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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 t

be represented on that committee International organizations, governmental and non-governm

ntal, in

liaison wi
Commissi

Internatiomal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part-2.

Attention

pn (IEC) on all matters of electrotechnical standardization.

patent rigIts. ISO shall not be held responsible for identifying any or all such patent rights-

Internatio
systems g

ISO 1464
Physical g

NOTE H
of ISO 14

— Part 1:

— Part1

— Part1

— Part1

— Part 1

— Part1

Gaps in thhe numbering were left-to allow further additions. ISO 14649-10 is the 1ISO 10303 Application Re

Model (AF

nd integration, Subcommittee SC 1, Physical device control.

D consists of the following parts, under the general title Industrial automation systems and integr
evice control — Data model for computerized numerical controllers:

549-1:2002.

0: General process data ( Phase 1)

2: Process data for turning (Phase2)

11: Tools for milling machines (Phase 1)

P1: Tools for turning machines (Phase 2)

h ISO, also take part in the work. ISO collaborates closely with the International Electrotg

chnical

s drawn to the possibility that some of the elements of this part of ISO 14649 may be the supject of

al Standard ISO 14649-121 was prepared by Technical Committee ISO/TC 184, Industrial autpmation

hase numbers below refer to the planned release phases. ofdSO 14649 which are described in A

Overview and fundamental principles (Phase 1)

1: Process data for milling (Phase 1)

M) for process-independent data. ISO 10303 ARMs for specific technologies are added after part

htion —

nnex D

ference
10.
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Modern manufacturing enterprises are built from facilities spread around the globe, which contain equipment from
hundreds of different manufacturers. Immense volumes of product information must be transferred between the
various faC|I|t|es and machines. Today's dlgltal communlcatlons standards have solved the problem of reliably

transferring has been
standandized by 1ISO 10303. This leads to the pOSS|b|I|ty of usmg standard data throughout the entire pfegess chain
in the manufacturing enterprise. Impediments to realizing this principle are the data formats used-at th¢ machine

ost computer numerical control (CNC) machines are programmed in the ISO 6983 “G-and
je. Programs are typically generated by computer-aided manufacturing (CAM) systemsithat use

aided design (CAD) information. However, ISO 6983 limits program portability for three reasens- First, theg
focuseg on programming the tool center path with respect to machine axes, rather than the machining pr
respect to the part. Second, the standard defines the syntax of program statements, but«in most cases

semant
limited scope of ISO 6983.

ISO 14p49 is a new model of data transfer between CAD/CAM systems and“CNC machines, which rep
6983. It remedies the shortcomings of ISO 6983 by specifying machining processes rather than mal
motion,| using the object-oriented concept of Workingsteps. Workingsteps correspond to high-level

feature$ and associated process parameters. CNCs are responsible~for translating Workingsteps to a

M code”
computer-
language
pcess with
eaves the

¢s ambiguous. Third, vendors usually supplement the language with extensionsithat are not covgred in the

laces 1ISO
chine tool
Mmachining
Kis motion

and todl operation. A major benefit of ISO 14649 is its use of existing data models from ISO 10303. As ISO 14649

provides a comprehensive model of the manufacturing process, it\can also be used as the basis for a bi-
directiohal data exchange between all other information technology systems.

supersg¢des data reduction to simple switching instructions or linear and circular movements. As it is 0

and multi-

ject- and

ISO 14p49 represents an object oriented, information and.eontext preserving approach for NC-prograr}ming that

feature|oriented and describes the machining operations executed on the workpiece, and not machine
axis mgtions, it will be running on different machine tools or controllers. This compatibility will spar
adaptafions by postprocessors, if the new data“model is correctly implemented on the NC controllers.
programs in ISO 6983 are to be used on suchtcontrollers, the corresponding interpreters shall be able {
the different NC program types in parallel,

ependent
e all data
If old NC
0 process

ISO TG 184/SC 1/WG 7 envisions.agradual evolution from ISO 6983 programming to portable feature-based

programming. Early adopters of 1ISOY1t4649 will certainly support data input of legacy “G and M codes” m
through programs, just as modetn controllers support both command-line interfaces and graphical user
This will likely be made easieras-open-architecture controllers become more prevalent. Therefore, ISO 1
not inclide legacy program(statements, which would otherwise dilute the effectiveness of the standard.

anually or
nterfaces.
1649 does
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INTERNATIONAL STANDARD ISO 14649-121:2005(E)

Industrial automation systems and integration — Physical
device control — Data model for computerized numerical
controllers —

Part 121:
Tools for turning machines

1 Scope

This p3art of ISO 14649 specifies the data elements describing cutting tool data for turningmnachine |tools and
machinjng centres. They work together with ISO 14649-12, the process data for turning|machine [tools and
machinjng centres. These data elements can be used as criteria to select one of several operations; they do not
describp a complete information of a particular tool. Thus, leaving out optional attributes gives the contfoller more
freedom to select from a larger set of tools.

Note 1| The NC is assumed to have access to complete description of specific tools in a datalpase. The
turning_machine_tool_schema defined in this part of ISO 14649 serves as a basic tool schema including
the information required by the CNC to select a tool from the machine tool’s tool turret.
Note 2| In ISO 6983, the tool is defined by its identifier (e.g. T8). Nofurther information concerning the tpol type or
geometry is given. This information is part of the tool set-up sheet, which is supplied with the NC-program

to the machine. The tool set-up sheet gives the relationship between the tool location (e.g. thg slot 8 of
the tool magazine) and the type of tool (e.g. “drill 4 mm¥).

This paft of ISO 14649 includes the information which.s' contained in the tool set-up sheet:
e [tool identifier;
e [tool type;
e |tool geometry;

e |application dependent-expected tool life.

The tufning_machine~tool_schema does not include information which is part of the tool database] The tool
database is relatedto the machine tool and the tool itself but independent of the NC program. The follgwing data
types afe out ofsscope of this part of ISO 14649:

e |normative tool life;

e tool location in the tool changer;
e adaptive items also know as tool holders or tool clamping devices;
e tools for other technologies such as milling, grinding, EDM.
Note 3 It is important to understand that all length measure types used in this part of ISO 14649 are not
toleranced length measure types because they are used to describe the tools required for the

manufacturing of a workpiece, not the actual dimensions of the tools available at the machine. A real tool
must be selected by the tool management based on the actual tool dimensions and the tolerances of

features.

© I1SO 2005 — Al rights reserved 1
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Note 4 Tools in this part of the standard shall describe a tool at whole. No individual components (tool bodies,

nserts, or clamping units) are described.

Note 5 Tools for other technologies will be described in further parts of ISO 14649.

2 Nor

mative references

The follo
reference
document

ISO 3002
General t¢

5, only the edition cited applies. For undated references, the latest edition of the referenc
(including any amendments) applies.

1:1993, Basic quantities in cutting and grinding — Part 1: Geometry of the active part of cutting t
brms, reference systems, tool and working angles, chip breakers

ISO 56101998, Single-point tool holders for turning and copying, for indexable inserts —~.Dimensions

ISO 10303-11:2004, Industrial automation systems and integration — Product data representatig
exchange|— Part 11: Description methods: The EXPRESS language reference manual

ISO 10303-41:2000, Industrial automation systems and integration<{~— " Product data representatig
exchange|— Part 41: Integrated generic resource: Fundamentals of product description and support

ISO 10303-42:2003, Industrial automation systems and integration — Product data representatid
exchange|— Part 42: Integrated generic resource: Geometric and topological representation

ISO 1464P-10:2003, Industrial automation systems and integration — Physical device control — Data m
computeriged numerical controllers — Part 10: General process data

ISO 14640-12:—Y, Industrial automation systems, ahd integration — Physical device control — Data m
computerfzed numerical controllers — Part 12: Process data for turning

ISO 1464P-111:—1), Industrial automation systems and integration — Physical device control — Data m
computerfzed numerical controllers — Part 111: Tools for milling machines

3 Ter

For the p
following

3.1 Cut

ms and definitions

hpply.

ting reference point

The cuttin

ving referenced documents are indispensable for the application of this document. For datled

ed

pols —

n and

n and

n and

bdel for

bdel for

bdel for

irposes of this document, the terms and definitions given in 1ISO 14649-10, 1SO 14649-12 and the

g Teference point is a theoretical point of the tool from which the major functional dimensions ar¢ taken.

For the calculation of this point the following cases apply:

Case 1: The tool cutting edge angle is less or equal 90°. The point is the intersection of the tool cutting edge plane,
the tool feed plane, and the tool rake plane.

1) Tobe

published.

© 1SO 2005 — All rights reserved
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Case 2: The tool cutting edge is greater than 90°. The point is the intersection of the tool feed plane, a plane
perpendicular to tool feed plane and tangential to the cutting corner, and the tool rake plane.

Case 3: ISO tool styles D and V with only axial rake. The point is the intersection of: a plane perpendicular to the
primary feed direction and tangential to the cutting edge (tangential point), a plane parallel to the feed direction
through the tangential point, and the tool rake plane. The theoretical sharp corner of the insert and the cutting
reference point are on the plane that is perpendicular to the tool feed plane.

Case 4: Round inserts

tangent

b) TW
referen
cutting
plane.

3.2 T

The todg
system

3.21

The ba
directio
shall be

tool shall be in the +X direction. The rake face of-the primary cutting item shall be completely visible in

quadra

3.2.2

The ax
shall al
clampin

[ ct n agentil o te cuttig ede (tnntia pont), In prIII o h fd irtio th

ial point, and the tool rake plane.
0 feed directions, one parallel to the tool axis and one perpendicular to the tool axis with t

Ce points. Each point is the intersection of a plane perpendicular to its feed direction_and tange
edge (tangential point), a plane parallel to the feed direction through the tangentialpoint, and th

ool reference point

| reference point is the origin point of the co-ordinate axis system, It is a right-handed rectangular|
in three dimensional space with three principal axes labelled"X;»Y, and Z.

Prismatic tool item position
5e of the tool item shall be coplanar with the XY-plane. The normal for the base of the tool shall b
in the +Y direction. The end of the tool shall'be coplanar with the YZ-plane. The normal for the

nt.

Round tool item position

s of the tool item shall be gqlinear with the X-axis. The vector of the shank that points in the -
50 point towards the workpieee side. The cutting height shall be measured from XY-plane. The dri
g flats, if present, shall-be-parallel with the XY-plane. The contact surface of the coupling, the g3

e primary
rough the

vo cutting
tial to the
tool rake

Cartesian

B in the -Z

h. The rear backing surface shall be coplanar with the XZ-plane. The normal for the rear backipg surface

end of the
the -X/-Y

direction
Ve slots or
uge plane

or the ¢nd of the cylindrical-shank shall be coplanar with the YZ-plane. The rake face of the primary ciitting item

shall be

Left hapd items are as-déefined for right hand items but mirrored through the XZ-plane.

visible in the -X/-¥"quadrant.

4 Tcnlc for turnina machinac
Wi TN AN lllllu ] AT A2 "4

4.1 Header and references

The following gives the header for this schema and the list of types and entities which are referenced within this
schema.

SCH

(*

EMA turning_machine_tool_schema;

Version : 11

© 1SO 2005 — All rights reserved
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Date : 04.01.2005
Author : ISO TC184/SC1l/WG7
Contact : Suk-Hwan Suh (shs@postech.ac.kr) or

Heusinger (stefan.heusinger@isw.uni-stuttgart.de)
*)
(* ER R R R I I b S R R R S I b S R R S R S R IR I I S S R R R S R R I R R S S I S R R SR S S I I kR S *)
(* Types from machining_ schema ISO 14649-10 *)
(* R R b I S I b S S S S b I b I S b I I R A S I A b b b S I S R A S S *)
REFERENCE FROM measure_schema (*IS010303-41e2*)
(length_measure,

lane :ﬂg'la measure)

REFERENCE FROM geometry_schema (*IS010303-42e3%*)
(direction) ;

REFERENCE FROM machining_schema (
lapel,
ma¢hining_tool,
material,
te¢hnology,
tihe_ measure) ;

USE FROM milling_machine_tool_schema;

f_dimension @

functional_length

minimum_cutting diameter -

™

Figure 1 : Turning machine tool.

f =f_dimenstion
If = functional_length

4 © ISO 2005 — Al rights reserved
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4.2 Turning machine cutting tool

Entity to describe the technology specific information needed for description of a cutting tool for milling Machine
tools (e.g. milling cutter, reamer, drill, tap, rotating boring tools). It is a subtype of entity machining_tool defined in
ISO 14649-10.

This entity describes the technology specific information needed for description of cutting tool for turning machine
tools. It is a subtype of entity machining_tool defined in 4.6.2.3.4 of ISO 14649-10:2004. As illustrated in Figure 1,
overall_assembly_length means the total length of holder including any portion in front of the cutting point, and
overall_assembly_width means the total width of holder including any portion in front of the cutting point. The
definitions are valid for other types of turning machine tools, such as shown in Figure 2 referenced from 1SQ 5610.

Drilling type tools and boring type tools (such as drill, reamer and boring tool) are also used in turning)operation.
Since thdy are defined in ISO 14649-111 (as subtypes of milling_machine_tool_body), they are nat)defindd in this
part of ISPO 14649. However users can use them by referencing ISO 14649-111.

f
f
b
| > b >
a If if
a = a_dimension_on_lIf b = aldimension_on_f
(a) (b)

Figure 2: Additional dimensions for turning cutting tools.

ENTETY turning machine_cutting, £601
FUBTYPE OF (machining_ tooly);

functional_length 7 length_measure;

f_dimension : length_measure;
Minimum_cutting diaméter : OPTIONAL length_measure;
g_dimension_on_f : OPTIONAL length_measure;
4_dimension_on_1£f : OPTIONAL length_measure;
¢utting_ edge : cutting_edge_properties;
hand_of_tool : OPTIONAL hand_of_tool_type;

END| ENTITY ;

functiopal length: Distance from the gauge plane or from the end of the shank. If a gauge plane does
not exist, it is the distance to the cutting reference point determined by| the main
function of the tool. The short name of this attribute is “1f”.

f dimension: The distance between the cutting reference point and the rear backing surface of a
turning tool or the axis of a boring bar.

minimum_cutting diameter: The minimum diameter that can be cut without interference between the workpiece
and any part of the cutting tool. This may be used for internal machining; where the
hole diameter of the workpiece should be larger than this value.

a_dimension_on f: Dimension from the cutting reference point in the direction of the f dimension to the

plane perpendicular to the feed direction and tangential to the secondary corner of
the main cutting edge.

© 1SO 2005 — All rights reserved 5
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a_dimension_on_If:

cutting_edge:

hand_of tool:

Dimension from the cutting reference point in the direction of the functional length
(If) dimension to the plane perpendicular to the feed direction and tangential to the
secondary corner of the main cutting edge.

This attribute covers all specific parameters concerning the cutting edge (insert).

The attribute describing cutting direction of tool body (see Section 4.2.3).

4.2.1 Cuytting edge properties
This entity describes the dimensions of turning cutting tool.

ENTITlY cutting edge_properties

it$ material

expected_tool_life : OPTIONAL time_measure;

it$_technology : OPTIONAL technology;
cutting edge_length : OPTIONAL length_measure;
topl_cutting_ edge_angle : OPTIONAL plane_angle_measure;
topl_cutting edge_angle_type : OPTIONAL STRING;
to¢pl_included_angle : OPTIONAL plane_angle_measure;
corner_transitions : LIST [0:?] OF corn€r transition;
makximum_side_cutting_depth : OPTIONAL length_measure;
makximum_end_cutting_depth : OPTIONAL length measure;
END_ENTITY;

its_materipl:

OPTIONAL material;

maximum_end_cutting_depth

maximum_side_cutting_depth

Figure 3: Some attributes of cutting edge properties.

The identification of the material composing the cutting edge of a solid togl or the
insert. (Examples: The attribute material identifier of the entity material |can be
High Speed Steel (HSS), Carbide, or Polycrystalline diamond (PCD)).

axnected hor of haon that

expected tooltife:

its_technology:

cutting_edge length:

tool cutting edge angle:

The-expected-number-of-hours-that-a-giveneuttingtoolcan-be-used-before-tool wear.
This value will be dependent on a number of external factors, including workpiece
material, desired part tolerances, and selected cutting parameters.

The technology defines the technological parameters to be used for machining (e.g.
the spindle speed and the feed of the tool which guarantee expected tool life).

This attribute describes the length of cutting edge.

The angle between the tool cutting edge plane and the tool feed plane measured in a
plane parallel the XY-plane.

© 1SO 2005 — All rights reserved
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tool cutting edge angle type: Identifier for the direction of the cutting edge angle such as "side cutting", "end

tool included angle:

corner_

maximum_side cutting depth: The maximum depth of cut that can be made with the side cutting edge.

cutting" and "both".

The angle between the major and the minor cutting edges of a cutting item.

transitions: This attribute makes it possible to define several corner transitions related to a

cutting edge.

maximym_end cutting_depth: The maximum depth of cut that can be made with end cutting edge.

4211

This en
two ma

Corner transition

n classes:

tity defines the identity of a corner and its respective transition. The type of cudtting edges are dg

vided into

Reguldr inserts, which are used for general turning operations. The positionnwhere the cutting edges gre placed

on the
on the

Irregular inserts, which are used for grooving, parting (cut off) and,threading operations. The position
ing edges in the XY-plane with the insert located in the XY-quadrant, the cutting profile poin{ing in the
b Y-direction, the physical extremity of the cutting profileyon the positive X-axis and the extrem

the cut
negativ
point of]

ENT

positive X-axis and the extreme theoretical sharp point of the insert on‘the Y-axis.

the insert on the Y-axis.

Figure 4: Regular (left) and irregular (right) insert positions

[TY, ¢Orner_transition;

corner_identity : INTEGER;

KXY-plane of the co-ordinate axis system with the insert located in the“XY-quadrant, the major cu

tting edge

describes

e physical

PO I SR oo 4 oas oo o~ a
RS ETFOF 5 FRe¥r—E¥aof

END_ENTITY;

corner_identity: Integer number in the range -n<0<+m that identifies a cutting corner. The identifer 0
is applied to the corner on the X-axis of the cutting item reference system with the
least value of the X-dimension. From this point, corners are numbered in sequence
by negative integers in a clockwise direction and by positive integers in a counter-

clockwise direction.

© 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=75646fd3cb4880e4536bcff995d785cc

ISO 14649-121:2005(E)

transition]

421.2

This type

TYPE
prd
END_T]

4213

This entity
is like a lin]

Figure 5: Corner identity

This attribute makes it possible to assign several types of corner transition
cutting edge(s) of an insert.

Corner transition select

s used for selecting the transition of the corners of an replaceabl€ insert.

corner_transition_select = SELECT (chamfiered_corner, rounded_corner,
filed_corner) ;
YPE;

Chamfered corner

makes it possible to define a chamfered corner on the cutting edge. The definition of a chamfereq
ear transition between two cutting edges.

5 to the

corner

ENTIT)Y chamfered_ corner;
cofrner_chamfer_ahgde : plane_angle_measure;
cofrner_chamferslength : OPTIONAL length_measure;
cofrner_chamfer¥width : OPTIONAL length_measure;
END_ENTITY;
corner _chpamfer ' angle: Angle of a chamfer on a corner measured from the major cutting edge.
corner_chamfer length: Nominal length of a chamfered corner measured in the XY-plane.

corner_chamfer width:

plane parallel to the X-axis.

4.2.1.4 Rounded corner

This entity makes it possible to define a curved transition between two cutting edges.

Projected length of the chamfer on a corner of a cutting item measured in the XY-

© 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=75646fd3cb4880e4536bcff995d785cc

ISO 14649-121:2005(E)

ENTITY rounded_corner;

corner_radius : length_measure;
END_ENTITY;
corner_radius: The nominal radius (RE) of a rounded corner measured in the XY-plane.

4.2.1.5 Profiled corner

This entity makes it possible to define a any transition of a corner on the cutting edge.

ENTETY profiled_corner;
transition_profile : open_profile;
END] ENTITY ;

transitipn_profile: This attribute specifies the transition of the réspective cutting edge using an
open_profile.

4.2.2 [Hand of tool type
This is {o describe the location and shape of cutting edge on to,the cutting component.

TYPE hand_of_tool_type = ENUMERATION OEw\left,right,neutral);
END| TYPE;

o

= *_1_’ feed
feed Iifg : feed i .
orkpie

ce workpiece

left neutral right

workpicce W

Figure 6: Hand of tool type.

4.3 (atalogue of turning tool

4.3.1 General turning tool

This entity is a subtype of the entity turning_machine_cutting_tool. This tool is used for machining outside or inside
profile of feature.

ENTITY general_turning tool

SUBTYPE OF (turning_machine_cutting_ tool) ;
END_ENTITY;

© 1SO 2005 — All rights reserved 9


https://standardsiso.com/api/?name=75646fd3cb4880e4536bcff995d785cc

ISO 14649-121:2005(E)

4.3.2 Turning threading tool

This entity is a subtype of the entity turning_machine_cutting _tool. This tool is used for machining thread.

threading pitch

Figure 7: Threading insert.

ENTITY turning_threading_tool
SUBTYPE OF (turning_machine_cutting_tool) ;

thteading_pitch : length_measure;
thread_hand : thread_hand_type;
it¢$_thread_type : thread_type;
thtread_profile : thread_profile_type;
thtread_form_ type : STRING;
END_ENTITY;
threading | pitch: The value for jthe distance between corresponding points on adjacent threads,

measured (parallel with the thread axis. If omitted, the pitch of the thread insert is
equal to-that of thread feature.

thread_hapd: This attribute defines whether the thread is left handed or right handed.
its_thread)| type: This attribute defines whether the thread is an internal or external thread.
thread profile: This attribute defines different profiles of a thread. Possible values are full ptofile or

partial profile threads.

thread form type: Specifies the form type of a thread. Valid parameters are, e.g.: M, API, NPT, UN, etc.

4.3.21 Thread hand type
This type is used to describe the hand of a thread. Valid thread hand types are left and right.

TYPE thread_hand_type = ENUMERATION OF (left, right);
END_TYPE;
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This type defines whether the thread is an internal or external thread. Valid thread types are internal and external.

TYPE thread_type = ENUMERATION OF (internal, external);
END_TYPE;

4.3.2.3 Thread profile type

This tyje defines the profile type of a thread. valid thread profile types are full_profile and partial_profile.

TYPE thread_profile_type = ENUMERATION OF (full_profile, partial_profide);
END| TYPE;

4.3.3 [Grooving tool

This entity is a subtype of the entity turning_machine_cutting tool. This tool may be used for machining
such ag grooving, cutting in and cut off.

%2 maximupmy axial_grooving_diameter

% minimum_axial_grooving_diameter

‘
<—>
maximym_grooving_depth

<>

) — 4

minimum_axial_grooving_diameter

o/ B

Lo

corner_radius

a ,
cutting_width @% )

maximum_axial_grooving_diameter
(a) Attributes for grooving tool (b) Additional attributes for axial grooving tool

Figure 8: Grooving tool.

pperations

ENTITY grooving_tool
SUBTYPE OF (turning_machine_cutting_ tool) ;

cutting width : length_measure;
maximum_grooving depth : length_measure;
corner_radius : OPTIONAL length_measure;

maximum_axial_grooving diameter : OPTIONAL length_measure;
minimum_axial_grooving diameter : OPTIONAL length_measure;

END_ENTITY;

cutting_width: The attribute defines width of grooving tip.

© 1SO 2005 — All rights reserved
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maximum_grooving_depth: This attribute defines the maximum penetration of a cutting edge in the feed
direction on the first infeed motion.

corner_radius: This attribute defines a corner radius of grooving insert.

maximum_axial grooving diameter: This attribute defines the maximum diameter of groove that can be made
by axial grooving operation without tool gouging.

minimum_axial grooving diameter: This attribute defines the minimum diameter of groove that can be made
by axial grooving operation without tool gouging.

4.3.4 Knurling tool

This entity is a subtype of the entity turning_machine_cutting_tool. This tool may be used for ‘machining knurl
feature.

cutting length

Figure9: Knurling tool.

ENTITlY knurling tool
SUBTYPE OF (turning_machine\chtting tool) ;

knhirl_pattern : knuxl-.pattern_type;
cutting_length : ORTIONAL length_measure;
angle :OPTIONAL plane_angle_measure;
pitch : "OPTIONAL length_measure;
END_ENTITY;
knurl patfern: The attribute defines a type of the knurl. Knurl pattern is one of straight, diagonal

and diamond.

cutting_length: The attribute defines the cutting length of knurling tool.
. Tl S | 4 1L 1 41 1 1 s 1 bR B | - s b
angle. TITS attrToutT UCTINTS alT AlTg T UIC KITUTT PattCTIT NTaKTs WITT tIT OT Ietationr axi1s of an

applied to surface.

pitch: The value for the distance between corresponding points on adjacent pattern,
measured parallel with the angle.

4.3.41 Knurl pattern type
This is to describe the pattern of the knurling_tool. Knurl pattern can be one of straight, diagonal and diamond.

TYPE knurl_pattern_type = ENUMERATION OF (straight, diagonal, diamond) ;
END_TYPE;
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straight diagonal diamond QQQD
NG
Figure 10: Knurl pattern type. t\q/
q/
4.3.5 [User defined turning tool b&%b‘
This enfity describes user defined turning tool. O'\
ENTITY user_defined_turning_tool g\\c‘)
$UBTYPE OF (turning machine_ cutting tool); @)
ldentifier: label; Q
END| ENTITY ; QQ
N\
™

identifipr: This attribute defines the name;of the tool. If the identifier is not uniqu¢, a match

shall be made based\‘o upon the other attributes inheritgd from

turning_machine_cutting-‘teol. If it is unique and the optional attributes ard given but

do not match the prop@@s of the named tool, no tool shall be selected.

xO
O
<
o
13
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Annex A
(normative)

EXPRESS expanded listing

SCHEMA turning_machine_tool_schema;
(*

Version : 11

Date : 04.01.2005
Author : ISO TC184/SC1l/WG7
Comptact : Suk-Hwan Suh (shs@postech.ac.kr) or

Heusinger (stefan.heusinger@isw.uni-stuttgart.de)
*)
(*k ER S LR R I I I R R R R R R I I I I R I R R R I R R R I I R R A I R R R R R R I I R R I R R R A R I I I R R R R R R S I R R R *)
(* Types from machining schema ISO 14649-10 =1
(* R R R b I I b b b I I b I b I I b I b b R I b I b I b I I I I b I I I I I I I I I I b b I b I I I b I S T I R I b I I I S *)
REFERENCE FROM measure_schema (*IS010303-41le2%*)
(Length_measure,

plane_angle_measure) ;

REFERENCE FROM geometry_schema (*IS010303-42e3%*)
(direction) ;

REFERENCE FROM machining_schema (
lalkpel,
ma¢hining_tool,
material,
te¢hnology,
time_measure) ;

USE FROM milling machine_tool_schlema;

(*k Rk Bk bk b b S I S S S Sk I I I b I I R I Sk Sk Ik I S A R *)

(* turning) ‘tool *)
(* R P R I S b S b S R I b I b I b I e R e b e e b I S b b I b S I I b I b I b I S b I S I I i *)

ENTITY turning machine_cutting_tool
SUBTYPE OF (machining tool) ;

fuhctional_ length : length_measure;

f_@limension : length_measure;
mipimum_cuttihg_diameter : OPTIONAL length_measure;
a_¢@imension_on_f : OPTIONAL length_measure;
a_¢limension_on_1f : OPTIONAL length_measure;
cutting' edge : cutting_ edge_properties;
hapd_of_tool : OPTIONAL hand_of_tool_type;

END_ENTITY;

(* R I I I I I I I I I I I I R I R R R R I R I R R I R R I R I I R R R I I R R S *)

(* cutting edge property *)

(* R I R R R R I I R R R I I R I I R I *)

ENTITY cutting_ edge_properties

its_material : OPTIONAL material;
expected_tool_life : OPTIONAL time_measure;
its_technology : OPTIONAL technology;

cutting_ edge_length : OPTIONAL length_measure;
tool_cutting_edge_angle : OPTIONAL plane_angle_measure;
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OPTIONAL STRING;

OPTIONAL plane_angle_measure;
LIST [0:?] OF corner_transition;
OPTIONAL length_measure;
OPTIONAL length_measure;

END_ENTITY;

ENTITY corner_transition;
corner_identity : INTEGER;

ransition - r*mv‘nav‘_i-v‘nmc-ii--?mﬂ_cc-'l ect;
END| ENTITY;
TYPE corner_transition_select = SELECT (chamfered_ corner, rounded_ceruner,

grofiled_corner) ;
END| TYPE;

ENTETY chamfered_ corner;

corner_chamfer_angle : plane_angle_measure;

corner_chamfer_length : OPTIONAL length_measure;

corner_chamfer_width : OPTIONAL length_measure;
END| ENTITY;

ENTLTY rounded_corner;
corner_radius : length_measure;
END| ENTITY ;

ENTETY profiled_corner;
transition_profile : open_profile;
END| ENTITY ;

TYPE hand_of_tool_type = ENUMERATION OF (left,right,neutral);
END| TYPE;

(* IR I b S b S e 2 e S S I e I S O S S e b Sk S R S S b S I S *)

(* turning tool catalogue *)
(* WIRAIRE R IR I S I b b P L S e I b R SR b S S I b b R S S S R I 2 b b b b b S I I b S kI I O I O S *)

(* WIRRIE IR R R e I S S S I I I I I I R I I I I I R I R R I I I R R R R I *)

(* general turning tool *)
(* IR IR I R b e b b b I S b b P S b e b b b b b b b b b b b b b b e b b I b b b b b b b b I b b b b b b b 4 *)

ENTELEY \general_turning_ tool
EURTYPE OF (tnrning machine cutting tool)

END_ENTITY ;

(* Rk b Ik b Ik kS I S I S I S Sk Rk 2 S I I R S I S I Sk S S Sk I Sk S I *k)

(* turning threading tool *)
* EE R b S S I b I b S b S I b R I R A b S I I R I I R R S b I I A *
( )

ENTITY turning_ threading_tool
SUBTYPE OF (turning_machine_cutting_ tool) ;

threading_pitch : length_measure;
thread_hand : thread_hand_type;
its_thread_type : thread_type;
thread_profile thread_profile_type;

© 1SO 2005 — All rights reserved
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thread_form_type : STRING;
END_ENTITY;

TYPE thread_hand_type = ENUMERATION OF (left, right);
END_TYPE;

TYPE thread_type = ENUMERATION OF (internal, external);
END_TYPE;

TYPE [thread_profile_type = ENUMERATION OF (full_profile, partial_profile);
END_TIYPE;

(* Rk Bk R b Sk b Ik b Ik I R R R Ik b Ik bk b b R I I Sk I R R R R R R R *)

(* grooving tool *)
(* ER S R R I I I R R I R R I I I I R I R R R R I I R R I R R I I R R R R R R I R R R R I O R *)

ENTITlY grooving_tool
SUBTYPE OF (turning_machine_cutting_tool) ;

cutting width : length_measure;
makximum_grooving_depth : length_measure;
corner_radius : OPTIONAL length_meagsure;

maximum_axial_grooving diameter : OPTIONAL length measure;
mipimum_axial_grooving_ diameter : OPTIONAL length measure;
END_ENTITY;

(* R R S R S bk S i S S S R S e e b b S I S Sk S S IR R S e i I S I S SR AR S S R *)

(* knurling tool *)
(* ER S LR R I I b R R R R I I I R R R R I R R I R R I e R R I I I R R R R R I I S *)

ENTITY knurling_ tool
SUBTYPE OF (turning_machine_cutting tool) ;

knhirl_pattern : knurl \pattern_type;

cutting_length : OPTRMIONAL length_measure;

angle : ORPTIONAL plane_angle_measure;

pitch :"OPTIONAL length_measure;
END_ENTITY;

TYPE knurl_pattefn~type = ENUMERATION OF (straight, diagonal, diamond) ;
END_TYPE;

(* R EE R R R A S R I R I I R I R R R R R R I R R I R R I I I R R IR I I R R S *)

(* user defined turning tool *)
(* ER s e i b I I I I I I I I I I I I b b I I I I I I R I I I I I I b R I I b I I I R I I I b 4 *)

ENTITY user_defined_turning_ tool
SUBTYPE OF (turning_machine_cutting_ tool) ;
identifier: label;

END_ENTITY;

END_SCHEMA;
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