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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
electrofechmnicatstammdardizatiom:

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 thg
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 patenPrights. Details of
any paflent rights identified during the development of the document will be in the Introduction and/of]
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 te(the WTO principles in the Technical
Barriers to Trade (TBT), see the following URL: Foreword — Stupplementary information.

The conmittee responsible for this document is ISO/TC 29y Small tools.

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

— Paft 1: Overview, fundamental principles and-general information model

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

— Part 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]

— 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]

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

Part 303: Concept for the design of 3D models based on properties according to ISO/TS 1
Modelling of end mills with solid cutting edges [ Technical Specification]

Part 304: Concept for the design of 3D models based on properties according to ISO/TS 1
Modelling of milling cutters with arbor hole and solid cutting edges [ Technical Specification]

Part307: Creation and exchange of 3D models — End mills forindexable inserts [ Technical Specif

3399-3:

3399-3:

3399-3:

cation]

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

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

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

Part 401: Creation and exchange of 3D models — Converting, exténding and reducing adaptiy
[Technical Specification]

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

The following parts are under preparation:

Part 70: Graphical data layout — Layer settings forbool designs [Technical Specification]

Part 71: Graphical data layout — Creation of doCuments for the standardized data exchange — Gij
product information [Technical Specification]

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

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

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

inserts

chnical

cation]

e items

aphical
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‘tridges

cation]
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Introduction

This part of ISO/TS 13399 defines the concept, the terms and the definitions on how to design simplified
3D models of end mills for indexable inserts that can be used for NC-programming, simulation of the
manufacturing processes and the determination of collision within machining processes. It is not
intended to standardize the design of the cutting tool itself.

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

cutting

are not|{limited to, everything between the workpiece and the machine tool. Information about insefts
solid tqols, assembled tools, adaptors, components and their relationships can be represented by SO

TS 133

defined above is the basis for the development of this series of International Standards.

The ob

describes cutting tools in a computer sensible form that is independent from any pantieular computer

system

between different software systems and computer platforms and support the application of this data in
manufdcturing planning, cutting operations and the supply of tools. The nature of this description

makes
produc

developed by ISO/TC 184/SC 4 for the representation of product data by-ising standardized information
models|

Definit

of inst4

from a

ISO 13]

nr]gnc ofthe tagl (‘nH—ing tooldata that can he described hy IQﬂI/TQ 13399 (:1" pari—c) inr‘]nﬂn’ but

D9 (all parts). The increasing demand providing the end-user with 3D models for the purposes

jective of ISO/TS 13399 (all parts) is to provide the means to represent the information that

The representation will facilitate the processing and exchange of cutting tool data within and

it suitable not only for neutral file exchange, but also as a basis for, implementing and sharing
t databases and for archiving. The methods that are used for these representations are those

and reference dictionaries.

ons and identifications of dictionary entries are defined\by means of standard data that consist
inces of the EXPRESS entity data types defined in, the common dictionary schema, resulting
joint effort between ISO/TC 184/SC 4 and IEC/TC"3/SC 3D, and in its extensions defined in
84-24 and ISO 13584-25.

viii
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Cutting tool data representation and exchange —

Part 307:
Creation and exchange of 3D models — End mills for

= _J 11 = e
MaexXapIic INSerts

1 Scope

This part of ISO/TS 13399 specifies a concept for the design of tool items, limitedte any kind e
for indexable inserts, together with the usage of the related properties and domains of values.

— definitions and identifications of the design features of end mills*for indexable inserts, ¥
association to the used properties;

— definitions and identifications of the internal structure of the.3D model that represents the f}
and the properties of end mills for indexable inserts.

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

— applications where these standard data may be stored or referenced;
— concept of 3D models for cutting tools;

— concept of 3D models for cutting items;

— concept of 3D models for other toolitems not being described in the scope of this Interr
Standard;

— concept of 3D models for adaptive items;

— concept of 3D models/forassembly items and auxiliary items.

2 Normative references

The followingdeférenced documents, in whole or in part, are indispensable for the application
document. Fordated references, only the edition cited applies. For undated references, the latest
pf the referénced document (including any amendments) applies.

[SO 5610 (all parts), Tool holders with rectangular shank for indexable inserts

1d mills

This part of [SO/TS 13399 specifies a common way of design simplified models.that contain the following:

wvith an

patures

ational

of this
edition

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

litems

ISO/TS 13399-4, Cutting tool data representation and exchange — Part 4: Reference dictionary for

adaptive items

ISO/TS 13399-50, Cutting tool data representation and exchange — Part 50: Reference dictionary for

reference systems and common concepts

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

connection systems

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

models — Overview and principles

© ISO 2016 - All rights reserved
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ISO/TS 13399-201, Cutting tool data representation and exchange — Part 201: Creation and exchange of
3D models — Regular inserts

3 Starting elements, coordinate systems, planes

3.1 General

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

WARNING — There is no guarantee that the 3D model, created according to the methods describéd
in this|part of ISO/TS 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 shallbe taken
into copsideration that the real product dimensions can differ from those nominal dimensions.

NOTE Some definitions are taken from ISO/TS 13399-50.

3.2 Reference system
The reference system consists of the following standard elements as shown in Figure 1:

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

— three orthogonal planes — planes in the coordinate syster that contain the axis of the system
named “xy-plane” (XYP), “xz-plane” (XZP) and “yz-plane” (YZP);

— threeorthogonal axes — axesbuiltasintersections of thethree orthogonal planelines,respectively,
named “x-axis” (XA), “y-axis” (YA) and “z-axis” (ZA)

XYP

Figure 1 — Reference system

For virtually mounting end mills on to an adaptive item, an additional reference system shall be defined.
This reference system shall be called “mounting coordinate system” (MCS). It is located at the starting
point of the protruding length of a tool item. The orientation is shown in Figure 2.

2 © IS0 2016 - All rights reserved
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>

Figure 2 — Orientation of “PCS” and “MCS” reference systg{?g(%xample)

3.3 Coordinate system at the cutting part C)\

The coordinate system at the cutting part, named “coordinate é{g\em in process” (CIP), with a
distance to the PCS shall be oriented as follows: <<

— the origin is on a plane that is parallel to the xy-@ e of PCS and is located on the mo
cutting point; \\
QO
Z
&

— z-axis of CIP is collinear to the z-axis of P@;

— z-axis of CIP points to the PCS;

WN
— y-axis of CIP is parallel to the y-axis(gﬁ’CS.
X
! Nu !
Ol

Hefined

bt front

Figure 3 — Orientation of CIP

If the 3D modelling software gives the possibility to include interfaces for components to, for example,
mount a front-cutting disk onto a complete cutting tool, it shall be advised to use the coordinate

system “CIP”.

If necessary, another designation should be given to the interface of the component (dependent on the
software). The name is “CSIF” (“coordinate system interface”) and includes the coordinate system “CIP".

© ISO 2016 - All rights reserved
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3.4 Planes

The modelling takes place based on planes according to Figure 4 and shall be used as reference, if
applicable. Therefore, it shall be ensured that the model is able to vary or single features of independent
design features shall be suppressed by means of changing the value of one or more parameter of the
model design. Furthermore, the identification of the different areas shall be simplified in using the
plane concept, even if they contact each other with the same size, e.g. chip flute, shank, and so on.

For the 3D visualization of end mills for indexable inserts, the general planes shall be determined as
follows{ud asitrfigtre4:

— “TEP” — the tool end plane is located at that end of the connection that points away from, the
wofrkpiece; if the tool does not have a contact surface and/or a gauge line, the TEP is coplanapwith
thg xy-plane of the PCS; the overall length (OAL) is the distance between CIP and TEP;

— “CLP” — (cutting length plane) plane for the cutting depth maximum (APMX), basedon “CIP”;

— “HEP” — (head end plane) plane that determines the most front of the end mill,/based on “CIP” and
is doplanar to the xy-plane of CIP;

— “LHP” — plane for the head length (LH), based on “CIP”;

— “LRRP” — plane for the protruding length (LPR), based on “MCS”;

— “LYP” — plane for the shank length (LS), based on “PCS”;

— “LUP” — plane for the maximum usable length (LUX), based<on “CIP”.

Other planes, if necessary, are defined in the appropriate Clautses.

Figure 4 — Planes for design

4 © IS0 2016 - All rights reserved
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3.5 Design of the pocket seat and cutting reference point (CRP) of the insert

NOTE If regular inserts 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

axis has to follow the definitions in this part of ISO/TS 13399.

The final position of the pocket seat shall be designed by means of designing an insert. This featu

re shall

eused-forsubtractiomrfromrthetootbody—TFogive-thepossibility touse-irsertswithrdifferent
radii, only that corner defining the functional dimensions shall carry the corner radius. The.rén
corners shall be designed without a corner radius.

The size of the corner radius shall meet the determination of a master radius. Table I~shows thd
the corner radii, dependent from the inscribed circle as given in ISO 5610.

Table 1 — Dependency of inscribed circle and cornersadius

Dimensions in mil
Inscribed circle Corner radius
3,970 04
4,760 0,4
5,560 0,4
6,350 0.4
9,525 0,8
12,700 0,8
15,875 1,2
19,050 1,2
225250 2,4
25,400 2,4
31,750 2,4

NOTE Atrectangular (style'l) and parallelogram-shaped (styles A, B, K) inserts, the longer side that|
Lo the inscribed circle determines the size of the corner radius.

MCS-coordinate system of the insert (MCS_INSERT) and the PCS-coordinate system of the
(PCS_INSRT) are-eriented differently to the primary coordinate system of the tool (PCS_TOQ
prientation is shown in Figures 5 and 7.

The neutralposition of an insert is determined as follows.

n) The origin of the MCS_INSERT shall be positioned onto the centre of the inscribed ci
réctangular and parallelogram-shaped inserts the point of origin shall be determined thro

corner
naining

size of

limetres

is equal

insert
L). The

Ircle; at
1igh the

intersection of the two diagonal lines.

b) The x-axis of MCS_INSERT shall be parallel to the x-axis of PCS_INSERT.
c) The y-axis of MCS_INSERT shall be parallel to the y-axis of PCS_INSERT.
d) The z-axis of MCS_INSERT shall be parallel to the z-axis of PCS_INSERT.
e) The x-axis of PCS_INSERT shall be collinear to the x-axis of PCS_TOOL.
f) The y-axis of PCS_INSERT shall be collinear to the z-axis of PCS_TOOL.
g) The Z-axis of PCS_INSERT shall be collinear to the y-axis of PCS_TOOL.
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Positioning of the insert into the functional location shall be done as follows.

a) Design with end-cutting edge angle on a right-handed tool, commonly used on the face of the end
mill, typically for spot-facing cutters.

iy

2)

Only inserts located in the second quadrant of the primary coordinate system of the insert,
also called “left handed” inserts, shall be used.

The insert shall be rotated by 90-KAPR degrees in mathematic positive direction (counter-
clockwise) about the y-axis of the PCS TOOL.

Figul

3)

4)

5)

%

..................................

. PCS_TOOL

v
AR ¢
e

N %
pe Yy Sw/Pcs_tooL

N
A

e 5 — Orientation of PCS_INSERT, MCS_INSERT and PCS_TOOL on end cutting edge angle
The cutting reference point (CRP), défined in ISO/TS 13399-50, is the point where the functional
dimensions are based.

The coordinate system of CRP {CS_CRP) is defined as follows:

i) the x-axis of CS_CRP;is collinear to the x-axis of PCS_INSERT;
ii) the y-axis of GS\CGRP is parallel to the y-axis of PCS_INSERT;
iii) the z-axis-f.-CS_CRP is parallel to the z-axis of PCS_INSERT.

If the tooliis*defined with an axial rake and a radial rake angle that are unequal 0 degree, the
insert-have to be rotated about its CRP. The orientation is shown in Figure 6. Therefore, twg
axes-shall be added:

) GAMP-axis positioned on CRP with its vector that is parallel to x-axis of PCS_TOOL —

defines the rotation of axial rake angle;

ii) GAMF-axis positioned on CRP with its vector that is parallel to z-axis of PCS_TOOL —
defines the rotation of radial rake angle.

© ISO 2016 - All rights reserved
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Figure 6 — Axial and radial rake angle on insert

b) Design with side-cutting edge angle on a right-handed tool, commonly used on the peripherjy of the
end mill, typically for all kinds of side-cutting.€nd mills.

1) Only inserts located in the first quadtant of the primary coordinate system of the insqrt, also
called “right handed” or “neutral” inserts, shall be used.

2) The insert shall be rotated by KAPR degrees in mathematic positive direction (cpunter-
clockwise) about the y-axis@of PCS_TOOL.

%
X,

v ool
‘(%ﬁ 4

s

PCS_TOOL

A
T
Y

iy Vi "% PCS_TOOL

i
Sy
6‘,?/\

Figure 7 — Orientation of PCS_INSERT, MCS_INSERT and PCS_TOOL on side-cutting edge angle

3) The cutting reference point (CRP), defined in ISO/TS 13399-50, is the point where the functional
dimensions are based.

The position of the C_CRP is defined with the properties DC/2 and LF.
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3.6 A

3.6.1

djustment coordinate system on workpiece side

General

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

3.6.2

Designation of the coordinate system workpiece side

Casel
Case 2

e.g. “CIW1", “CSW2”. The numbering starts at the workpiece side and ends at the machine side in thg

directig

Case 3

axis shall be designated with “CSWx_y”, where the “x” defines the level and the “y

of the ¢
clockw

Case 4

as descfibed in Case 3. The counting shall start at the smallest diameter.

Case 5
design3
o’clock

(positiye z-axis).

Figure B shows an example of the arrangement of the CSWs.

One coordinate system at the workpiece side shall be designated as “CSW”.

One coordinate system at workpiece side on different levels shall be designated as GSWx”

n of the positive z-axis.

Multiple coordinate systems at one level, but different angles and not at the céntre of the tool

“y” defines the number
oordinate system itself. The counting starts at the three o’clock position, ceunting in counter
se direction while looking towards the machine spindle (positive z-axis):

Multiple coordinate systems at one level, one angle and different diameters shall be designated

Multiple coordinate systems at one level, different angles,and different diameters shall be
ted as described in Case 3. The counting shall start at the smallest diameter and at the threg
position, counting in counter-clockwise direction while‘looking towards the machine spindlg

i v Y
Y X {
3 csw2_ 1,7 i cswi_t Zj
2<7L. v HE e A
POS T =~ o 2 RS d il

Y 3

i g 2 Yl Y i
X1ﬁ{gsw2_3 0951\/1 4.'x C[‘P" . -~ <.
“Z 3 k P

XL i B

v x x€Fz i
Socswi2

Figure 8 — Adjustment coordinate system on workpiece side

The MCS_INSERT shall be placed onto the CSWx_y of the tool with determinations as follows:

— the x-axis of CSWx_y is parallel to the x-axis of CRP;

— the y-axis of CSWx_y is parallel to the y-axis of CRP;

— the z-axis of CSWx_y is parallel to the z-axis of CRP.
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Figure 9 shows an example of the mounting of insert onto the pocket seat.

Figure 9 — Mounting of insert onto pocket séat

4 Design of the model

1.1 General

chamfers, roundings and grooves. These features(hall be designed as separate design elemen|
the crude geometry and shall be grouped as detail'geometry. Based on the non-cutting features
‘NOCUT”), the cutting features shall be loaded as assembly parts (group “CUT”) into the basid
For the group “DETAILS”, see Clause 14.

The sequence of the model structurécshall be kept as described and there shall be no re
between the connection and the.basic body. Only the group “DETAILS” may contain refere
pther design features.

End mills for indexable inserts shall be designed as rotational features:

— basic geometry containing connection and tool body designed as rotating body;
— geometry of thetool body (chip flute, pocket seat, etc.);

— geometry©fithe connection;

— details\(chamfers, roundings, slots, etc.).

The basic shapes of end mills are designed with cylindrical shank exemplarily and positioned g
PCS:

The sketches (outline contours) and features of the.ctude model may not contain details lille slots,

s after

(group
model.

ference
hces to

nto the

All examples are designed with 0 degree axial and radial rake angle.

The total amount of design elements is dependent on the level of detail and on the complexity of the

cutting tool.

The specific model structures of the different shapes of end mills for indexable inserts are described in

the next Clauses of this part of ISO/TS 13399.

4.2 Necessary parameters for the connection interface feature

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

named as parameters as listed in Table 2:
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Table 2 — Parameter list for connection interface feature

Preferred Description Source of symbol ISO-ID number
symbol
. . . ISO/TS 13399-3 and ISO/
CCMS connection code machine side TS 133994 71D102AE3B252
ISO/TS 13399-60
CCTMS  |connection code type machine side short name of subtype of con- feature_class
ISO/TS 13399-60
CCFMS  |connection code form machine side number of the variant of the featureaclass
subtype of connection_inter-
face_feature
CZCMS connection size code machine side connection size code (dependent| 71F0193318002
of side)

The infprmation above and other relevant properties shall be incorporated into the model as parameterg

or shal

4.3 Necessary properties for inserts

4.3.1

Necess

defined properties for cutting items (see ISO/TS 13399-2).To be able to differentiate between tool;
item and cutting-item properties, a postfix shall be addéed to the preferred symbols of the cutting-
item pijoperties. The postfix has the same code and sequence as the different coordinate systems on
workpipce side that are defined in 3.6.

4.3.2

Equilateral and equiangular inserts are the-following:

— H 4+ hexagonal insert;

— 0O+ octogonal insert;

— P+ pentagonal inserg;

— S square insert;

— T 4 triangulasinsert.

Equilateral and-non-equiangular inserts are the following:

— C,DE, M, V—rhombic insert;

be taken as a separate file.

General

hry properties for the design of the pocket seat features shall be taken in accordance with the

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

— W —trigon insert.

Table 3

10

lists the properties for regular inserts with inscribed circle.
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Table 3 — Properties for modelling equilateral, equiangular and equilateral, non-
equiangular pocket seats

Preferred name Preferred symbol
clearance angle major AN

insert included angle EPSR

insert included angle minor EPSRN

inscribed circle diameter IC

cutting edge lengtha La

corner radius RE

corner radius minor REN

insert thickness S

a  Liscalculated and is dependent on IC and EPSR.

4.3.3 Properties for non-equilateral, equiangular and non-equilateral, non-equiangular jnserts
Non-equilateral and equiangular inserts:

— L — rectangular insert

Non-equilateral and non-equiangular inserts:
— A, B, K— parallelogram-shaped insert

Table 4 lists the properties for regular inserts of rectangular and parallelogram shape.

Table 4 — Properties for modelling non-equilateral, equiangular and non-equilateral, hon-
equiangular pocket seats

Preferred name Preferred symbol
clearance angle major AN
clearance angle minor ANN
insert includedtangle EPSR
insertlength INSL
cornertadius RE
corgierradius minor REN
insert thickness S
insert width w1
cutting edge lengtha La

a  Liscalculated and is dependent on INSL and EPSR.

4.3.4 Design of the pocket seat feature

The design shall be done in accordance with ISO/TS 13399-201, but without any corner configuration
on the opposite side where the functional dimensions are based.

5 End mill, non-centre cutting, single row

5.1 General

Figure 10 shows the properties to be used for the design of a single row, non-centre cutting end mill.
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5.2 Necessary properties

Table 5|lists the properties needed for the modelling of sitigle row, non-centre cutting end mills.

12

DK

-

r — DN 0AL

! ] LPR

LH KAPR

LUX

APMX:

Figure 10 — Determination of properties of single row, nen-¢entre cutting end mills

Table 5 — Properties for the modelling of’a'single row, non-centre cutting end mill

Preferred name Preferred symbol
depth of cut maximum APMX
plunge depth maximum AZ

body diameter BD
cutting diameter DC
shank diameter DMM
neck diameter DN

rake angle radial GAMF
rake angle axial GAMP
toehcutting edge angle KAPR
head length LH
protruding length LPR
usable length maximum LUX
shank length LS
overall length OAL

chip flute offset distance OFFCFEX
ramping angle maximum RMPX
face effective cutting edge count ZEFF
face mounted insert count ZNF
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5.3 Basic geometry

The basic of that part is a rotational design feature, which contains all elements between the plane
“TEP” und the separation plane “CIP” to the cutting part.

The sketch (outline contour) includes all the real measure elements above and shall be designed on the
xz-plane of the “PCS”. The rotational axis is the standard z-axis.

The design of the sketch shall be as follows.

— The sketch shall be determined as a half section. %
N

— The sketch shall be constrained to the coordinate system “PCS” and to the planes “ " an

according to Figure 8. If the CAD software does not support the use of datum planea’,\(fih sket

be fully dimensioned. Otherwise the distances shall be in conjunction with the d datum|

7/
— The dimensioning shall be done with the appropriate properties listed in T@Z.
The sketch shall be revolved about the z-axis by 360°. r\(b
‘\U’R\%\‘
@ig’ure 11 — Basic geometry of an end mill
NOTE The distan@etween the CIP and the most front of the body may also be defined as prope
f applicable. %
B

The paramet ist” is a function of the insert properties “insert thickness” (S), “clearanc
major” (AI\%~ an offset, which is in the range of 0,2 mm to 0,5 mm. It is calculated using Form

Di@ x tan(AN) + offset

d “CIP"
ch shall
planes.

ty qun'

e angle
ula (1):

e8]

A coordinate system workpiece side and the corresponding planes shall be determined for each insert
in accordance with their definitions given in ISO/TS 13399-50.

The coordinate systems, “CSWx_y”, shall be referenced to “PCS”. The position is determined through:

the dimensions DC, LF;
the geometry of the insert;

the cutting reference point.

© ISO 2016 - All rights reserved
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For the determination of the CSWs, Figure 12 illustrates the location of the CSWs of single row, non-
centre cutting end mills.

LPR

Figure 12 — Determination of CSWx_y of single row, non-centre cutting end mills

For the|determination of the CSWs, Figure 13 illustrates the location of the CSWs in relation to PCS.

TEP

LPRP
LSP LHP Lup
CLP

Figure 13 — Location of CSWs

5.5 Chipfluteamdpocketseat

The chip flute shall be designed as solid body for subtraction from the tool body. The sketch of the chip
flute shall be referenced to the xz-plane of PCS and to CIP. The chip flute body shall be positioned to its final
position in using the properties “GAMF”, “GAMP”, “KAPR” and the point “CRP” or the property “OFFCFEX".

The number and location of the chip flutes shall be ordered using the CAD-arrangement function and
with the parameter “OFFCFEX”, as shown in Figure 14.
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OAL
\\\
LH
TeP L
el [
)/..n.- . e S
CLP | ner N
DA Q
- BD
X

Figure 14 — Chip flut%\\

L

To position the pocket seat on to the body, the corres@@ing CSWx_y shall be selected. The

eat shall be designed with reference to the xy-pl of the PCS_INSERT and transformed

corresponding CSW. Figures 15 and 16 show the positions of the corresponding CSWs and CRPs
Z

N
.\Q
CSW1 2

Figure 15 — Position of CSWs

pocket
to the

Figure 16 — Position of CRP

5.6 Assembly of a single row, non-centre cutting end mill

The assembly of the end mill shall be done using the CSWs. The mounting coordinate system of the
inserts, MCS_INSERT, shall be mated directly onto the corresponding coordinate system workpiece

side, CSWx_y, as illustrated in Figure 17.

© ISO 2016 - All rights reserved
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6.1 G

Figure
V-groo

Figure 17 — Assembly of a single row, non-centre cutting &fgmill
o
©

6 Simgle row, non-centre cutting V-groove end mill O‘\

N
eneral QQ

18 shows the properties to be used for the dqgg\l\ of a single row, non-centre cutting
ve end mill. Q

DM $

Y
g

LS Ik g J
@.
QO

OAL

LPR

S,
“00

éov LH ' LUX

16

ot

KAPR
% N

Figure 18 — Determination of properties of a V-groove end mill
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Table 6 lists the properties needed for the modelling of single V-groove end mills.

Table 6 — Properties for the modelling of a V-groove end mill

Preferred name Preferred symbol
depth of cut maximum APMX
phrge-depth-maxintam AZ
body diameter BD
cutting diameter DC
cutting diameter 2 DC_2
shank diameter DMM
neck diameter DN
rake angle radial GAMF
rake angle axial GAMO
tool cutting edge angle KAPR
head length LH
protruding length LPR
shank length LS
usable length maximum LUX
overall length OAL
ramping angle maximum RMPX
face effective cutting edge count ZEFF
face mounted insert count ZNF

6.3 Basic geometry

The structure of the model is.described in 5.3 and is in accordance with Figures 11 and 19.

6.4 Determination(fthe position of the mounting coordinate system of insert

Figures 19 and 20.$how the orientation and location of the CSWs.

© ISO 2016 - All rights reserved
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Ls

OAL

LPR

LH

i
i
i
i
i
22N i
Xy i x
L AL N
\ Y\ /
AN W
APMX CSWI2 \ ?SWU

PCS

Figure 20 — Location of CSWs of a V-groove end mill

6.5 (1hip flute and pocket seat

See 5.5 for the modelling of the chip flute and the pocket seat. The chip flute shall be designed according
to the used insert shape and the maximum usable length. To give as much bending stiffness as possible,
the chip flute shall also follow the insert contours as shown in Figures 21 and 22.
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Figure 22 — Position of CSWs
B

%
To position the pocket seat onto the body, the@rresponding CSWx_y shall be selected. The
seat shall be designed with reference to th&\xy-plane of the PCS_INSERT and transformed
corresponding CSW. 4\

See Figure 23 for the position of the CR&.

pocket
to the

The assembly of the end mill shall be done using the CSWs. The mounting coordinate system of the
inserts, MCS_INSERT, shall be mated directly on to the corresponding coordinate system workpiece

side, CSWx_y. See Figure 24.
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7

71 (Q

Figure 25 shows the properties to be used for the design 81‘}1 single row, non-centre-cutting dovetail
end mill.

DMM|

eneral

TEP

LPRP

LS

Figure 24 — Assembly of V-groove end mills

OAL

LPR

LSP LHP

LH

LUX

LuP

APMX

CLP

HEP

KAPR

Simgle row, non-centre-cutting dovetail end mill

O
N

©
S
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s WOl ]
77,
C)O® 7,
=
J e — — el OAL
%\J LPR
i

oo

APMX

DN
f\ KAPR LUX
4

cip| [DC

%
\

DC2

o
P

%o)
N

oC
BD
DC

Figure 25 — Determination of properties of a dovetail end mill

7.2 Necessary properties

See 7.2 and Table 6 for necessary properties.

20
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7.3 Basic geometry

The structure of the model is described in 5.3 and in Figure 11. Itis in accordance with 6.3 and Figure 19.

7.4 Determination of the position of the mounting coordinate system of insert

See 6.4, Figure 19 and Figure 20 for the determination of CSWs and the locations in reference to the

PCS. Use KAPR >90°.

7.5 Chip flute and pocket seat ,\¢O
See 6.5 for the design of the chip flute and Figure 26 for the pocket seat. /\(19

INSL Q

of”
o$»
N
<«
_— o)
N
N
Figure 26 — Chip flut@s}ld pocket seat sketch

o)

To position the pocket seat onto the body, corresponding CSWx_y shall be selected. The
seat shall be designed with reference te\the xy-plane of the PCS_INSERT and transformed
corresponding CSW, as shown in Figun@27 and 28.

C}\c‘#
N\
OC)O —rc,swg -
%\%
O
v
&§Q Figure 27 — Position of CSWs

pocket
to the

Figure 28 — Position of CRPs
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7.6 Single row, non-centre-cutting dovetail end mill assembly

The assembly of the end mill shall be done using the CSWs as shown in Figure 29. The mounting
coordinate system of the inserts, MCS_INSERT, shall be mated directly onto the corresponding

coordinate system workpiece side, CSWx_y.

8 T-slot end mill

8.1 (eneral e
\Q
Figure B0 shows the properties to be used for the de&'g}ofa T-slot end mill.
ot
i OF i
o .
| |
s L )
4 —|— _ﬁ_
C) 72 N, l
O G777,

Y
i QAL

Q l
Q& 3 : - B LPR
?§ - il B LUX
A |

APMX
| i

BD
DC

Figure 30 — T-slot end mill: determination of properties
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8.2 Necessary properties

Table 7 lists the properties needed for modelling T-slot end mills.
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Table 7 — Properties for the modelling of a T-slot end mill

Preferred name Preferred symbol
depth of cut maximum APMX
body-diameter Bb
cutting diameter DC
shank diameter DMM
neck diameter DN
rake angle radial GAMF
rake angle axial GAMO
protruding length LPR
shank length LS
usable length maximum LUX
overall length OAL
face effective cutting edge count ZEFF
peripheral effective cutting edge count ZEFP
face mounted insert count ZNF
peripheral mounted insert count ZNP

8.3 Basic geometry

shown in Figure 31.

The structure of the model is described in 5.3 and is in accordance with Figures 11 and 31.

8.4 Determination of the position of the mounting coordinate system of insert

The inserts shall be positioned on two different levels to be able to get the appropriate cutting length as
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CRP X

See Fig
inserts

-
=

APMX L/ 7 X CSW1_1

CRP
CSW2_1

BD
DC

A
!

Figure 31 — Determination of CSWx_y for T-slot'erid mill

ure 32 for the nomenclature of the CSWs. The design shall be done here exemplarily with twag
on the face position (position “A”) and two inserts on the{eripheral position (position “B”).
TEP

LPRP
LSP LHp

{up
I CLP

Figure 32 — Location of CSWs of T-slot end mill

8.5

hip flute and pocket seat

See 5.5

Ior the design of the chlp riute and the pocket seat.

It is important for the design that the inserts on the face position “A” shall be right-handed inserts,
while the inserts on the peripheral position “B” shall be left-handed inserts. See also Figures 33 and 34.

24
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8.6 Assem

O Figure 34 — Position “B” of pocket seats

f a T-slot end mill

fthe end mill shall be done using the CSWs. The mounting coordinate system of the

NSERT shall be mated directly onto the corresponding coordinate system wo

The asse
inserts,
51de X_V. . See Figure 35 for the assembled T-slot end mill.

[kpiece
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DMM

Figure 35 — Assembly of a T-slot end mill

9 Single row, rounded end mill

9.1 (eneral
Figure B6 shows the properties to be used for the design of arounded end mill.

DMM

LS AN AL e e

e DN 0AL
LPR

LH 3

l ][R LUX

F @ IR
AFMX
oc ||\ PRFRAD

DCX

Figure 36 — Determination of properties of a rounded end mill
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Table 8 lists the properties being needed for the modelling of rounded end mills.

Table 8 — Properties for the modelling of a rounded end mill

Preferred name

Preferred symbol

depth of cut maximum APMX

y}ullsc dcyth lllaAilllulll AZ

body diameter BD S\Q)
cutting diameter DC e %
cutting diameter, maximum DCX A‘Q\

shank diameter DMM X +J

neck diameter DN n:)(b

rake angle radial GAMF N

rake angle axial

head length

0.3 Basic geometry ‘\C\)j“

fod\
protruding length s\\" LPR
shank length & O LS
N
usable length maximum OQ LUX
overall length N N OAL
- KO
profile radius O, PRFRAD
ramping angle maximum . RMPX
face effective cutting edge count\®® ZEFF
face mounted insert count X ZNF
\V

The structure of the model is.described in 5.3 and is in accordance with Figures 11, 37, 38 and 3|

o

Figure 37 — Basic geometry of rounded end mills
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For the basic geometry, the contour beyond the round inserts shall be designed in accordance with the
shape of the insert. For the ability to make undercuts, the body diameter, BD, shall be smaller than the
radius contour beyond the round insert (see also 9.4 and Figure 38).

9.4 Determination of the position of the mounting coordinate system of insert

Figures 38 and 39 specify the CSWs needed for positioning of the pocket seats.

DMM .
PalFTE]

DN

BD
H cswi 2

—

COWi~1

APMX

Figure 38 — Determination of CSWx_y of a rounded end mill

/\ LPRP
LSP Lhp
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ﬂ/ e

X N
A
'\I_—E’

iQ =

i(/)
m

= <

i
wn
“x
N

O
»
i
- l—\

-------

Figure 39 — Location of CSWx_y of a rounded end mill

9.5 Chip flute and pocket seat

See 5.5 for the modelling of the chip flute and the pocket seat. The chip flute shall be designed according
to the used insert shape and the maximum usable length. To give as much bending stiffness as possible,
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the chip flute shall also follow the insert contours. See Figures 40, 41, 42 and 43 for the design and the
location of the pocket seat.

RCF /i

Figure 40 — Chip flute qﬁb
03%
N

OFFCFEX

Figure 42 — Position of CSWs
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9.6 A

The as
coordiy
coordiry

10 Th

10.1 G

Figure 43 — Position of CRPs

ssembly of a rounded end mill

sembly of the end mill shall be done using the CSWs as shown in Figure 44. The mounting
ate system of the inserts, MCS_INSERT, shall be mated directly onto the corresponding

ate system workpiece side, CSWx_y.

reading end mill

eneral

Figure

15 shows the properties to be used for the design of a threading end mill.

Figure 44 — Assembled rounded end mill

30
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Figure 45 — Determination-of properties of a threading end mill

10.2 Necessary properties

Table 9 lists the properties needédfor the modelling of threading end mills.

Table 9-—<Properties for the modelling of a threading end mill

Preferred name

Preferred symbol

depth‘eficut maximum

APMX

plunge depth maximum AZ
body diameter BD
cutting diameter DC
shank diameter DMM
neck diameter DN
rake angle radial GAMF
rake angle axial GAMO
head length LH
protruding length LPR
shank length LS
usable length maximum LUX
overall length OAL
face effective cutting edge count ZEFF
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Table 9 (continued)

Preferred name Preferred symbol

face mounted insert count ZNF

To determine the thread to be cut, it is recommended either to add the properties listed in Table 10 to

the parameters of the model or to create a separate table for this information.

Table 10 — Additional properties to classify the thread

Preferred name Preferred symbol ?\Q)
thread form type THFT ‘]9
thread pitch TP Q/\ )
threads per inch TPI oY
10.3 Hasic ‘b(b\o
. geometry N

The strjucture of the model is described in 5.3 and is in accordance with Figugé% and 46.

OAL s\

>
Figﬁc,;% — Basic geometry of a threading end mill

&

thickngss” (S), “cle
It is calfulated u @gFormula (2):

Dist=S ﬁi(ANN) + offset
N

In the ¢ase of threadj \nd mills, the parameter “Dist” is a function of the insert properties “insert
e angle minor” (ANN) and an offset, which is in the range of 0,2 mm to 0,5 mm

(2)

10.4 Determination of the position of the mounting coordinate system of insert

Figure 47 shows the location of the CSWs.
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N

Figure 47 — Location of CSWx_yOKQ

L
10.5 Chip flute and pocket seat Os\
gl‘he chip flute shall be designed ac

See 5.5 for the modelling of the chip flute and the pocket@
to the used insert shape and the maximum usable length. Figure 48 shows the location of the chi

hnd Figure 49 shows the location of the pocket seat.s\\)

cording
p flutes

&?“ Figure 48 — Threading end mill: Chip flute
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INSL

©
(19'\
A
Q

Figure 49 — Threading end mill: Pocket seat 0y

Q,
After pglacing the pocket seat on to the tool body using the CSWs and CRPs, resﬁ)‘@are shown in
Figureq 50 and 51. N

Q~Q Figure 51 — Position of CRPs

8

10.6 Ass ed threading end mill

inserts, MCS_INSERT, shall be mated directly on to the corresponding coordinate system workpiece
side, CSWx_y. The assembly is shown in Figure 52.

The as n%'\]v of the ond mill chall he dane usinag the CSWe The maountine coordinate sustom of th
Yo+ Be—4aohn g5 Ws—Hhe- modnth & Fenat ysten-oti
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11.1 General

© o

O APMX : ROER LUX
o I'e

Figure 52 — Assembly of a threading en(n%l

©

11 End mill, non-centre-cutting, multiple rows << O

O

O ' LPR

BD
[a]¥

Figure 53 — Determination of properties of a multi-rows, non-centre-cutting end mill

11.2 Necessary properties

Table 11 lists the properties needed for the modelling of multi-rows, non-centre cutting end mills.

© ISO 2016 - All rights reserved

\\Q
Figure 53 shows the properties to be used for the (éggn of a multi-rows, non-centre-cutting end mill.
\(\
3
@

O .

4 C*T l

e
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Table 11 — Properties for the modelling of multi-rows, non-centre-cutting end mill

Preferred name

Preferred symbol

depth of cut maximum APMX
plunge depth maximum AZ
body diameter BD
cutting diameter DC
sharlediameter BMM
neck diameter DN
rake angle radial GAMF
rake angle axial GAMP
tool cutting edge angle KAPR
head length LH
protruding length LPR
shank length LS
usable length maximum LUX
row count NOR
overall length OAL
face effective cutting edge count ZEFF
peripheral effective cutting edge count ZEFP
face mounted insert count ZNF
peripheral mounted insert count ZNP

11.3 Basic geometry

The strjucture of the model is described in 5.8 and is in accordance with Figures 11 and 54.

11.4 Determination of the position-of the mounting coordinate system of insert

Figuredq 54 and 55 show the depéndency between the rows and the CSWs. The only special case in this
Clause |s the value of the tool cutting edge angle, KAPR, which is 90°.

36
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pos. A

w1

INSL

OAL

LPR

Figure 54 — Determination of CSWx_y of a multi-rows end mill

For the position of the CSWs, it is important to use only the part of the cutting edge without any] corner
configuration, e.g. the straight portion of the cutting edge without the corner radius. To avoid any gap
between the different rows, it is(tecommended to calculate with 75 % of the usable cutting edgg length
Lo get a correct arrangement of the cutting edges along the maximum cutting depth.

TEP
/ LPRP

/ LSP LHP

/‘ LUP .o o
1 % HEP
Z- Do \ Gl MCS
‘Y7tx 2‘71‘ ............ ik
Y X ........ N - ~.;.‘.._ —~eldy, Z Y
Y Z ------- —Y. ........ P
CsSW41 X

Figure 55 — Location of CSWx_y

Figures 54 and 55 may also be valid for end mills described in Clauses 12, 13,15 and 16.
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11.5 Chip flute and pocket seat

The cutting edge offset at the face is dependent on the used insert as shown in Figure 56. If the insert is
an equilateral insert, then the clearance angle major shall be used. If it is a non-equilateral insert, then
the clearance angle minor may be taken from Formulae (3) and (4).

Dist =S x tan(AN) + offset  (equation with equilateral insert) (3)
Dist =S x tan(ANN) + offset (equation with non-equilateral insert) (4)
NO

For the|offset, see 5.3 and 10.3. (19

DMM |-

.

Q
Figure 56 — Determination of the chip flutes
xO
N~

Figured 57, 58 and 59 show the arrangen@ of the pocket seats on different levels.

. IC_3 INSL

’ I: T T

IC_4 c2 IC_1

Figure 57 — Arrangement of the pocket seats
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Figure 58 — Position of CSWs Q/\ ’

Figure 59 — (@sition of CRPs
& R

Q

11.6 Multiple rows, non-centre-cutti.ig\%end mill assembly

O
The assembly of the end mill shal se\'done using the CSWs as shown in Figure 60. The m
coordinate system of the inser CS_INSERT, shall be mated directly onto the corresy
coordinate system workpiece side} CSWx_y.

.

punting
onding

Figure 60 — Assembled multiple rows, non-centre cutting end mill
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12 Angular end mill, non-centre-cutting, multiple rows

12.1 General

Figure 61 shows the properties to be used for the design of a multi-rows, non-centre-cutting

angular end mill.

DM

LS Ik

DN

LH |
APMX

0AL

LPR

DC

DCX

BD

12.2 Necessary properties

Table 1P lists the properties.heeded for the modelling of multi-rows, non-centre cutting angular end mills

Tabl¢ 12 — Properties for the modelling of a multi-rows, non-centre cutting angular end mill

Figure 61 — Determination of properties of angular end mills

Preferred name Preferred symbol
depth of cut maximum APMX
plunge depth maximum AZ
body diameter BD
cutting diameter DC
cutting diameter maximum DCX
shank diameter DMM
neck diameter DN
rake angle radial GAMF
rake angle axial GAMO
tool cutting edge angle KAPR
head length LH

40
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Table 12 (continued)

Preferred name Preferred symbol

protruding length LPR

shank length LS

usable length maximum LUX

row count NOR

overall length QAL

face effective cutting edge count ZEFF y\%

peripheral effective cutting edge count ZEFP

face mounted insert count ZNF = \

peripheral mounted insert count ZNP O\;D

05>

12.3 Basic geometry ,\rb

O .
2

See 11.%@ the property Dist, using ANN.

BDéSL?ﬁall be calculated using Formula (5):

Figure 62 — Basic geometry of angular end mills

BD_T=DC - ZX(S X tan(AN]J + oIfSet) (5

12.4 Determination of the position of the mounting coordinate system of insert

For the determination and location of the CSWs, see 11.4.

12.5 Chip flute and pocket seat

For the location and arrangement of the chip flutes and pocket seats, see 11.5 and for the result, see
Figure 63.
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Figure 63 — Determination of the chip flutes

12.6 Multiple rows non-centre-cutting angular end mill assembly 6%

The asgembly of the end mill shall be done using the CSWs. The moun\@ coordinate system of the
inserts| MCS_INSERT, shall be mated directly onto the corresponding coordinate system workpiecq
side, CYWx_y, as shown in Figure 64.

?‘é Figure 64 — Assembled non-centre cutting angular end mill

13 End mill, centre-cutting, multiple rows

13.1 General

Figure 65 shows the properties to be used for the design of a multi-rows, centre-cutting end mill.
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ApMX| L APR | ux
u r
BD
DC

Figure 65 — Determination of properties-of a centre cutting end mill

13.2 Necessary properties

See 11.2 for the necessary properties.

13.3 Basic geometry

The structure of the model is describéd in 5.3 and is in accordance with Figures 11 and 66.

13.4 Determination of the position of the mounting coordinate system of insert

Figure 66 shows the dependency between the rows and the CSWs. The only special case in this Clause is
the position of the innerinsert that cuts across the centre line.
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Figure 66 — Determination of CSWx_y of a multi-rows, cen@tting end mill

;\\

Positioli Ais determined as the outer position of the insert on the facer tion C is determined as the inner
positioh of the insert on the face. Position B is determined as the %@mn of any insert on the periphery.

N\
13.5 (hip flute and pocket seat &&

LH

See Figlires 67 to 70 for the arrangement of the insertsﬁthe positions of CSWs and CRPs.

IC_3 \@_'_.. INSL

Fig@ — Chip flute and outer pocket seats

%\% Ic.4 a ; Ic_2 i IC_1

CIP~

'S 'S
T 3CTav
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Figure 69 — Position of CSWs (19

«°
%O
Figure 70 — PosmonQ( CSs and CRP

‘\
13.6 Multiple rows, centre-cutting angt@nd mill assembly

The assembly of the end mill shall be usmg the CSWs as shown in Figure 71. The mpunting
coordinate system of the inserts, l\%’((@_ SERT shall be mated directly onto the corresponding
coordinate system workpiece 51de

Figure 71 — Assembled multi-rows, centre cutting end mill
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14 Sp

ot-facing end mill

14.1 General

Figure 72 shows the properties to be used for the design of a spot-facing end mill.

14.2 N
Table 1

ecessary properties

DM
I |
| I
LS I\ L S ISR, [ 9 _/'J—
7
(2
1 DN
! [ OAL
i
LPR
1
LH
: LUX
1 U 1 j
APMX BD
DC

Figure 72 — Determination of properties of spot-facing end mills

B lists the properties needed for the modelling of spot-facing end mills.

Table 23— Properties for the modelling of a spot-facing end mill

46

Preferred name Preferred symbol
depth'of cut maximum APMX
body diameter BD
cutting diameter DC
shank diameter DMM
neck diameter DN
rake angle radial GAMF
rake angle axial GAMO
head length LH
protruding length LPR
shank length LS
usable length maximum LUX
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Table 13 (continued)

Preferred name Preferred symbol
overall length OAL

face effective cutting edge count ZEFF

face mounted insert count ZNF

14..3 Basic geometry

The structure of the model is described in 5.3 and is in accordance with Figures 11 and 73,

14.4 Determination of the position of the mounting coordinate system of iasert

Figure 73 shows the dependency between the rows and the CSWs.

Zz pos. A &pos.C
IC
Xy -
A b o pcst [T
AN
LS| : ,ASR
A ?Y :
't IMcS; A
Y NN
S — PP gt
OAL DN: . E
_—__rl__.:__-l..
A b
B e LPR
LH g 8
A KAPR
Vooz
Y -
Y~ ¥ APMX Lot b cswar ¥
'R YT i
CSW1_1 (po$.C)

Figure 73 — Determination of CSWx_y of a spot-facing end mill

PositionA’is determined as the outer position of the insert on the face. Position C is determinedl as the
inner\position of the insert on the face.

14.5 Chip flute and pocket seat

See 5.5 and Figures 74 to 77 for the modelling of the chip flute and the pocket seat. The chip flute shall
be designed according to the used insert shape and the maximum usable length.
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48

Y
|"CIP~

©
Figure 74 — Chip flute and outer pocket seat (19'\
IC_1 Q-
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o$»
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6%
X O
FCip s\\%
& o)

Figure 75 — Chip flute and inner et seat

>

Figure 77 — Determination of MCSs and CRP
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14.6 Assembled spot-facing end mill

The assembly of the end mill shall be done using the CSWs as shown in Figure 78. The mounting
coordinate system of the inserts, MCS_INSERT, shall be mated directly onto the corresponding
coordinate system workpiece side, CSWx_y.

Figure 78 — Assembled spo@ing end mill
\\Q

QO

15 Straight ball-nosed end mill e

&

15.1 General N
2
Figure 79 shows the properties to be uﬁs\@i or the design of a straight ball-nosed end mill.

€$" DM

bt}

OAL

tH
APMX

PRFRAD

Figure 79 — Determination of properties of straight ball-nosed end mills
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15.2 Necessary properties

Table 14 lists the properties being needed for the modelling of straight ball-nosed end mills.

Table 14 — Properties for the modelling of a straight ball-nosed end mill

Preferred name

Preferred symbol

15.3 H
The str

depth of cut maximum APMX

body-diametet Bb

cutting diameter DC ?\Q)
shank diameter DMM ‘],Q
neck diameter DN Q/\ '
rake angle radial GAMF oY

rake angle axial GAMO nfb\o

tool cutting edge angle KAPR . '\J

head length LH \/&‘O

protruding length LPR r.AO\

shank length Lsg\\v‘j

usable length maximum ,Lﬁ“?(‘

50

row count OQ NOR
overall length LN N OAL
profile radius o,\v PRFRAD
face effective cutting edge count - ZEFF
peripheral effective cutting edge count .\Q)® ZEFP
face mounted insert count A X ZNF
peripheral mounted insert count_\li\'V ZNP
N
asic geometry .

ucture of the model is de@ﬁed in 5.3 and is in accordance with Figures 11 and 80.

Figure 80 — Basic geometry of a ball-nosed end mill
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15.4 Determination of the position of the mounting coordinate system of insert

Figures 81 and 82 show the determination and location of the positions of the coordinate system.

DMM

\Z
] X |pcs
LS 2
X 14CS
1
DN
§
5
b 4
csiigf1— g;
LH O g
APMX | cswalli o CA
. N A A
1 1
ICIP

PRFRAD/

3 1 )
: %

(W) o} e
(]
N

Figure-81 — Determination of CSWs of a ball-nosed straight end mill
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15.5 (hip flute and pocket seat Q

Position A is determined as the outer position of the insert@ie face that cuts the profile radius from

the per

radius from the centre line. Position B is determined@the position of any insert on the periphery,
which does not form the ball-nosed profile.

Figure 82 — Location of CSWs of a ball-nosed str 'g@end mill

O
X

phery. Position C is determined as the inner positien of the insert on the face that cuts the profilg

52

Figure 84 — Position of CSWs
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