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PREFACE

This standard was prepared by the Association’s
Committee on Single-point Cutting Tools in

recognition both of the need to rationalise the
nomenclature and definitions of the elements and
geometrical features of single-point cutting tools, and
of the considerable activity and developments in
cutting tool nomenclature that are taking place at
national and international levels.

The standard provides a reference for nomenclature,

ISO 3002/ Geometry of the Active Part of
Cutting Tools
Part |—General Terms, Reference
Systems, Tool and Working Angles
BS 1296 Specification for Single Point Cutting

Tools
Part 2—Nomenclature

The committee also considered findings originating
from the University of Melbourne and wish to record

defines terms for certain basic concepts concerning their appreciation of the work done by the University

single-point cutting tools, and deals with those

in this regard.

features which are necessary to define the geometry The attention of users of this standard is particularly

of the cutting part. Threading tools and form tools are
not, however, included in this standard.

During the preparation of this standard the committee
considered the following standards and

drawn to the Foreword which discusses the
background to the preparation of this standard and the
approach philosophy. The standard is amply
illustrated but to retain the legibility of the drawings
and to avoid the breaking up of the text, the

acknowledgement is made of the assistance receivedillustrations referred to in the main body of the text

therefrom: have been grouped to form Section 8.
CONTENTS
Page Page
FOREWORD .......... ... .. ....... 3 SECTION 6. TOOL DESIGN SYSTEM
SECTION 1. GENERAL OF PLANES AND MOTIONS
: : 6.1 Design Directions of Motion . ... 12
1.1 Tool Terminology . ............ 5 .
1.2 Tool Dimensions. . ............ 5 6.2 Tool Design Planes. . ......... 12
SECTION 2. TYPES, SHAPES AND STYLES SECTION 7. DESIGN ANGLES . . ... ... 13
2.1 Types........... ... .. . . . ... 6
22 Shapes........... ... ... ... 6 SECTION 8. FIGURES. . ............. 14
23 Styles. ......... .. . . o 6
APPENDICES
SECTION 3. HANDOFTOOL . ......... 6 A T00|_in_hand and T00|_in_use
Systems of Planes and Motions ... 27
SECAIIloNBiéi;r?(?c;tliEoLnEgEnl\gﬁts 7 B  Tool and Working Angles . . . ... 33
4.2 Tool Surfaces. ... ............ 7 g ?ener?lEBackglroun? Information .. 35
4.3 Cutting Edges. .. ............. 7 ypical Examplies o
Application of Nomenclature . ... 38
SECTION 5. GENERAL CUTTING TERMS
5.1 Surfaces on the Workpiece ____ 10 INDEXOF TERMS . . ................ 42
5.2 Tool and Workpiece Motions. . .. 10
5.3 Dimensions. ................ 11 INDEX OF SYMBOLS ............... 43

© Copyright— STANDARDS AUSTRALIA
Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing [from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information on
commercial software royalties should be directed to the head office of Standards Australia.
Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.
Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.
Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.
The use of material in print form or in computer software programs to be used commercially, with or without payment,
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.

or in




AS 2217—1979

STANDARDS ASSOCIATION OF AUSTRALIA

Australian Standard
NOMENCLATURE OF SINGLE-POINT CUTTING TOOLS

FOREWORD

Over the years various sets of geometrical features
and associated nomenclature for the specification of
different types of tools have evolved, with major
differences existing for the same type of tool. A
notable example is that of the specification of the
ordinary lathe tool, where no less than six different
methods (sets of angles) and corresponding
nomenclature have been standardized or proposed.
Often different nomenclature has been used for the
same geometrical features.

The need to rationalize the nomenclature and
definitions of the elements and geometrical features
of the cutting part of the same type, and preferably
all types of tools has been recognized for many years.
This task has been undertaken by an ISO working
group* established in 1960 which chose to

concentrate on the active part of all types of cutting

tools by defining the geometrical features at any
selected point on the relevant cutting edge.

Considerable progress has since been made, resulting

in the publication of International standard
ISO 3002/1, Geometry of the Active Part of Cutting
Tools—Part I: General Terms, Reference Systems,
Tool and Working Angles. This ISO standard
includes the various sets of angles (methods) used to
specify the geometry of the cutting part of
single-point tools in previous national standards or
proposed in research literature and applies them to
the active part of all types of tools including twist
drills and milling cutters. The common terminology
developed, with its associated definitions, is intended
to provide a framework on which appropriate
standards for individual types of tools can be
established.

British Standard 1296: Part 2:1972, Single-point
Cutting Tools—Nomenclature (published in

anticipation of complete international agreement) is
based on principles and terms developed by ISO.
However, the British standard adopts a particular set
of angles referred to as the normal rake method for
specifying the geometry of the active part of

single-point tools as the preferred method in the UK.
This method supersedes the British maximum rake
method used in the previous British standard and
draws on some of the angles included in ISO 3002/I.

In preparing this standard, the committee constantly
endeavoured to adhere to the concepts and
terminology in the corresponding ISO and British
standards, while being primarily concerned with
single-point cutting tools. The committee has
considered the usefulness of the proposed two
systems of planes and associated ‘working’ and ‘tool’
angles, as well as the anticipated third ‘machine
reference’ system for standardizing tool setting angles

and procedures noted in both of the abovementioned
British and 1SO standards.

On the basis of main objectives of geometrical tool
specifications and the common single-point tool

cutting part shape, the proposed ‘tool-in-use’ and
‘tool-in-hand’ systems of planes and associated angles
have been assessed and incorporated in this
Australian standard. However, a third system of
planes and motions called the ‘tool design’ system
and its corresponding ‘design’ angles has been
developed and the geometrical features defined in a
manner comparable to those in the above two
systems. The ‘tool design’ system describes the
geometry of the active part of the tool in the

operating position intended by the tool designer.

The constant ‘design’ angles at any selected point on
the cutting edge approximate the variable, dynamic,
effective or ‘working’ angles of the ‘tool-in-use’
system for many common turning operations. The
‘design’ angles can also uniquely describe the
geometry of the active part of the tool in the vicinity
of the cutting edges.

Furthermore, these angles are constant from point to
point on the relevant straight edges of the common
single-point tools so that these may be used to
describe the cutting part shape to be manufactured by
means of a convenient code or tool ‘signature’.

When the ‘design’ angles are specified according to
the normal rake method, these become of fundamental
importance to the mechanics of cutting of common
turning operations. The angles may also provide some
indication of the cutting performance characteristics.

Thus the combination of the normal rake method and
‘tool design’ system satisfies many desirable practical
requirements often considered as main objectives of
geometrical tool specifications. As such, this
combination has been recommended as the preferred
method/system combination for this Australian
standard.

Further advantages may be obtained by this
combination with respect to the ‘ease of grinding’
objective. For the common straight shank turning tool
set in ‘classical operation position’ with zero setting
angles, the ‘tool design’ and ‘tool-in-hand’ systems
coincide so that the ‘design’ and ‘tool’ angles are
identical and can be directly used on the vice axes for
correctly grinding the tool to the normal rake method.
In a number of other common cases such as
tangential tools (held in roller box tool holders), the

* International Organization for Standardization 1SO/TC29/-/
WG 20.



AS 2217—1979 4

tool setting angles are not zero but the ‘design’
angles can be directly ground by means of a
pre-designed fixture simulating the tool holder.

While the ‘tool design’ and ‘tool-in-hand’ systems
and corresponding angles can often coincide in
practice, this is not always the case for single-point

tools. A geometrical and practical distinction between
these two systems has been considered necessary by
the committee for the purpose of this Australian
standard.

Explanatory notes and examples have been included
in the appendices to assist the user of this standard.
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SECTION 1. GENERAL

SUBSECTION 1.1 TOOL TERMINOLOGY

No Term Definition Fig. ref.
111 single-point cutting tool A tool terminating in a single cutting part. 8.1-8.7
1.1.2 tool bit* Any single-point tool (see also Subsection 2.1) which is intended

to be inserted into a tool holder, roller box, or other holding

device.
1.1.3 shank The part of the tool by which it is held. 8.1
1.1.4 cutting part The functional part of the tool which comprises the chip8.1

producing elements. The cutting edges, face and flank are
elements of the cutting part.

1.15 wedge The portion of the cutting part enclosed between the face and the
flank. It can be associated with either the major or minor cutting
edge.

1.1.6 tip A small piece of cutting material which is permanently attache®l2

by brazing, welding or other suitable process on to a seating
formed at the end of a tool shank.

1.1.7 insertt A solid piece of tool material suitably shaped and prepared for
immediate use as a cutting medium when inserted and
mechanically held in a suitable tool-holder.

1.1.8 indexable insertt A flat, relatively thin insert, with parallel cutting-face and under-
face, shaped to provide several cutting edges for use until dulled,
the insert being intended then to be discarded.

1.1.9 stick (on-end) insertt A relatively long insert of uniform cross-section, shaped to
provide several cutting edges on two parallel end-faces, the
cutting edges being intended to be redressed before the insert is
ultimately discarded.

1.1.10 tool holder A device with a shank designed to hold mechanically a tool big.2
indexable insert or stick insert.

1.1.11 heel The edge formed by the intersection of the flank and the base. 8.1(a)

1.1.12 neck An extension of the shank, having a reduced cross-section ahd(b)

carrying a relatively small cutting part. Tools having a neck are
frequently used for slotting and boring operations.

SUBSECTION 1.2 TOOL DIMENSIONS

121 size (a) Shank of rectangular or square cross-sectiozor a tool 8.1, 8.2
having a shank of rectangular or square cross-section, size
is expressed in millimetres and in the following order:

(i) the height (depth) of the shank;
(i) the width of the shank; and
(iii) the overall length of the tool.

Example:A tool having a height of 32 mm, a width of shank of 20 mm,
and an overall length of 170 mm is expressed as 32 mm x 20 mm x
170 mm.

(b) Shank of round cross-sectionFor a tool having a shank of
round cross-section, size is expressed in millimetres and in
the following order:

(i) diameter of the shank; and
(i) overall length of the tool.

Example: A tool having a shank diameter of 10 mm and an overall
length of 63 mm is expressed as 10 mm x 63 mm.

* A tool bit is normally considered as a single-point tool for the purposes of this standard.

Tt For the purpose of this standard, inserts aoé treated as cutting tools. The reference planes and angles will only be applicable to
inserts when they are positioned in a tool holder.



