layers

Figure A.22 — Layer 1 — Outer contour for assembled tool
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N

Figure A.23 — Layer 2 — Dimensioning for assembled tool

Figure A.24 — Layer 4 — Centre line for assembled tool

[

Figure A.25 — Layer NOCUT — Non-cutting contour for assembled tool

<

Figure A.26 — Layer CUT — Cutting contour

(1

E

Figure A.27 — Layer SK1 — Outer contour of the tool component

$20

180

Figure A.28 — Layer SK2 — Dimensioning of the tool component

Figure A.29 — Layer SK4 — Centre line of the tool component
A20Q-STJCL11

Figure A.30 — Layer SK6 — Lettering (language independent) of the tool component
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16
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100
30
25
S
PSRNR1616H09
~
-
PSRNL1616H09
%o
25
30

100

Figure A.32 — Layer 1 — Outer contour for assembled tool
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30

25

)

/

17

17

<

30

Figure A.33 — Layer 2 — Dimensioning for assembled tool

Figure A.34 — Layer NOCUT — Non-cutting contour for assembled tool
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L7

.

Figure A.35 — Layer CUT — Cutting contour for tool component and assembled tools

Figure A.36 — Layer SK1 — Outer contour of the tool component
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100

16

16

100

Figure A.37 — Layer SK2 — Dimensioning of the tool component
right handed tool: PSRNR1616H09 left handed tool: PSRNL1616H09

Figure A.38 — Layer SK6 — Lettering (language independent) of the tool component
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A.5 Tool component — Solid drilling tool — Rotationally symmetric
60

32

17,4

3
|
|
|
|
:;
|
140°

©2,90

SCD 029-017-030 AP6

Figure A.39 — Tool component — All layers

= SsS————

Figure A.40 — Layer 1 — Outer contour for assembled tool

17,4

|
14.0°

$2,90

Figure A.41 — Layer 2 — Dimensioning for assembled tool

Figure A.42 — Layer 4 — Centre line for assembled tool

———

Figure A.43 — Layer NOCUT — Non-cutting contour for assembled tool

——

Figure A.44 — Layer CUT — Cutting contour for tool component and assembled tools

Figure A.45 — Layer SK1 — Outer contour of the tool component
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60

Figure A.46 — Layer SK2 — Dimensioning of the tool component

Figure A.47 — Layer SK4 — Centre line of the tool component

SCD 029-017-030 AP6

Figure A.48 — Layer SK6 — Lettering (language independent) of the tool component

A.6 Tool component — Indexable drilling tool — Rotationally symmetric

$21

NPT 1/16-21%
G3/8" 56 125
105
N
—_ N — L‘ —
G R N dLIN 7
© © _ ):__.___.__ :._J i .
— -‘vp
DR210-105-25-07-5D-N
Figure A.49 — Tool component — All layers
Figure A.50 — Layer 1 — Outer contour for assembled tool
44
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, 125

, 105

$21

Figure A.51 — Layer 2 — Dimensioning for assembled tool

Figure A.52 — Layer 4 — Centre line for assembled tool

Figure A.53 — Layer NOCUT — Non-cutting contour for assembled tool

O
O

Figure A.54 — Layer CUT — Cutting contour for tool component and assembled tools

Figure A.55 — Layer SK1 — Outer contour of the tool component

56

632
25

Figure A.56 — Layer SK2 — Dimensioning of the tool component
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Figure A.58 — Layer SK4 — Centre line of the tool component

NPT 1/16-27

G3/8"

DR210-105-25-07-5D-N

Figure A.59 — Layer SK6 — Lettering (language independent) of the tool component

A.7 Cutting item — Irregular insert for threading operations

3,5 1,5
1?0, V4
L,()\’ o
3,63 Y
16IR 11 UN

Figure A.60 — Cutting item — all layers
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Figure A.61 — Layer 1 — Outer contour for assembled tool

15

\
112
16,5

Figure A.62 — Layer SK2 — Dimensioning of the cutting item

e

|
~

Figure A.63 — Layer SK3 — Reference lines/invisible lines of the cutting item

Figure A.64 — Layer CUT — Cutting contour for assembled tools

™
ﬁl./

Figure A.65 — Layer SK4 — Centre line of the cutting item

16IR 11 UN

Figure A.66 — Layer SK6 — Lettering (language independent) of the cutting item

Figure A.67 — Layer SKVIEW1 — Outer contour of additional views
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Figure A.68 — Layer SKVIEW2 — Dimensioning of additional views

Figure A.69 — Layer SKVIEW3 — Invisible lines of additional views

Figure A.70 — Layer SKVIEW4 — Centre line of additional views
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