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Foreword

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

The prdcedures used to develop this document and those intended for its further maintenance ar
describg¢d in the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor th
differenft types of ISO documents should be noted. This document was drafted in accordance with th
editoriall rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

W W

-

Attentidn is drawn to the possibility that some of the elements of this document may be the subject d
patent rjights. ISO shall not be held responsible for identifying any or all such patent-rights. Details @
any patént rights identified during the development of the document will be in thejintroduction and/ofr
on the I$0 list of patent declarations received (see www.iso.org/patents).

-

Any tragle name used in this document is information given for the convenience of users and does nqgt
constityte an endorsement.

For an pxplanation on the voluntary nature of standards, the<neaning of ISO specific terms an
expressjons related to conformity assessment, as well as inforfnation about ISO’s adherence to th
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the followin
URL: wivw.iso.org/iso/foreword.html.

Uy D =

This dogument was prepared by Technical Committee [SO/TC 29, Small tools.

This se¢ond edition cancels and replaces the firstedition (ISO/TS 13399-80:2014), which has beep
technicglly revised.

Alist of pll parts in the ISO 13399 series canbe found on the ISO website.
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Introduction

This document defines the concept, terms, and definitions regarding the creation and exchange of

simplified 3D of cutting items, tool items, and adaptive items that can be used for NC-progra

mming,

simulation of the manufacturing processes and the determination of collision within machining

processes. It is not intended to standardize the design of the items themselves.

Cutting tool data that can be described by the ISO 13399 series include, but are not limited to, everything
between the work piece and the machine tool. Information about inserts, solid tools, assembled tools,

demand providing the end user with 3D models for the purposes defined above is the basig
development of this series of International Standards.

[he objective of the ISO 13399 series is to provide the means to represent theCinformat

ystem. The representation will facilitate the processing and exchange of cutting tool data wi

hakes it suitable not only for neutral file exchange, but also as a basis for implementing and

I
df instances of the EXPRESS entity data types defined in the.common dictionary schema, result
|

50 13584-25.

]
q
q
Retween different software systems and computer platforms and support the application of this data
i
1
i
Q

ddaptors, components, and their relationships can be represented by this document. The.in¢reasing

for the

on that

escribes cutting tools in a computer sensible form that is independent from any;particular cpmputer

hin and

ih manufacturing, planning, cutting operations, and the supply of tools, The nature of this dedcription

sharing

roduct databases and for archiving. The methods that are used for-these representations afe those
eveloped by ISO/TC 184/SC 4, by using standardized information'models and reference dictioparies.

efinitions and identifications of dictionary entries are defined by means of standard data that consist

ng from

joint effort between ISO/TC 184/SC 4 and IEC/TC 3 and in its extensions defined in ISO 13584-24 and

© IS0 2017 - All rights reserved
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TECHNICAL SPECIFICATION

Cutting tool data representation and exchange —

Part 80:
Creation and exchange of 3D models — Overview and

. .
arincinloc

1

|

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

"py lll\rll’l\/u

'his document specifies the basic principles for the creation and exchange of sithplified 3D m
utting items, tool items, and adaptive items, using related properties and domains of values.

implified 3D models contain the following:

[he following are outside the scope of this documént:

'he following,documents are referred to in the text in such a way that some or all of their
onstitutesséquirements of this document. For dated references, only the edition cited app
ndated.references, the latest edition of the referenced document (including any amendments)

50/T§13399-2, Cutting tool data representation and exchange — Part 2: Reference dictionary}
utting items

Scope

naming and defining of the basic design features of cutting items,\tool items, and adaptiy
with an association to the used properties;

naming and defining of the internal structure of the 3D model that represents the features
properties of cutting items, tool items, and adaptive itenis;

naming and defining of those elements and features that are not defined in ISO/TS 13399
are necessary to design 3D models.

applications where these standard data may be stored or referenced;
creation and exchange of simplified 3D models for cutting tools;
creation and exchange of simplified 3D models for tool items;
creation and exchange of simplified 3D models for adaptive items;

creation and exchangé of simplified 3D models for assembly items and auxiliary items.

Normative references

connection systems

ISO/TS 13399-100:2008, Cutting tool data representation and exchange — Part 100: Definitions, principles

and methods for reference dictionaries

3 Terms and definitions

No terms and definitions are listed in this document.

© IS0 2017 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4 Abbreviated terms

CRPa cutting reference point

CSwa coordinate system workpiece side

FDP feed direction primary

HEP head end plane

[RPOSa irregular insert position

KAPa rotation angle “kappa” for the yzw-plane counter clockwise about the-y-axis
LCFP chip flute length plane

LPRP protruding length plane

LSP shank length plane

LUP usable length plane

MINSTa master insert

MPLANE2 mirror plane

PAIPa prismatic adaptive item position
PCSa primary coordinate system
PHIa rotation angle “phi” for the xzw-plane counter clockwise about the z-axis

PTIPOS prismatic tool item pasition

REFSYSp  reference system
RHOa rotation anigle “rho” for the xyw-plane counter clockwise about the x-axis
RIPOSa regulardnsert position

TCEPa toelcutting edge plane

TEP tool end plane

TFPa tool feed plane

TRPa tool rake plane

TSPa theoretical sharp point
XYPa xy-plane

XYWDa xyw plane distance

XYWPpa xyw-plane

2 © IS0 2017 - All rights reserved


http://www.iso.org.obp/
http://www.electropedia.org/
https://standardsiso.com/api/?name=9bbdceccc3a0412ea108d517c06e7156

ISO/TS 13399-80:2

XZPpa xz-plane

XZWDa xzw plane distance
XZWPa xzw-plane

YZPa yz-plane

YZWDa yzw plane distance

017(E)

YZWPa yzw-plane
& Taken from ISO/TS 13399-50.

5 Designation of design elements

3.1 General

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

NOTE Some of the designations are taken from ISO/TS 13399-50.

ghall be based on the designations and preferred symbols.¢f ISO/TS 13399-2 and ISO/TS 13399

If additional properties are required, they shall be requested through the ISO 13399 Main
dgency as defined in ISO/TS 13399-100:2008, Annex D.

5.2 Reference system

§.2.1 Primary coordinate system “PCS”

+ right-handed rectangular Cartesian system in three-dimensional space with three princi
labelled X, Y, and Z;

»n o«

4+ three orthogonal planés built from the three principal axes and named “XYP”, “XZP”, and “

+ three orthogonabaxes built from the planes and named “XA”, “YA”, and “ZA”.

All designations of 3D design elements (coordinate systems, plaries, axes, points, solid design ellements)

-60.

tenance

The primary coordinate system, as shown in Figure 1, shall consist of the following standard elements:

pal axes

(ZP”;

© IS0 2017 - All rights reserved
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YZP

WARBY,

\

XYP

Figure 1 — Primary coordinate system “PCS*

5.2.2 [Coordinate system workpiece side “CSW”

5.2.2.1 | General

—

A singlel coordinate system at the workpiece side is named “coordinate system workpiece side” (CSW
and is used for the mounting of cutting tool componehts to build a complete cutting tool. If more tha
one CSW is used to assemble a complete cutting tool;the CSWs shall be indexed.

—

—

CSW is f right-handed rectangular Cartesian system in three-dimensional space with three principg
axes labjelled “XW”, “YW”, and “ZW”. Figure@ shows an example of CSW orientation.

Figure 2 — Example of CSW orientation

5.2.2.2 | ‘€ase 1: One coordinate system at the workpiece side

A single coordinate system at the workpiece side shall be designated “CSW”.

5.2.2.3 Case 2: One coordinate system at workpiece side on different levels

A single coordinate system on different levels shall be designated “CSWn”, e.g. “CSW1”, “CSW2”. The
numbering starts at the workpiece side and ends at the machine side in the direction of the positive
Z-axis. On a stepped tool, the CSW closest to the workpiece shall be on level 1, the CSW on the next
stepped diameter shall be on the next level.

4 © IS0 2017 - All rights reserved
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5.2.2.4 Case 3: Multiple coordinate systems at one level and different angles

Multiple coordinate systems at one level, but different angles and not at the centre of the tool axis
shall be designated “CSWn_m”", where the “n” defines the level and the “m” defines the number of the
coordinate system itself. The counting starts at the three o’clock position counting in counter clockwise

direction while looking towards the machine spindle (positive Z-axis).

5.2.2.5 Case 4: Multiple coordinate systems at one level, one angle and different diameters

docel hadin caca 2 Tha covnmting ctarte o+ +ha oo o + diarantar
aeSseroe - ea 55— rne-codhtthR g Staresattne-ShaesSt6at .

[hao dacignation ictha caynn
eSS Hatio5+tne-5ahe

.2.2.6 Case 5: Multiple coordinate systems at multiple levels, different angles and'different

diameters

'he designation is the same as described in case 3. The counting starts at the smallgst diametsg
he three o’clock position counting in counter clockwise direction while looking“towards the

gpindle (positive Z-axis).

All cases defined above are applicable to tool items, adaptive items, and€utting tools.

r and at
machine

CSW1_3

P
Eil
> o
- -l-'l-"""lll-..,_
NOO [
4]
= [
3
2 i o
V%08
3
<

e ]
. "l'l-u.'p..-

LTI LA
I
*

Figure 3 — Adjustment coordinate system on workpiece side
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5.3 Planes

5.3.1

See 5.2.

5.3.2

Primary planes

1.

Planes at workpiece side

For each existing “CSW”, the three planes shall be built from the principal axes and named “XYWP”,

“XZWP

54 A

5.4.1

See 5.2.1.

5.4.2

For each existing “CSW”, the three planes shall be built from the principal-axes and named as “XWAY,

« YWA",

5.5 S¢lid design elements

Solid de
shall ha

5.6 Level of detail

5.6.1
Simplifi
— Dbas

— det

Copyright is reserved for the.Copyright holder for proprietary information included in the Model.

Model p
a) Bas
b) Det
1)
2)
3)
4)
Defined

or YZWF . I more than one LSW 1s on the item model, they shall be Indexed as defined 1n 5.4.4.

KES

[Primary axes

Axes at workpiece side

r “ZWA”. If more than one CSW is on the item model, they shall be indexed as defined in 5.2.2.

cign elements like profiles, revolved bodies, extruded bodies, and so on, as well as their sketcheg,
e descriptive and useful names, e.g. for the pocketseat of an insert: “POCKET_SEAT _FEATURE].

General
ed models shall be differentiated by:the level of detail:

c model (see 5.6.2);

il model (see 5.6.3).

Lrposes:
c model: model is used by receiving applications for NC simulation and collision detection.
hil modek:

model is used by receiving applications to create tool or “tool assembly” drawings;

model is used by receiving applications to create a basic model;
model is used by receiving applications for other documentation purposes;

model can also be used for collision detection (for example, during non-cutting movement with
stopped spindle).

use cases impact different levels of detail. A production model is not covered by this document

because of the impact on data exchange and other processes.

© ISO 2017 - All rights reserved
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5.6.2 Basic model

The basic geometry shall be unambiguous, but not necessarily accurate to reality. The shell of the
geometry shall be shown to scale, as well as any detail being used for functionality and identification.
No relevant features for unambiguous depiction and/or function can be omitted.

If features located at the periphery shall be simplified, then the maximum dimensions shall be taken
for the design of these features. Examinations of collision are possible unconfined in regards of these
features.

he design of internal features is at the designer’s discretion as long as it is unimportant for the function.

he maximum space of extension shall be enclosed. Features like chamfers, roundingslots, threads,
hip flutes, and internal contours can be omitted as long as they are not relevant fer.'inambiguous
epiction.

he basic geometry can be used for the planning of products, operating devices, and equipmgnt. The
ain focus is on a small data file volume and the characteristic geometrical,properties as used for NC-
rogramming and simulation processes.

.6.3 Detailed model

he detailed geometry shall be accurate enough to fulfil its purpose (see 5.6.1). The vendor is|entitled
remove any proprietary geometry.

Colour setting

6.1 Colour setting for the model
3D model shall have colour settings as follows:
1+ geometry of the cutting part: light grey with 80 % white [RGB (red green blue): 204/204/204];

+ geometry of the shank (interface-to machine) and the non-cutting part: grey with 50 % whifke (RGB:
128/128/128);

1+ geometry of spare parnts {if desired to visualize): dark grey with 30 % white (RGB: 77/77/7[7).

6.2 Colour setting for the cutting edge line and the cutting part line

The aim of this decument is to provide 3D models for end-to-end use in the NC process chain including
the simulatiomprocesses. To ensure this, it is important to add a feature as follows:

+ models)of replaceable inserts shall contain a closed curve, named “cutting edge line”, along the
simplified cutting edges;

+C-models of cutting tools with non-indexable cutting edges shall contain either a closed or an open
TuTve, Traned— cutting part e tthis turve camr be treated by mears of usingthrevirtual “cross-
section” along the tool axis applying on the cutting part).

In both cases, the result shall be a simplified curve, which represents the simplified 3D geometry.

This curve shall be visualized in the model in a blue colour (RGB: 0/0/255); in printed versions of the
standards of this document, it shall be visualized in black. The curve shall be grouped to the “CUT” part.

If a CAD-system does not allow the colours to be set as described above, the setting should have a
deviation of +1 % of the given RGB values, which shall be interpreted as follows:

— cutting part: 79 % to 81 % white;

© IS0 2017 - All rights reserved 7
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— non-cutting part: 49 % to 51 % white;
— spare part: 29 % to 31 % white.

The RGB values shall be calculated accordingly.

6.3 Colour setting overview

See Figure 4.

Colour setting for

the cutting part the non-cutting part and shank the spare part
Q-
o®
RGB|scroll bar RGB scroll bar RGB scroll bar ®)) :
Ml RGB FSH RGB FSH v RGE (b FSH

] 204 R | ] 128 R | %'\ 77
G | J 204 B ] 128 G |

1 204 B | 1 128 ?\\@ 1 7
= | B = 1 | B ) @ I
s ] 0 s (] o QM| E I 0
v ] 50 v ] §®\\ v ] 50

i

*
N\
N

(

7~ .

‘light grey” 80 % white “medium grey” 50 % white “iron grey” 30 % white

Figure 4 — Example of colour settings in a CAD system

7 3D|model data exchange

7.1 General

For the 3D model data exchange of cutting tools, a differentiation shall be necessary between the
cutting and non-cutting geometry.

7.2 Data exchange model structure

Figure 5 to Figure 26 show the structure of the data exchange model.

The data exchange format is determined as defined in ISO 10303-242, known as STEP AP 242. The
specification of the data exchange model is defined within the appropriate part of this document.

8 © IS0 2017 - All rights reserved
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7.3 Indexable insert tools table

7.3.1 STP Basic and detail format

The indexable insert tools are as shown in Table 1.

ISO/TS 13399-80:2017(E)

Table 1 — Indexable insert tools

Assembly/Name Features Basic STP Detail STP
[o0ol (assembly) i Axis system (N/A) (N/A)
ii  [Solid (N/A) (N/A)
iii |Wireframe (N/A) (N/A)

Assembly construction (component)
Product.id = ASSEMBLY_CONSTRUCTION

Axis system

CIP (for rotating
tools except tool with
full cutting diametex
insert)

(N/A) (for stationary
tool and retating
tool withfull cutting
diameéterinsert).

CIP)(for rotatjng
tools except tpol with
full cutting dfameter
insert)
(N/A) (for stationary
tool and rotating
tool with fulljcutting
diameter ins¢rt).

Solid

CUT; for rotating
tool except tool with
full cutting diameter
insert (one for each
insert level)

(N/A): for rotating
tool with full cutting
diameter insert and
Stationary Tool

(N/A)

if

Wireframe

CRP (Point — used
when there is only
one CRP in the tool)
or

CRPn (Points —
used when there is
more than one CRP

CRP (Point —} used
when there ig only
one CRP in tHe tool)
or
CRPn (Pointd —
used when there is
more than one CRP

in the tool) in the tool)
NOCUT (component) i Axis system MCS MCS
PCS PCS
CSWn_ma CSWn_ma
ii ~ |Solid NOCUT NOCUT
iii |Wireframe (N/A) (N/A)

n_nxistoptional and when needed (reference to 5.2).

© IS0 2017 - All rights reserved
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Table 1 (continued)

tion = MASTER_INSERT

CIP (only for rotating
tool with full cutting
diameter insert).

Assembly/Name Features Basic STP Detail STP
CUT (component) i Axis system MCS MCS
If master insert then Product.descrip- PCS PCS

CIP (only for rotating
tool with full cutting
diameter insert).

ii

Solid

(N/A): for rotating

tool except tool with

CUT (one for each

insertin the rnnl)

full cutting diameter
insert.

CUT: for stationary
tool and rotating
tool with full cutting
diameter insert (one
for each insertin the
tool)

iii

Wireframe

cutting edge line

cutting edge line

a  n_mflis optional and when needed (reference to 5.2).

10
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7.3.2 Detail STP structure

#, <id>_ASM (of the tool)
1) ASSEMBLY_CONSTRUCTION (COMPONENT)
‘L constructive_geometry_representation

L Jecr?
2M_|mlmmiﬂn

ISO/TS 13399-80:2017(E)

—— Sold line represents : Required

— — Dashed Ine represents : If required

L _
E'CRP

b
1. CRPn

1) <id>
.....}_, constructive_geometry_representation
J.pcs
Jamcs
}-CSWn_m ¢
= shape_representation
NOCUT

-6 <ie>
E —.‘L. constructivee Qeometny_representation
|

|| Faeres

[ LJemes

i

vl oL Lerd

| .

: of shape_fepicsentation
: cut

i

]

]

i

]

|

|

'}:3 shape_representation

) cutting edge line

b CRP (Point - used when there is only one CRP in the tool) or
CRP in the tool).

¢ n_mis optional and when needed (reference to 5.2).

d

CIP (only for rotating tool with full cutting diameter insert).

For rotating tools, except tools with full cutting diameter insert.

CRPn (Points — used when there is more than one

© IS0 2017 - All rights reserved
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Figure 6 — Detail STP hierarchy structure for indexable tool
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Representing ASSEMBLY_CONSTRUCTION component with axis system and CRP point

— — Dashed line represents an indirect link —— Solid line representsa direct link

ASSEMBLY CONSTRUCTION

{Component) (\
"19
Product /’ L Q .
i beb
I x P (b ~
Product_definition '\(b

I S
| S

Shape_representation S\
(( O
Rep 1
. / ‘_\QQ\ —
Shape_representation_relationship C ctive_geometry_representation_relationhip
Rep_i \‘S\@ l Rep 2
Shape_representation (or subtype .\®$ Constructive_geoemtry_representation
of Shape_representation) N\ Name “supplemental geometry’
ftem [1] \{:\}' Item 1.-'},.1
.\0
; U Axis2_placement_3d
Geometric_set Nam e 'CIP

Element ;'14)()w
Car@ian_point

} e 'CRP™?

RS

Ifn ; to 1, then the name should read CRP, else the name should read CRP1...CRPn.

2

o

F tating tools, except tools with full cutting diameter insert.

%WWMe tool

© IS0 2017 - All rights reserved 13


https://standardsiso.com/api/?name=9bbdceccc3a0412ea108d517c06e7156

ISO/TS 13399-80:2017(E)

Representing NOCUT component with solid body, and axis systems

— — Dashed line represents an indirect link —— Solid line representsa direct link

NOCUT (Component)

Product

I
Product_definition

Shape_representation

Rep 1 %\Q Rep 1
Shape representation_relationship Construc@e _geometry_representation_relationship
: O i
J
Rep_2 \O Rep 2
o
Shapg_representation (or subtype C)\\ Constructive_geoemtry_representation
of Shape_representation) . Name: "supplemental geometry’
ltem (1] CO ttem [1] Item ."2}* \ Item [i]
Manifold_solid_brep <:) 1 Axis2_placement_3d Axis2_placement_3d )
Name: NOCUT'  CH Name: 'PCS* Name: "MCS’ Axis2_placement_3d
\\ Name: ‘CSW”
| Q Or “CSWa’
OR ‘CE8Wn m’a
L -
Colguy(rg
0.5
erx 0.5’
C Blue: "05°

a  n_mis optional and when needed (reference to 5.2).

Figure 8 — NOCUT component structure for Detail STP of indexable tool
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Only for rotating tools with full cutting diameter insert.
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Figure 9 — CUT component structure for Detail STP of indexable tool
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7.3.3 Basic STP structure

(8 <id= ASM (of the tool)
{1} ASSEMBLY_CONSTRUCTION (COMPONENT)

Lewa

; shapes pepreanLalesn

i cury?

e (As many inser kevels as exists in the lool)
[ ol thape pepirunislon

-—J... oMKl Qeometry fephernilation —— Sold bne represents | Requined

cuinb
‘ﬁﬁw_uﬁm
L ezl il
= (P

l.{lpn

J-... coretnalne geometry fepreaniaton
'CSWn md

_,‘llup-! Pt won

L@ nocun

{As many insen kevels as exsts in the ool)
}.. Conrdn e Qeomaetry pepeeunlaticon \\
QO

§

I:Lu:s \‘S\Q)

LJ..cwe ) $
""J*-w e B

xO
i o euskting oo e . (\}‘

i cun f C)\\

a (As many inse evels as exsts in the 1ool)
}-.. el ru Ty OQprometry
(]

a  For rotating tools, except tools with full cutting diameter insert.

For rotating tools, except tools with full cutting diameter insert (one for each insert level).

¢ CRP (Point - used when there is only one CRP in the tool) or CRPn (Points — used when there is

more than one CRP in the tool).
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d  n_mis optional and when needed (reference to 5.2).
e  Only for rotating tools with full cutting diameter insert.

Only for stationary tools and rotating tools with full cutting diameter insert (one for each insert in
the tool).

Figure 10 — Basic STP tree structure for indexable tool
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Figure 11 — Basic STP hierarchy structure for indexable tool
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Representing ASSEMEBLY_CONSTRUCTION component with axis system and CRP point

= = Dazhed ling represents an indirect link — Solid line represents a direct link

ASSEMBLY _CONSTRUCTION

{Companent)
Product
4
Product_definition |
T
. >
| Shape_representation Q’
Re
Shape_representation_relationship ] ! Shape_representation_relationship | | Em1m:mwn_re?@ﬁ}m_ummhip l

r~4
e, 2
r
mAry_representation
supplermantal proemetny’

r Shape_represeniation (or subtype |
| Shape_representation |or subtype
! ol Shape_representatson) of Sl'upt_.rlp_uunt:tm}

g

“.__.

— | Geometric_iet
| Mandfold_sold_brep |
| Name: ‘CUT" b . Q
! Canteiian_point QQ
g CRPC \
Colows_rgh N
Rod 0.5 &0‘
rpon: "OE"
Blue: 08" %]

)
2

N
For rotating tools, except tools with full &}ng diameter insert.
For rotating tools, except tools with ll%utting diameter insert (one for each insert level).

CRP (Point - used when there is only-6ne CRP in the tool) or CRPn (Points — used when there is more
CRP in the tool).

Figure 12 — ASSEMB (ﬁ\ISTRUCTION component structure for Basic STP of indexab

than one

e tool
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Representing NOCUT component with solid body, and axis systems

— — Dashed line represents an indirect link —— Solid line represents a direct link

NOCUT {Component)

Product
|
|

Product_definition

Shape_representation

Rep 1
N
Shape representation_relationship Constru (:;I&\e _geometry_representation_relationship
®
Rep 2 \{:\O Rep 2
Shapg_representation (or subtype C)\\O Constructive_geoemtry_representation
of Shape_representation) Name: "supplemental geometry’

.
@ ’
item |1 C‘ Item {i:l e l"zj‘ \. Item ].-Ill

Manifold_solid_brep <:) -1 Axis2_placement_3d Axis2_placement_3d _
Name: ‘NOCUT" \% Name: ‘PCS’ Name: ‘MCS® Axis2_placement_3d

-~ Name: ‘CSW”
| Q Or‘CSWa'
LQ‘ OR ‘CSWn_m'a

Co \Zng
oo 1 e

a  Indexing according to 5.2.2.

Figure 13 — NOCUT component structure for Detail STP of indexable tool
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Representing CUT componnet with solid body, axis systems and geometric set

— — Dashed line represents an indirect link —— Solid line represents a direct link

CUT (Component)

o=
X\

| Product_definition (-19

I

| S

Shape_representation (bQ)Q
1 (b Rep 1

Rep 1 Rep_1
Shape_representation_relationship | | Constructive_geometry_representation_relationship | ,@ ‘ Shape_representation_rdlationship
Rep_2 Rep_2 O\ Rep_2
v ¥ \% ,
Shape_representation (or subtype Constructive_geoemtry representation \ 5ha°*f_':9f259ﬂtat'°" lO_fr subtype
of Shape_representation) Name: "supplem ental geometry’ ) @5 ] of Shape_representgtion)
It 1 II'
Item [1] Jtem [1] . Q\< Item 1]
Y ? terig] ftem [3] Colour_rgh A\
Manifold_solid_brep Axis2_placement_3d Axis2_placement_3d is2_placement_3d GI::;D:O = { Geometric_set] ‘
Name: 'CUT' b Name: 'PCS’ Name: 'MCS’ Name "CIP"2 T
= Blue: "1.0"
| @ Elem¢nt [1]
I
5& Y

Colour_rgb $ T
Red:'0.8’
Green: '0.8° ’\6 Name: "Cutting edge Jine’

Blue: 08" A
\O

ey
:r Only for rotating tools with full QP g dlameter insert.
0

B For stationary tools and ro & ol with full cutting diameter insert (one for each insert in the tool),

Figure 146QUT component structure for Detail STP of indexable tool
_ &)
1.4 Non-lndfgale tools table

1.4.1 S sic and detail format

The @dexable insert tools are as shown in Table 2.

o)
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Table 2 — Non-indexable tools

Assembly/Name Features Basic STP Detail STP
Tool (component) i Axis system  |PCS PCS

MCS MCS
CIP (for rotating tools only) CIP (for rotating tools only)

ii Solid NOCUT NOCUT
CUT or CUTn CUT or CUTn
Ll 3 e N £) Ll 3 £l £)
Lll CIICT U IS TIHIUT U LIIAdIT UILIT \'ul.) kll LITCT U IO TTIUT U UITdIT UTIU bubj

iii wireframe Cutting part line Cutting part line
CRP (Point - used when there is |CRP (Point - used when there is
only one CRP in the tool) only one CRP in the to6l)
or or
CRPn (Points — used when CRPn (Points — used when
there is more than one CRP in there is more than'one CRP in
the tool) the tool)

7.4.2 [Detail STP structure

& <id> {Component)

—_/L. constructive_geometry_representation b
—_— represents | Required
Lo pes Q
,J—' MCS
L cipe ’+~ — Dashed ine represents: f required

"";g:- shape_representation
NUC L"- {H} [ ] Dﬂhﬂm

Yy e
B _,!é shape_representation
i
T
. o
B Jg} shape_representatiolt

L@ cuin®

Jzﬁ@"‘pan line
-

[ R c
— ®\TRPn

a For totating tools only.

b If there is more than one cut.

¢ CRP (Point - used when there is only one CRP in the tool) or CRPn (Points — used when there is more than one
CRP in the tool).

Figure 15 — Detail STP tree structure for NON-indexable tool
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Representing a component with CUT and NOCUT body, axis systems, and geomertric set

— — Dashed line represents an indirect link

e —

——— Solid line represents a direct link

G

Tool (Component)

Product_definition

Shape_representation

Shape_representation (or subtype
of Shape_representation)

| Shape_representation (or subtype

of Shape_representation)

| Constructive_geoemtry_representation

Name: "supplem ental geometry”

Rep_1 Rep_1 Rep 1 REP}-{Q M
Shape_representation_relationship | l Shape_representation_relationship l | Constructive_geometry_representation_relationship l I Shape resentation_relafionship I
PN
Rep 2 Rep_2 Rep_2 %\O Rep_2
Y Y Y O Y

of Shape_representatipn)

\(bj Shape_representation (or qubtype

item [1] item [1] item [1]
ftem (1] Item [2] <
A4 A\ 4 ]
Manifold_solid_brep Manifold_solid_brep 4 - 4
Name: "CUT’D Wi NOCTE Axis2_placement_3d Axis2_placement_3d s2_placement_3d Geometric_set
Name: "CIP'2 Name: 'PCS’ Name: 'MCS”
Al
| | 0
! ! X —
Element [1] £ ont [27
Colour_rgb Colour_rgb O N enenija)
Red'0.8" Red:'0.5" curve Cartesian_point
Green: '0.8° Green: 05" Name: "cuttin, line’ Narge: 'CRP" ¢
Blue: '0.8° Blue: '0.5° EQ

a4 For rotating tools only.
b If there is more than one cut.

q  CRP (Point - used when there is only one CRP
CRP in the tool). A\

xO
Figure 16 — Detail&P hierarchy structure for NON-indexable tool

o

e tool) or CRPn (Points — used when there is more[than one

-
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7.4.3 Basic STP structure

24

For
If th

CRP
CRP

(7 <id= {(Component)

- (L. constructive_geometry_representation
—— Sokd line represents . Required
Lorpes

L mes

,,L CIP?® — — Dashed line represents: If required

';# shape_representation (\
NOCUT <id> = Designation ’('19

o
':J shape_representation
|

L@ cur
: e

I -
- shape_representation %
{i CuTn® &

%% geometric_set \%
« cutting part line O\
= CRP

= CRPn° QQQ

fotating tools only. \\g\
bre is more than one cut. $

(Point - used when there is only one CRP in thek%ol) or CRPn (Points — used when there is more than onpe
in the tool). \O

-

: NS :
Figure 17 — Basic Sq}}tree structure for NON-indexable tool

OQQ
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Representing a component with CUT and NOCUT body, axis systems, and geomertric set

— — Dashed line represents an indirect link

P

——— Solid line represents a direct link

Tool (Component)

|
Product_definition

Shape_representation

5

Shape_representation (or subtype
of Shape_representation)

of Shape_representation)

| Shape_representation (or subtype

Rep_1 Rep_1 Rep 1 Reﬁ:i() M
Shape_representation_relationship | l Shape_representation_relationship I | Constructive_geometry_representation_relationship l I Shq]%resema‘!inn_rela ionship I
PN
Rep 2 Rep_2 Rep_2 Q\O Rep_2
Y v Y (2N A 4

Shape_representation (or

Constructive_geoemtry_representation
Name: "supplem ental geometry”

of Shape_representatipn)

ubtype

a  For rotating tools only. %
B If there is more than one cut. \\g\
C

CRP (Point - used when there is only one CRP4
CRP in the tool). A\

xO
Figure 18 — Basic @P hierarchy structure for NON-indexable tool
o
7.5 Cutting item table @ )

7.5.1 STP basic an@ggail format

'he cutting item@@as shown in Table 3.
O
&
?\
&
e
)

e tool) or CRPn (Points — used when there is more

item [1] item [1] ’ item [1]
item {1] item [2] e
Y \J v
Manifold_solid_brep Manifold_solid_brep 5 - <
i ToTIfeD Wi NOCTE Axis2_placement_3d Axis2_placement_3d s2_placement_3d Geometric_set
— Name: "CIP'? Name: 'PCS’ Name: 'MCS”
Al
| | 0
Colour_rgb Colour_rgb O N i
Red 0.8 Red’0.5° curve Cartesian_point
Green: '0.8° Green: 05" Name: "cutting line’ Natke: 'CRP’¢
Blue: '0.8° Blue: '0.5° 20

than one
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Table 3 — Cutting items

Basic STP (only

Component Features when used in ro- Detail STP
tating tools)
Tool (Component) i Axis system PCS PCS
If a master insert then Product.Descrip- MCS MCS
tion: = MASTER_INSERT (N/A) (N/A)

CIP (only for full CIP (only for full
Cutting diameter cutting diameter
insert, refer to ISO/ |insert, refer to ISOY
TS 13399-203) TS 13399-203)

ii  [Solid (N/A) CuT
CUT - for full
cutting diameter
inserts on rotating
tool and inserts for
stationary tool

iii |Wireframe Cutting edge lirie Cutting edge line

7.5.2

26

For

|- L cipe

o L,

[Detail STP structure
Kid>
\'4
J... constructive_geometry_representation _*S,au line represents : Required

—)—'PCS

B .rL'MCS — — Dashed line represents: If required

¢~ shape_representation
<id> = Designation

L Jcutting edgeline

Fotating tools,only.

Figure 19 — Cutting item tree structure for Detail STP
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Representing CUT componnet with solid body, axis systems and geometric set

— — Dashed line represents an indirect link

CUT (Component)

—— Solid line represents a direct link

Rep_1

L
| Product_definition |

Shape_representation
! )

Rep_1

Shape_representation_relationship | |

Constructive_geometry_representation_relationship |

Rep 2
Y

Shape_representation (or subtype
of Shape_representation)

item [1]

y

Rep_2

Y
Constructive_geoemtry_representation
Name: "supplem ental geometry”

Item [1] ftem [2]

Manifold_solid_brep
Name: 'CUT"

Axis2_placement_3d
Name: 'PCS’

Axis2_placement_3d
Name: 'MCS*

l
Colour_rgb
Red:’0.8"
Green: '0.8°
Blue: 08"

al

N
.\Q)

xO

Only for full cutting diameter in@f%(l’efer to ISO/TS 13399-203.

Rep 1

Shape_representation_rd

lationship

Rep 2
\J

Shape_representation (g

F subtype

Figure 20 —@T component structure for Detail STP of cutting item

\J

of Shape_representdtion)
item |1]
Colour_rgb A
Red:'0.0° .
R «{ Geometric_set ‘
Blue: "1.0°
Elemnt [1]

curve
Name 'Cufting_ed,

-
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