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Foreword

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

The prpcedures used to develop this document and those intended for its further maintenance, arg
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).

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

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

For an|explanation on the meaning of ISO specific terms and~éxpressions related to conformity
assessipent, as well as information about ISO’s adherence to the W/TO principles in the Technical Barrierg
to Trade (TBT) see the following URL: Foreword - Supplementary information

The conmittee responsible for this document is ISO/TC 29ySmall 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 cuitting items [ Technical Specification]

— Pafrt 3: Reference dictionary for teolitems [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 80: Creation and exchange of 3D models — Overview and principles [ Technical Specification]

— Partd@0: Definitions, principles and methods for reference dictionaries [ Technical Specification]

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

— Part301: Conceptforthe design of 3D models based on properties according to ISO/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 13399-3:
Modelling of solid drills and countersinking tools [ Technical Specification]

The following parts are under preparation:

iv © ISO 2014 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=74d254e08cf39969dd2c9e5e9d55ceca

ISO/TS 13399-201:2014(E)

— Part 51: Designation system for customer solution cutting tools

— 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]
— Part 204: Creation and exchange of 3D models — Inserts for reaming [ Technical Specification]

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

— Part 304 Creation and exchange of D Todets — Sottd mitting cutter witit arbor—iote { 1achnical
Specification]

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

— Part 308: Creation and exchange of 3D models — Milling cutter with arbor hole for-indexablg 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 indexdble inserts [ Technical Specif]cation]

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

— Part 405: Creation and exchange of 3D models — Collets [ Technical Specification]
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Introduction

This pa

rt of ISO 13399 defines the concept, terms, and definitions regarding the creation and exchange

of simplified 3D models of regular inserts that can be used with 3D models of cutting tools for NC-
programming, simulation of manufacturing processes, and the collision determination within machining
processes. It is not intended to standardize the design of the indexable insert itself, nor the cutting tool.

A regular insert is used in combination with a cutting tool in a machine to remove material from a

workpi

ce bv ashearing action atthe cutting ndgnc of the tool Cuttino tool data that can he describe

by ISO
Inform
can be
models
Standa

The ob

tools ip a computer sensible form that is independent from any particular computer system. The

represgq

different software systems and computer platforms and support the application of this data in

manuf4
makes

produc
develoy
models

Definit
of insta
ajoint g
and IE(
graphic
defined

13399 include, but are not limited to, everything between the workpiece and the machine tool
htion about inserts, solid tools, assembled tools, adaptors, components, and their relationshipg
represented by this part of ISO 13399. The increasing demand providing the end user with 3D
for the purposes defined above is the basis for the development of this series of International
rds.

ective of ISO 13399 is to provide the means to represent the information thatrdescribes cutting
ntation will facilitate the processing and exchange of cutting tool data.within and between

cturing planning, cutting operations, and the supply of tools. The nature of this description
it suitable not only for neutral file exchange, but also as a basis‘for implementing and sharing
L databases and for archiving. The methods that are used for these representations are thoseg
ed by ISO TC184/SC4 for the representation of product datalby using standardized information
and reference dictionaries.

ons and identifications of dictionary entries are defined by means of standard data that consist
nces of the EXPRESS entity data types defined in the ecommon dictionary schema, resulting from
ffort between ISO TC184/SC4/WG2 “Standard ferthe neutral representation of standard parts’
“International electro technical commission”, TC 3 “Information structures, documentation and
al symbols”, SC3D “Product properties and classes and their identification”, and in its extensions
in ISO 13584-24 and ISO 13584-25.

Vi
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Cutting tool data representation and exchange —

Part 201:
Creation and exchange of 3D models — Regular inserts

1 Scope

This part of ISO 13399 specifies a concept for the design of cutting items, limited to regular inser
the usage of the related properties and domains of values.

This part of ISO 13399 specifies acommon way of designing simplified models thatcontain the fol

used;

— definitions and identification of the internal structure of the 3D.model that represents featuy|
properties of regular inserts.

The following are outside the scope of this part of ISO 13399
— applications where these standard data can be stored or referenced;
— creation and exchange of simplified 3D models for cutting tools;

— creation and exchange of simplified 3D models for tool items;

ISO 13399;
— creation and exchange of simplified 3D models for adaptive items;

— creation and exchange of siniplified 3D models for assembly items and auxiliary items.

2 Normative references

The following doctiments, in whole or in part, are normatively referenced in this document

references, the\latest edition of the referenced document (including any amendments) applies.

[SO 1832, Indexable inserts for cutting tools — Designation

cutting items

Ls, with

owing:

— definitions and identification of the design features of regular inserts, with a link to the prqperties

res and

— creation and exchange of simplified 3D"models for other cutting items not described in this|part of

ind are

indispensable for)its application. For dated references, only the edition cited applies. For yndated

[SO/TS~13399-2, Cutting tool data representation and exchange — Part 2: Reference dictionary| for the

ISO/TS 13399-80Y), Cutting tool data representation and exchange — Part 80: Concept for the design of 3D

models based on properties according to 1SO 13399: Overview and principles

3 Starting elements, coordinate systems, planes

3.1 General

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

1) To be published.

© IS0 2014 - 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 models are used for simulation purposes, e.g. CAM simulation, it shall
be taken into consideration that the real product dimensions can differ from those nominal
dimensions.

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

3.2 Reference system

The reference system consists of the following standard elements:

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

— three orthogonal planes: planes 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: axes built as intersections of the three orthogonal plane lines respectively,
named “x-axis” (XA), “y-axis” (YA), and “z-axis” (ZA).

3.3 doordinate systems

3.3.1 |General
In pringiple, an insert has two coordinate systems:
— thg primary coordinate system, which determines thesinsert position in space (see Figure 1);

— thd secondary coordinate system that helps to mgunt the insert on to a tool body (see Figure 2).

3.3.2 |Coordinate system for insert location

The reference coordinate system “PCS” (primiary coordinate system) defines the insert position in space
The determinations are as follows:

— thqinsertislocated in the XY quadrant;

— thd cutting edges are colinear with the XY plane;

— thg major cutting edgé-iscolinear with the positive x-axis;

— thd theoretical shapp cutting point is on the y-axis;

— thd direction.of the insert thickness is parallel to the negative z-axis.

These dleterminations are valid for right-handed or neutral inserts. Left-handed inserts are mirrored
through the.YZ plane.

2 © ISO 2014 - All rights reserved
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XZP YZP

XYP

Figure 1 — Reference coordinate system “PCS”

3.3.3 Coordinate system for insert mounting

The reference coordinate system “MCS” (mounting coordinate system) is placed on the XY-plan
PCS with the same orientation as the PCS, asin Figure 2, with the following determinations:

at the centre of the inscribed circlé’of all equilateral and equiangular inserts (styles T, S,
according to ISO 1832);

at the centre of the inscribed circle of all equilateral but non-equiangular inserts (styles C,
V, W according to ISO 1832);

at the centre of the inscribed circle of all round inserts (style R according to ISO 1832);

at the intersection’ of the two diagonal lines of all non-equilateral but equiangular inserts
according toIS0-1832) and of all non-equiangular and non-equilateral inserts (style A, B, Kac
to ISO 1832);

if it is fiot possible to create the diagonal lines on the inserts of style A, B, K and L, the origi
MCS:shall be created by means of using reference planes that are perpendicular to the XY-pl
located in the middle of the insert length (INSL) and the insert width (W1) and parallel to t}

e of the

O, P H

D, E, M,

[style L

cording

h of the
hne and
em.

Figure 2 — Reference coordinate system “MCS”
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Ifregul

arinserts have a specific design and are not interchangeable between vendors, the location of the

MCS is at the manufacturer’s discretion; either on the top face or on the bottom face. The orientation of

the coo

rdinate system shall follow the definitions in this part of ISO 13399.

3.4 Planes

To distinguish between the PCS and the MCS planes, the MCS planes shall be given the prefix “M”:

— XY

P (PCS) » MXYP (MCS)

— XZ
— YZ

4 De
The ske

face lapd geometry, or tipped cutting parts made of other cutting materials. Those features shall bg

designsg
as desc

The str
shall be

The mdg
— baj
— cof
— mg

The tot
insert.

Within
in Clau

5 Dd

5.1 Hquilateral andequiangular inserts and equilateral but non-equiangular inserts

5.1.1

This cl:
but nor

b (PCS) - MXZP (MCS)
b (PCS) > MYZP (MCS)

sign of the model

tches (outline contour) and features of the basic model shall not contain details'tike chip breakers

d as separate design elements after the basic geometry and shall be groupéd as detail geometry,
ribed in Clause 5.

ucture and sequence of the modelling shall be kept as describedsThe defined preferred symbolg
taken as names for the variables.

dels of the regular inserts shall contain the following design’ features:
ic geometry;

ner configuration geometry;

unting geometry.

nl amount of design features depends om the desired level of modelling and the complexity of the

3D CAD systems, the specified model structure of the basic shapes of the inserts are described
e 5.

tailed geometry

Necessary properties

use describes equilateral and equiangular inserts of the ISO shapes T, S, H, O, P and equilateral
-equiangular inserts of the ISO shapes C, D, E, M, V, W. The modelling of the shapes C, D, E, M

V, and

b iS/defined in this clause because of the special characteristic of the shape S (square) which id

similar

to the rhombic shape with an insert included angle (EPSR) of 90°.

For this group of inserts, the properties listed in Table 1 are valid.

© ISO 2014 - All rights reserved
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Table 1 — Properties for the modelling of equilateral and equiangular inserts and equilateral

but non-equiangular inserts

Preferred name Preferred symbol
clearance angle major AN
clearance angle wiper edge AS
corner chamfer length BCHbD
wiper edge length BSc
insert included angle EPSR
inscribed circle diameter IC
corner chamfer angle KCHb
cutting edge angle major KRINS¢
cutting edge lengtha La
corner radius REb
insert thickness S
a  Shall be calculated; is dependent on IC and EPSR.

b Dependent on corner configuration, either rounded or chanifered.
¢ Shall be used if a wiper edge is on the insert.

necessary for using the model.

parameters or taken as a separate file.
5.1.2 Insert, triangular shape

5.1.2.1 General

EPSR

/.

Figure 3 indicates the propertie§ that shall be used for the modelling of triangular inserts.

[nformation about the connection interface code shall bé\filed as properties within the mode| and is

NOTE The information above and other relevant properties could be incorporated into the njodel as

Figure 3 — Properties of triangular insert

© IS0 2014 - All rights reserved
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5.1.2.2 Basic geometry

The geometry shall be designed as a solid model, containing all design features within the primary
coordinate system “PCS”. The position of the insert is according to ISO/TS 13399-2.

Design of the contour:

— Asketch without definition of the corner geometry shall be defined for the extrusion and the cutting
edges shall be tangential to the inscribed circle; the model shall be designed with its theoretical
sharp corners

,\b‘

The sketch shall be extruded with the property “insert thlckness (symbol “S”) along thepQ(L'atlve
z-axis, yith a negative inclination of “clearance angle major” (symbol “AN”). The basic mo s shown

in Figure 4.

— D

—

thensioning shall be done with the listed properties (see Table 1).

Figure 4 — Basic geom of triangular insert
4\
et
5.1.2.3| Detailed contour with corner gqup try

\\
5.1.2.3]1 General C)

This gepmetry shall also be desi@s solid model. It shall have the same determinations as described
in 5.1.2(2. O

Three different detailed dé;drs are possible:

— contour with corn@adius;

— contour Wit{)&rmer chamfer;

— COIltOB{@[ wiper edge and corner chamfer.

5.1.2.3 zgnnfnﬂnrl contourwith cornerradius

Ittt

The extrusion sketch shall contain all parameters describing the corner radius. The sketch shall be
positioned with its theoretical sharp corner on the y-axis as defined in ISO/TS 13399-2.

The sketch shall be extruded as described in 5.1.2.2. Basic contour are illustrated in Figure 5.

6 © ISO 2014 - All rights reserved
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N
o>

Figure 5 — Triangular insert with corner radius

5.1.2.3.3 Detailed contour with corner chamfer (bo-)

The extrusion sketch shall contain all parameters describing the corne cfﬁmfer. The sketch s
positioned with its theoretical sharp corner on the y-axis as defined ir\ TS 13399-2.

The sketch shall be extruded as described in 5.1.2.2. Basic contou@illustrated in Figure 6.
o &

EPSR e <(

KCH

<
Figure@)\— Triangular insert with corner chamfer
5.1.2.3.4 Detailed co@r with wiper edge and corner chamfer
sketch shall be positioned with its theoretical sharp corner on the y-axis as defined in ISO/TS 13

The sketch be extruded as described in 5.1.2.2. Basic contour are illustrated in Figure 7.

éo EPSR

IC
Z4 PCS

The extrusion slﬁé%@héll contain all parameters describing the wiper edge and the corner chamfer. The

KRINS

Figure 7 — Triangular insert with wiper edge and corner chamfer

© IS0 2014 - All rights reserved
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5.1.3 Inserts, square and rhombic shapes

5.1.3.1 General

Figure 8 indicates the properties that shall be used for the modelling of square and rhombic inserts.

‘ﬁPSR ic . /\EPSR
/ / N

- . S

k!

Figure 8 — Properties of insert of square or rhombic @e

O

©
5.1.3.2| Basic geometry O‘\

The strjucture is defined in 5.1.2.2 and the design is given in Figu@% and 10.
N

IC

PC8

EPSR

oF
C)\\O

Figur@—’ Basic geometry of square insert

o )

%é?m
O
Q?“
S
R

% Figure 10 — Basic geometry of rhombic insert

5.1.3.3 Detailed contour with corner geometry

5.1.3.3.1 General

The structure and design are defined in 5.1.2.2.

For the design of rhombic inserts, three additional properties describing the geometry of the corner on
the minor cutting edge are needed, as indicated in Table 2.

8 © ISO 2014 - All rights reserved
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Table 2 — Properties for the determination of the corner geometry on the minor cutting edge

Preferred name Preferred symbol
corner chamfer length minor BCHNa
corner chamfer angle minor KCHNa
corner radius minor RENa
a  Dependent on the corner configuration, either rounded or chamfered corner.

5.1.3.3.2 Detailed contour with corner radius ™

N

The structureis definedin 5.1.2.3.2 and the design of the contour with corner radiusis gi;/\eﬁ%ﬂg
and 12. A

O)
Figure 11 — Square insert W@Qorner radius
S\P EN

AN

b
-
.\O

@)

Figure 12 — Rhombic insert with corner radius

O

5.1.3.3.3 Detailed@ggour with corner chamfer

The structure i O’T’ined in 5.1.2.3.3 and the design of the contour with corner chamfer is g
Figures 13 a

s =
Q
&

ures 11

iven in

)

Figure 13 — Square insert with corner chamfer
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EPSR

5.1.3.3

The stn
is given

5.1.4

5.1.4.1

Figure

rigure 14 — RhombicC Insert with corner chamier

A
>
4 Detailed contour with wiper edge and corner chamfer N

Q"
ucture is defined in 5.1.2.3.4 and the design of the contour with wiper edge and a)&]er chamfer
in Figures 15 and 16. ®))

O

Figure 15 — Square insert with wipe@%ige and corner chamfer

KRINS

Figure 16 O&ombic insert with wiper edge and corner chamfer
N
PentagonalQ@(agonal, and octagonal inserts

Gen@?~

17 iﬁgzates the properties used for modelling pentagonal, hexagonal, and octagonal inserts.

10
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L W A%

N

B - N o~ e |

5.1.4.2 Basic geometry 6

EPSR \%
cs)\ I1C

N
’\C)

Figure 18 — Basic geometry for pentagonal insert

EPSR

Figure 17 — Properties of pentagonal, hexagonal, and octagor@ﬁserts

%o)
N

The structure is defined in 5.1.2.2 and the design is given in Figures/8; 19, and 20.

Figure 19 — Basic geometry for hexagonal insert

© IS0 2014 - All rights reserved
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5.1.4.3

5.1.4.3

The str

5.1.4.3

The st1
Figures

\ *
Figure 20 — Basic geometry for octagonal insert (19

Detailed contour with corner geometry ,\"b(b

1 General

ucture and design are defined in 5.1.2.2. \%

2 Detailed contour with corner radius Q

ucture is defined in 5.1.2.3.2 and the design of thP\\cgltour with corner radius is given in
21,22,and 23. g\Q

‘QQ

IC

IC

12

Figure 22 — Hexagonal insert with corner radius

© ISO 2014 - All rights reserved
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\ *

=

Figure 23 — Octagonal insert with corner radius QY
>

5.1.4.3.3 Detailed contour with corner chamfer 6

The structure is defined in 5.1.2.3.3 and the design of the contoud,v%h corner chamfer is g
Figures 24, 25, and 26. \%

S

WO
Figure (4)\\— Pentagonal insert with corner chamfer

Figure 25 — Hexagonal insert with corner chamfer

© IS0 2014 - All rights reserved
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Figure 26 — Octagonal insert with corner chamfer

5.1.4.3|]4 Detailed contour with wiper edge and corner chamfer (bQ

The strjucture is defined in 5.1.2.3.4 and the design of the contour with wiper eq%e'}nd corner chamfer

is giver] in Figures 27, 28, and 29. &

xO
Figure 27 — Pentagonalj@;lgrt with wiper edge and corner chamfer

o

-

S Figure 28 — Hexagonal insert with wiper edge and corner chamfer

N -
Q/Q

14 © ISO 2014 - All rights reserved
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Figure 29 — Octagonal insert with wiper edge and corner c fer
N
5.1.5 Insert, trigon shape (triangular with enlarged included an

5.1.5.1 General
S

Figure 30 indicates the properties used for modelling trigone'(n@rts.
EPSR_ oV
Y,

Q%\ Figure 30 — Properties of trigon inserts
5.1.5.2 sic geometry

For, t@ design of trigon inserts, an additional property describing the minor cutting edge 4

n@’ed, as indicated in Table 3.

ngle is

Table 3 — Property for the determination of the included angle of the minor cutting edge

Preferred name Preferred symbol

insert included angle minor EPSRN

The structure is defined in 5.1.2.2 and the design of the basic geometry is given in Figure 31.

© IS0 2014 - All rights reserved
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A
Figure 31 — Basic geometry of trigon insert '\(19
S
5.1.5.3| Detailed contour with corner geometry QQ’
>
5.1.5.3|1 General %'\‘-b
The strjucture and design are defined in 5.1.2.2. O\
5.1.5.3[2 Detailed contour with corner radius (s)\\%

The strjucture is defined in 5.1.2.3.2 and the design of the contour ‘@(corner radiusis givenin Figure 32

<

Figure32.— Trigon insert with corner radius

@)

5.1.5.3|3 Detailed conté)&ith corner chamfer

\
The stfucture is def%a)in 5.1.2.3.3 and the design of the contour with corner chamfer is given in
Figure B3. Q.

Figure 33 — Trigon insert with corner chamfer
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5.1.5.3.4 Detailed contour with wiper edge and corner chamfer

The structure is defined in 5.1.2.3.4 and the design of the contour with wiper edge and corner chamfer

is given in Figure 34.

serts

5.2.1 Necessary properties

o
S

Figure 34 — Trigon insert with wiper edge and cg§

non-equiangular” inserts of the shapes A, B, K.
pne clause because of the special characteris$
parallelogram-shaped insert with an inseg\'@

1

O

N

Qer chamfer
\

5.2 “Non-equilateral but equiangular” and "non-equila\t\e?al and non-equiangular
O

modelling of the shapes A, B, K, and L is de

Figure 35 indicates the properties neek@i for the design.
O

This clause describes “non-equilateral but equi@ﬁ?’ inserts of the shape L and “non-equilate

O RE RE
e f
W1 QS)%\ Wi
I ]
%Q
Sy %
) ® | L=INsL ":{ L

Figure 35 — Properties of rectangular and parallelogram-shaped inserts

For this group of inserts, the properties listed in Table 4 are valid.
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the shape L (rectangular) which is equivalentt to the
uded angle (EPSR) of 90°.
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Table 4 — Properties for the modelling of “non-equilateral but equiangular” and “non-
equilateral and non-equiangular” inserts

Preferred name

Preferred symbol

clearance angle major AN
clearance angle minor ANN
clearance angle wiper edge AS
corner chamfer length BCHb
corner chamfer length minor BCHNb
wiper edge length BSc
insert included angle EPSR
insert length INSL
corner chamfer angle KCHb
corner chamfer angle minor KCHNb
cutting edge angle major KRINSc
cutting edge length La
corner radius RED
corner radius minor REND
insert thickness S
insert width w1

¢ Shall be used if a wiper edge is on the insert;

a  Shall be calculated; is dependent on INSL and EPSR:

b Dependent on the corner configuration, eitherwounded or chamfered corner.

Informfation about the connection interface code-shall be filed as properties within the

necessary for using the model.

NOTE The information above and otherTelevant properties could be incorporated into the model as

parameters or taken as a separate file.

5.2.2 |Inserts, parallelogram non-equilateral shape

5.2.2.1] General

The gepmetry shall beydésigned as a solid model, containing all design features within the primary

coordinate system “PES”. The position of the insert is according to ISO/TS 13399-2.

Design|of the contour:

— asketch without definition of the corner geometry shall be defined for the extrusion and the model
shdll'be designed with its theoretical sharp corners;

model and is

— dimensioning shall be done with the listed properties (see Table 4).

5.2.2.2 Insert, parallelogram non-equilateral shape — basic geometry

The sketch shall be extruded with the property “insert thickness” (symbol “S”) along the negative z-axis.
Because of the possible different clearance angles on the major and minor cutting edges, the solid shall
be trimmed by placing datum planes representing the clearance angles. The corner radii shall also be
created with the appropriate trimming function of the CAD system. Figures 36 and 37 show the basic

geometry with the defined planes for trimming.

18
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Figure 36 — Parallelogram non-equilateral shaped insert with trim pla
angles

®®
angles

X
Figures 38 and 39 show the trimcrx}@)\tasic geometry.

Qé&r major cleg
>

\rance

Figure 37 — Parallelogram non-equilat@ shaped insert with trim planes for minor clearance

kFigure 56 — basic geometry of rectangular insert

© IS0 2014 - All rights reserved
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>
5.2.2.3| Detailed contour with corner geometry Q’\ .
v
5.2.2.3|]1 General Q)@

This gepmetry shall be designed as a solid model, with the properties described int,@ri.

Three d
— con
— con
— con

For the

5.2.2.3

To starf the design, the basic geometry shall be as:

1
possible different clearance angles on the major.and minor cutting edges, the CAD function “fillet” shall

S
OF

be used

ifferent detailed contours are possible: §
tour with corner radius (Figure 40); \%O

O
X

properties of the cutting corner at the minor cutting\&e, see 5.2.1 and Table 4.

tour with corner chamfer (see Figure 41);

tour with wiper edge and corner chamfer (see Figure 4

%]
2 Detailed contour with corner radius \‘g\

ned in 5.2.1 and modified accordingly. Because of

for rounding.

ﬁ&re 40 — Parallelogram non-equilateral shaped insert with corner radius

5.2.2.3.3 Detailed contour with corner chamfer

To start the design, the basic geometry shall be as defined in 5.2.1 and modified accordingly. Because of
possible different clearance angles on the major and minor cutting edges, the chamfer shall be placed on
the cutting corner by using datum planes to trim the body, which shall be positioned accordingly.

20
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A
Figure 41 — Parallelogram non-equilateral shaped insert with corner cha@@r
N -
>
5.2.2.3.4 Detailed contour with wiper edge and corner chamfer oy

The structure and design of parallelogram non-equilateral shaped inserts ar@ven in5.2.2.2.

&
Figure 42 — Parallelogram non-equilate@&shaped insert with wiper edge and corner chamfer
R\
. N\
5.3 Round inserts N~
WO
o
5.3.1 General .

Figure 43 indicates the p@ties needed for the design of round inserts.

O

Figure 43 — Properties of round inserts

For this group of inserts, properties listed in Table 5 are valid.
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Table 5 — Properties for the modelling of round inserts

Preferred name Preferred symbol
clearance angle major AN
inscribed circle diameter IC
insert thickness S
insert thickness total S1

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

necessry for using the model. Q’\
NOTE The information above and other relevant properties could be incorporated into the@ el ag
parameters or taken as a separate file. Q

oV
5.3.2 |Basic shape of round insert (bQ)

The strjucture is defined in 5.1.1.1 and the design is given in Figure 44.

5.4 Kixing hole @netry of the inserts

The gepmetry ({?Y; fixing hole is dependent on the property “insert mounting style code” with thg

preferred sy@

All insq r@%pes can have one of the geometries described in Table 6.

Y

Figure @ — Basic and detailed geometry of a round insert
o

‘IFS”.

Table 6 — Insert mounting style code

Code

Picture Mounting style

W % without fixing hole

22
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Table 6 (continued)
Code Picture Mounting style
Ly .
2 - 1

¢ |
2 v i cylindrical hole
3 partly cylindrical holewith 4{0° to

60° countersunk

4 s \\\ Y / 7 pattly cylindrical hole with 7)0° to

5 g o B8 T 90° countersunk

::} ;

When a mounting hole is defined, the properties listed in Table 7 shall be used.

Table 7 — Fixing hele properties

Preferred name

Preferred symbol

fixing hole diameter

D1

insert mounting styl

e code

IFS

labelled as shown in Table 8.

[n order to design a fixing hole with the properties shown in Table 7, more properties are ned
These additional properties shalliot be part of the data exchange and representation, but 5

Table 8 — Additional fixing hole properties

Preferred name Preferred symbol
fixing hele chamfer angle FHCA
fixing hole countersunk angle FHCSA
fixing hole countersunk diameter FHCSD
fixing hole countersunk depth FHCSDP
fixing hole countersunk radius FHCSR
fixing hole chamfer width FHCW

essary.
hall be

5.4.1 Fixing hole styles

Figure 45 indicates the properties that are needed for the design of a cylindrical fixing hole. Figure 46
indicates the properties needed for the design of a partly cylindrical fixing hole classified with the insert

mounting style code “3” or “4” defined in Table 6.

© IS0 2014 - All rights reserved
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FHCW, FHCA

W

FHCW || D1 >

FHCA

A 4

Figure 45 — Cylindrical fixing hole

FHCSA
THESH FHCSDP
I
. A
‘ V
T [’y
!
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i
FHCW D1
B — o S S TeTY

Figure 46 — Partly cylindrical fixing hole, insert mounting style code 3 or 4

5.4.2 |Fixing hole model

The mddel shall be designed by feyolving a sketch 360 about its axis and locating it on the MCS of the
insert. [[he sketch need not contain any proprietary information, but shall be as detailed as necessary
for moyinting information, The height of the model is dependent on the property “insert thickness” o
the prdperty “insert thickness total”. The fixing hole insert mounting style code can also be valid foy
insertsfhaving the countersunk geometry on both sides. See letter symbol “Q”, “U”, “C”, or “]” in Table §
of ISO 1832:2012.

5.5 Insert thickness total

Typicalf
availab a-top-face-abov H s-edeeH-w ase-atop-fa alH-be-desisned-andaddedte
the insert model, but the original location shall be kept - no change on PCS and MCS. Therefore, three
additional properties are necessary.

" (S). There are insert9

Table 9 — Top face properties

Preferred name Preferred symbol
top face distance TFD
top face rounding TFR
top face rake angle TFANG
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The distance from the cutting edge shall be defined with TFD as shown in Figures 47, 48, and 49.

NOTE Only one figure for each insert class is shown as example.

XYP O\

.

$)
Figure 48 — @ace of “equiangular but non-equilateral” insert

Figure 49 — Top face of round insert
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6 Attributes of surfaces — visualization of the model features

The col

our attributes of surfaces shall be according to ISO/TS 13399-80.

7 Structure of design elements (tree of model)

7.1 General

The solfid body of a regular insert shall be named as “cutting part” and included in the group “CUT”,

The ins
approx
cutting

The gr¢
the reg

7.2 E
Three ¢
— for
— for

— for]

Figures

ert shall be designed in a simplified manner, resulting in an approximate cutting edge. From this
mate cutting edge, a cutting edge line shall be created with the appropriate CAD funiction. Thig
edge line can be either an open or a closed polyline.

up “DETAILS” is not necessary if the CAD system allows suppression of the detailed geometry of
ular insert, depending on the parameters and design elements.

xamples of the model structure
lifferent structures are possible:
“equilateral and equiangular” and “equilateral but non-equiahgular” inserts (see 5.1);

“non-equilateral but equiangular” and “non-equilateral and non-equiangular” inserts (see 5.2);

round inserts (see 5.3).

50, 51, and 52 show a possible structure of each*of the classes mentioned above.
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