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FOREWORD

ISO (the Intefnational Organization for Standardization) is a worlwide federation
of national stgndards institutes (ISO Member Bodies). The work of developing
International $tandards is carried out through I1SO Technical Committees. Every
Member Body|interested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,
governmental 3nd non-governmental, in liaison with 1SO, also take part in the work. .

Draft Internatfonal Standards adopted by the Technical Committees are circulated
to the Member Bodies for approval before their acceptance as International
Standards by the 1SO Council.

international Btandard 1SO 3002/1 (originally 1SO/DIS 3002) was drawn up. by
Technical Conpmittee ISO/TC 29, Small tools. It results from the merging into,one
single documeht of ISO/DIS 3002 and its draft Addendum 1 (now sub-clause 3.3).

ISO/DIS 3002 was circulated to the Member Bodies in June 1973 \and has been
approved by the Member Bodies of the following countries :

Australia India South Africa, Rep. of
Austria Israel Sweden

Belgium Italy Switzerland

Bulgaria Japan Thailand
Czechoslovakia Netherlands Turkey

Egypt, Arab Rep. of New Zealand United Kingdom
France Poland US.A.

Germany Portugal U.S.S.R.

Hungary Romania Yugoslavia

No Member Bady expressed disapproval of the document.

Draft Addendim 1 to 1SO/DIS)\3002 was circulated to the Member Bodies in
April 1975, dand has been <{approved by the Member Bodies of the following

countries :
Australigd ltaly Spain
Austria Japan Switzerland N
Beigium Mexico Turkey
Czechoslpvakia Netherlands United Kingdom
France Poland U.S.A.
Germany Portugal U.S.S.R. &
Hungary Romania Yugoslavia
Israel South Africa, Rep. of

No Member Body expressed disapproval of the document.
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INTERNATIONAL STANDARD

1SO 3002/1-1977 (E)

Geometry of the active part of cutting tools —
Part | : General terms, reference systems, tool and working

angles

SCOPEr%D—H&B—OF—N‘P&WON—%z&WHWm—H%« of the tool by
This lIgternational Standard defines a nomenclature for which it is held.

certain |basic concepts concerning cutting tools; it is appli-
cable tp the geometry of every kind of cutting tool and
emphagizes a known terminology for them which is
intend% to provide a framework on which the nomencla-
ture apd appropriate standards for individual types of
cutting| tool, such as single-point tools, twist drills, milling
cutters|and hand tools, can be established. However, the
standarfls for individual types of cutting tool will not each
require|or use the full range of terms and definitions set
out in|the basic nomenclature established in this Inter-
nationdl Standard.

The degfinitions are grouped into three clauses. After
defining the general terms for surfaces on the workpiece,
certain| elements of the tool, surfaces on the tool, the
cutting| edges and the tool and workpiece motions in
clause 1, this International Standard defines, in clause 2,
referengte systems of planes which are subsequently used
to defihe the various angles which are included in clause 3.
Two rdference systems of planes are necessary : one, the
tool-in-hand system, is used to define the geometry of the
tool sg that it can be manufactured and measured; the
other, [the tool-in-use system, is required to define the
effectivie geometry of the tool when it.is\actually perform-
ing thefcutting operation.

Additignal terms will be given in-an addendum.

1SO 30p2/I11 will give general‘conversion formulae to relate
tool anfl working angles.

1 GEIIERAL TERMS

1.1 SYRFACES-ON THE WORKPIECE

1.1.1 {vork\ surface (figure 1): The surface on the
workpipcé_to be removed by machining.

1.2.3 tool bore (figure 3) : That bore in a tpol by which it
can be located and fixed by a spindle, arbor qr mandrel.

1.2.4 tool axis (figures 3;4.and 5} : An imgginary straight

line with defined geometrical relationships

fo the locating

surfaces used for the_ manufacture and shafpening of the

tool and for holding\the tool in use. Generall

y, the tool axis

is the centreling™of the tool shank or borg; it is usually

parallel or pérpendicular to the locating sur

aces, although

it could be\the centreline of a conical surface as in the case
of a tapef.shank. When not obvious, the togl axis must be

defingd by the designer.

of the tool each comprised of chip producing elements; the
cutting edges (1.4.1), face (1.3.1) and flapk (1.3.2) are
therefore elements of the cutting part.

1.2.5 cutting part (figure 2} : The functionEI part or parts

In the case of a multi-toothed cutter, eagh tooth has a
cutting part.

1.2.6 base (figures 2, 12 and 18) : A flatsurface on the
tool shank, parallel or perpendicular to the|tool reference
plane (2.1.1), useful for locating or orienting the tool in its
manufacture, sharpening and measurement.

Not ail tools have a clearly defined base.
1.2.7 wedge (figures 3 and 7) : The portion of the cutting
part enclosed between the face (1.3.1) pnd the flank

{1.3.2). It can be associated with either the ajor or minor
cutting edge (1.4.1).

1.3 TOOL SURFACES

1.1.2 machined surface (figure 1) : The desired surface
produced by the action of the cutting tool.

1.1.3 transient surface (figure 1) : The part of the surface
which is formed on the workpiece by the cutting edge
(1.4.1) and removed during the following cutting stroke,
during the following revolution of the tool or workpiece, or
by the following cutting edge.

1.2 TOOL ELEMENTS

1.2.1 body (figures 3 to 5) : That part of the tool which
holds the cutting blades or inserts, or on which are formed
the cutting edges (1.4.1).

Each tool surface is provided with a symbol consisting of
the letter A with a suffix indicating the identity of the
surface (for example A, the face). When it is necessary to
distinguish clearly a surface associated with the minor
cutting edge {1.4.1.2) the appropriate symbol bears a prime
{for example A,', the minor flank).

1.3.1 face A, (figures 2, 3, 4, 5 and 7) : The surface or
surfaces .over which the chip flows. When the face is
composed of a number of surfaces inclined to one another,
these are designated first face, second face, etc, starting
from the cutting edge. These surfaces may be called lands
and unless otherwise specified it is assumed that these are
associated with the major cutting edge (1.4.1.1).
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Where it is necessary to distinguish the faces associated with

the major and minor cutting edges (1.4.1.1 and

1.4.1.2), that part of the face which intersects the flank
(1.3.2) to form the major cutting edge is called the major
face and that part of the face which intersects the flank to
form the minor cutting edge is called the minor face, for
example major first face, minor first face, etc.

1.3.2 flank A, (figures 2, 3, 4,5 and 7) : The tool surface
or surfaces over which the surface produced on the

1.4.1.4 working minor cutting edge S,.' : The remainder of
the cutting edge, if any, and where present commences at
the point on the cutting edge where k,, is zero (3.2.1.1)
but extends from this point in a direction away from the
working major cutting edge. It does not produce any of the
transient surface on the workpiece. Some tools may have
more than one working minor cutting edge as, for example,
in the case of a cutting-off tool.

NOTE — A diistinction must be made between the tool major
cutting edge and the working major cutting edge because the points

W°fkp'ec.e pasweﬁemmepef_l_rﬁ_r- € at which K, and K, can be considered to be zero are not, ih general,
surfaces inclined to one another, these are designated first coincident.

flank, second |flank, etc., starting from the cutting edge.
These surface§ may be called lands and unless otherwise
specified it is|assumed that these are associated with the
major cutting ¢dge (1.4.1.1).

Where it is ngcessary to distinguish the flanks associated
with the major and minor cutting edges (1.4.1.1 and
1.4.1.2), that part of the flank which intersects the face to
form the majqr cutting edge is called the major flank and
that part of the flank which intersects the face to form the
minor cutting |edge is called the minor flank, for example
major first flank, minor first flank, etc.

14 CUTTING|EDGES

1.4.1 cutting|edge : That edge of the face which is
intended to pefform cutting.

1.4.1.1 toot major cutting edge S (figures 2,3,4,5 and 7) :
That entire part of the cutting edge which commences
at the point where the tool cutting edge angle «, is zero
(3.1.1.1) and jof which at least a portion is intended 16
produce the trgnsient surface on the workpiece. In the case
of tools havingd a sharp corner {1.4.2) at which the value of
kK, may be considered to pass through zero,.the major
cutting edge ¢ommences at that corner. InSthe case of
tools for which the value of k, does not decrease to zero at
any point on the cutting edge, the entire cutting edge is the
tool major cutting edge as, for example,.in the case of a slab
milling cutter.

The remaindef of the cutting edge, if any, and where
present commgnces at the point on the cutting edge where
K, is zero (3]1.1.1) but“extends from this point in a
direction away| from\the tool major cutting edge. It is not
intended to produce any of the transient surface on the

1.4.1.2 tool ]ninor cutting edge. S’ (figures 2, 3,4 and 5) :

1.4.2 corner (figures 2 to 6) : The relatively, smali|portion
of the cutting edge at the junction of themajor and minor
cutting edges; it may be curved, straight or th¢ actual
intersection of these cutting edges:

1.4.2.1 rounded corner (figure 6): A corner Having a
curved cutting edge.

1.4.2.2 chamfered corner (figure 6) : A corner Having a
straight cutting edge;

1.4.3 selected point on the cutting edge : A point jelected
on any part \of the cutting edge in order to deflne, for
example,the tool or working angles at that point (3). The
selected point may be on the major cutting edge of on the
minor cutting edge. When the selected point is so chosen as
to> be located on the minor cutting edge, the plahes and
angles associated with this point are so designated {2 and 3).

1.4.4 rounded cutting edge: A cutting edge which is
formed by a rounded transition between the face, A, and
the flank, A,.

1.5 DIMENSIONS

The dimensions of the cutting edges are measured in the
conventional manner but additional definitions are required
and are given below.

1.5.1 corner radius r. (figure 6) : The nominal raciius of a
rounded corner measured in the tool reference plane, P,
(2.1.1).

1.5.2 chamfered corner length b, (figure 6) : The Jfominal
length of a chamfered corner measured in the tool raference
plane P, (2.1.1).

workpiece. Son lminor
cutting edge as, for example, in the case of a cutting-off
tool.

1.4.1.3 working major cutting edge S, : That entire part
of the cutting edge which commences at the point where
the working cutting edge angle k,, is zero (3.2.1.1) and of
which at least a portion produces the transient surface on
the workpiece. In the case of tools having a sharp corner
(1.4.2) at which the value of k,, may be considered to pass
through zero, the working major cutting edge commences
at that corner. In the case of tools for which the value of
K. does not decrease to zero at any point on the cutting
edge, the entire cutting edge is the working major cutting
edge as, for example, in the case of a slab milling cutter.

2

1.5.3 land width b, and b, (figure 7) : The width of a
land on the major face is designated by b, and the width of
a land on the minor face is designated by by'.

The width of a land on the major flank is designated by b,
and the width of a land on the minor flank is designated
by b,

The identification number of the land together with the

suffix used to identify the plane of measurement may be
added if necessary, for example, byn2, ban1, banz -

1.5.4 rounded cutting edge radius 7, : The nominal radius
of a rounded cutting edge measured in the cutting edge
normal plane, P, (2.1.5).
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FIGURE 1 — Surfaces on the workpiece
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FIGURE 2a — Cutting edges and surfaces on the cutting part of a turning tool
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FIGURE 2b — Hlustration of various terms relating to the tool and workpiece
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FIGURE 3 — Cutting edges and surfaces on the cutting part of a shell end mill
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FIGURE 4 — Cutting edges and surfaces on the cutting part of a single angle cutter with parallel shank
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FIGURE 5 — Cutting edges andsurfaces on the cutting part of a twist drill
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FIGURE 6 — Corners viewed in the tool reference plane P, (2.1.1)
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FIGURE 7 — Wedge with lands

1.6 TOOL A

All motions

ND WORKPIECE MOTIONS

directions of motions and speeds are defined

relative to trI workpiece.

1.6.1 prim
machine too
the tool an

y motion : The main motion provided by a
or manually, to cause relative motion between
d workpiece so that the face of the tool

approaches the workpiece material. In a lathe, this motion

is provided
drilling and

by the rotary motion of the workpiece;-in
milling machines, it is provided by the rotary

motion of the tool; in a planing machine it is provided by

the longitud

nal motion of the table.

Usually, th
power requi

1.6.1.1 dir
The directiq
selected poin

1.6.1.2 cuttng

instantaneou
selected poin

primary motion absorbs mosthof the total
d to perform a machining dperation.

tion of primary motion/ (figures 8 to 11):
n of instantaneous ‘\primary motion of the
t on the cutting edge-relative to the workpiece.

speed v (figures 8 to 11): The
velocity™of the primary motion of the
t on the-cutting edge relative to the workpiece.

the tool or

jece by a machine tocol or manually

1.6.2 feed Eotion ¢ A motion which may be provided to
I

which, when added to the primary motion, leads to a
repeated or continuous chip removal and the creation of a
machined surface with the desired geometric characteristics.
This motion may proceed by steps or continuously; in
either case it usuaily absorbs a small proportion of the total
power required to perform a machining operation.

In certain machining operations, for example screw tapping
and broaching, a feed motion as defined above is not
required, the creation of the desired machined surface being
achieved by the provision of an array of cutting edges
which are arranged to approach the workpiece in an
ordered manner. In such cases, the feed motion is defined
as the motion which an imaginary single cutting edge would

6

/|

have to be givén by the machine tool to producq the same
result as, the-'array of cutting edges with which the tool is
actually_provided.

1.6.2:1 direction of feed motion (figures 8 to [11) : The
direction of instantaneous feed motion of the selected
point on the cutting edge relative to the workpiecg. ’

1.6.2.2 feed speed v; (figures 8 to 11) : The instintaneous
velocity of the feed motion of the selected poipt on the
cutting edge relative to the workpiece,

When the feed is intermittent, for example in thg case of a
planing operation, the feed speed is not defined.

1.6.3 resultant cutting motion: The motion| resulting
from simultaneous primary motion and feed motign.

1.6.3.1 resultant cutting direction (figures 8, 9land 11) :
The direction of the instantaneous resultant cuttivlg motion
of the selected point on the cutting edge relative to the
workpiece.

1.6.3.2 resultant cutting speed v, (figures 8, 9fand 11) :
The instantaneous velocity of the resultant cutting

motion-of-the-selected pr\inf on-the nnfh’ng ndgn delative to

the workpiece.

1.6.4 feed motion angle ¢ (figures 8 to 11) : The angle
between the directions of simuitaneous feed motion and
primary motion. It is therefore measured in the working
plane Ps, (2.2.2).

In certain machining operations such as in planing, shaping
and broaching this angle cannot be defined.

1.6.5 resultant cutting speed angle i (figures 8,9 and 11) :
The angle between the direction of primary motion and the
resultant cutting direction. It is therefore measured in the
working plane Py, (2.2.2}).
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Resultant cutting direction Direction of primary motion

Direction of feaqy motio
n

Selected point on the cutting edge

FIGURE 8 — Tool and workpiece motions — Turning tool
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Resultant cutting direction

Direction of feed motion
i}

Selected point on the cutting edge _/

Selected point on the cutting edge

Direction of.feed-motion I

Resultant cutting direction

FIGURE 9 — Tool and workpiece motions — Slab milling cutter
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Directionof prifnary motion =
direction of feed motion

Direction of feed motion

e

Direction of primary motion

. : Direction of feed motion

FIGURE 10 — Tool and workpiece motions considered at three selected points on the cutting edge —
Single angle cutter with parallel shank

Diregtion of primary motion X //// H
)

. o (N

Resultant cutting direction
\

\ Pre ' \_ Selected point on the cutting edge
Direction of feed motion

|

i

FIGURE 11 — Tool and workpiece motions — Twist drill
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2 REFERENCE SYSTEMS

Reference systems of planes are necessary for defining and
specifying the angles of a cutting tool. One system (the
tool-in-hand system) is needed for defining the geometry of
the tool for its manufacture and measurement. A second
system (the tool-in-use system) is needed for specifying the
geometry of the cutting tool when it is performing a cutting
operation.

NOTE — A third reference system of planes {called the machine

The plane must be chosen and defined for each individual
type of cutting tool so that it meets the conditions
prescribed above and is generally oriented perpendicular to
the assumed direction of primary motion.

For ordinary lathe, planer and shaper tools it is a plane
parallel to the base of the tool. For a vertical shank or
tangential tool or for a horizontal shank planer tool it is a
plane perpendicular to the tool axis. For a side and face
milling cutter, for drills and screwing taps it is a plane
containing the tool axis.

reference syste S lequiled todefimetheorientationof—= uutt;lly
tool with respeft to the machine tool. This third reference system is
defined in I1SO B002/il.

The planes uged in the first system are termed tool-in-hand
planes, their [titles, with two exceptions (2.1.2 and 2.1.5)
each include| the word ‘‘tool”. The planes used in the
second systefn are termed tool-in-use planes; their titles,
with one excdption (2.2.5), all include the work “working”.

Since angles

to point alon
locate the ref
be abie to de
defined, with
edge. The tit

nd other geometric features vary from point
) the cutting edge of a tool, it is necessary to
brence system at whatever point one desires to
ine the tool geometry. Each plane is therefore
respect to a selected point on the cutting
e of the plane may include an indication of

whether the gelected point is located on the major or minor

cutting edge
cutting edge,

for example, at a selected point on the major
there is the tool cutting edge plane (2.1.4) and

at a selectel point on the minor cutting edge, the

corresponding
plane.

plane is termed the tool minor cutting edge

Each plane is;l provided with a symbol consisting of P with a

suffix indica
tool cutting e

ing the plane’s identity (for example P{ the
Hge plane).

For the planes defined below the selected point on the

cutting edge
cutting edge.

When it is nd
through a se
appropriate s
minor cutting

is considered to be located™on the major

cessary to distinguish~clearly a plane passing
ected point on the'minor cutting edge, the
ymbol bears a prime-{for example Ps', the tool
edge plane).

When the cutting edge, /face or flank is curved, the tangents

or tangential
used in the re

The symbol |

planes throlgh the selected point should be
Ferencesystems of planes.

sedfor a plane in the tool-in-use system bears

2.1.2 assumed working plane P; (figures 12 to| 17): A
plane through the selected point on the’ cutting pdge and
perpendicular to the tool reference plane P, and so chosen
as to be either parallel or perpendicular’to a plane gr an axis
of the tool convenient for locating.or orienting the tool for
its manufacture, sharpening and measurement.

The plane must be chosen_and defined for each ipdividual
type of cutting tool‘so that it meets the copnditions
prescribed above and‘is generally oriented parallpl to the
assumed direction of feed motion.

For ordinary lathe tools and planer tools it if a plane
perpendicular to the tool axis. For driils, broachgs, facing
tools, parting-off and cutting-off lathe tools it i$ a plane
parallel> to the tool axis. For milling cutters it i§ a plane
perpendicular to the tool axis.

2.1.3 tool back plane P, (figures 12 to 17):|A plane
through the selected point on the cutting gdge and
perpendicular both to the tool reference plane P, and to the
assumed working plane P;.

2.1.4 tool cutting edge plane P, (figures 12 td 17): A
plane tangential to the cutting edge at the selected point
and perpendicular to the tool reference plane P,.

2.1.5 cutting edge normal plane P, (figures 12 t¢ 17): A
plane perpendicular to the cutting edge at the|selected
point on the cutting edge.

2.1.6 tool orthogonal plane P, (figures 12’to 17) 1 A plane
through the selected point on the cutting edge and

the additiona
working cutt

suffix e, for ““effective” (for example P, the
ing edge plane) to distinguish it from the

corresponding tool-in-hand plane (for example P, the tool
cutting edge plane).

2.1 TOOL-IN-HAND SYSTEM (figure 12)

2.1.1 tool reference plane P, (figures 12 to 17) : A plane
through the selected point on the cutting edge, so chosen as
to be either parallel or perpendicular to a plane or axis of
the tool convenient for locating or orienting the tool for its
manufacture, sharpening and measurement.

10

perpendicular both to the tool reference plane P, and to the
tool cutting edge plane P,.

2.1.7 tool face orthogonal plane P (figure 13) : A plane
through the selected point on the cutting edge and
perpendicular both to the face A, and to the too! reference
plane P,.

2.1.8 tool flank orthogonal plane P,, (figure 13) : A plane
through the selected point on the cutting edge and
perpendicular both to the flank A, and to the tool
reference plane P,.
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FIGURE 13 — Planes in the tool-in-hand system — Turning tool
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FIGURE 14 — Planes in the tool-in-hand system — Tangential turning tool
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FIGURE 15 — Planes in the tool-in-hand system — Slab milling cutter
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FIGURE 16 — Planes in the tool-in-hand system — Convex milling cutter
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FIGURE 17 — Planes in the tool-in-hand system — Twist drill

16



https://standardsiso.com/api/?name=9f83239eb44b2ed4d4d1440b10eb0f49

2.2 TOOL-IN-USE SYSTEM

2.2.1 working reference plane P, (figures 18 to 23} : A
plane through the selected point on the cutting edge and
perpendicular to the resultant cutting direction.

2.2.2 working plane P¢, (figures 18 to 23): A plane
through the selected point on the cutting edge and
containing both the direction of primary motion and the
direction of feed motion. This plane is thus perpendicular

to the v r\rl{ing reference plann P

ISO 3002/1-1977 (E)

2.2.4 working cutting edge plane P, (figures 18 to 23) : A
plane tangential to the cutting edge at the selected point
and perpendicular to the working reference plane P,.. This
plane thus contains the resultant cutting direction.

2.2.5 cutting edge normal plane P, (figures 18 to 23) :
The cutting edge normal plane in the tool-in-use system is
identical with the cutting edge normal plane defined in the
tool-in-hand system, P,,.

Pp_=PpP

Te~

2.2.3 working back plane P, (figures 18 to 23) : A plane
throughl the selected point on the cutting edge and
perpendicular both to the working reference plane P, and
to the working plane Ps,.

ne 11

2.2.6 working orthogonal plane P, (figurds 18 to 23) : A
plane through the selected point on\the cutting edge and
perpendicular both to the working\referencg plane P,, and
to the working cutting edge plane Pg,.

17
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FIGURE 19 — Planes in the tool-in-use system — Turning tool
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FIGURE 22 — Planes in the tool-in-use system — Convex milling cutter
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3 TOOL AND WORKING ANGLES

The angles are necessary for the determination of the
geometrical position of the tool cutting edge, the face and
the flank.

One set of angles is needed for defining the angles of the
tool as an entity in itself, that is, for the tool-in-hand; these
angles are designated tool angles and, with one exception
{3.1.3.1), have the prefix ‘“tool” in their titles. These angles
are necessary for manufacturing, sharpening and measuring

3.1 TOOL ANGLES
The tool angles are defined with the aid of the tool-in-hand
reference system of planes (2.1).

3.1.1 Orientation of cutting edge

3.1.1.1 tool cutting edge angle x, (figures 24, 26, 27 and
28) : The angle between the tool cutting edge plane P and
the assumed working plane P¢ measured in the tool

the tool.

A second set|of angles is needed for defining the angles
which affect the action of the tool in the cutting process,
that is for the tool-in-use; these angles are designated
working angles and, with one exception (3.2.3.1), have the
prefix “working” in their title.

Since tool anfl working angles vary from point to point
along the cutling edge, the definitions of the angles given
below refer alyays to the angles at the selected point.

When the cutting edge, face or flank is curved the tangents
or tangential planes through the selected point are used in
the reference systems of planes used to define the angles.

Each angle is [specified, where appropriate, with reference
to a particular|cutting edge on the tool, depending upon the
location of th¢ selected point on the cutting edge. The title
of the angle |may include an indication of whether the
selected pointlis iocated on the major or minor cutting edge
(for example, jat a selected point on the major cutting edge,
there is the tool normal rake and at a selected point on the
minor cutting|edge the corresponding angle is termed the
tool minor cutting edge normal rake).

Each angle is provided with a symbol consisting.of a Greek
letter with a spffix, the suffix indicating the plane in which
the angle is measured (for example 7y, the/tool normal
rake).

For the angles defined below the ‘sejected point on the
cutting edge [is considered to_ be)located on the major
cutting edge. [When it is necéssary to distinguish clearly
angles defined|with respect.tofa selected point on the minor
cutting edge, |the approprite symbols bear a prime (for
example 'yn', the tool minor cutting edge normal rake).

The symbol used”for a working angle bears the additional
suffix e for T’effective" (for example v,e, the working

rererence plane py.

3.1.1.2 tool approach angle; tool lead angle fUSA/ Y,
(figures 24, 26, 27 and 28) : The angle between the tool
cutting edge plane P and the tool back plane P, measured
in the tool reference plane P,.

Y, is defined only for the major cutting edge. Thuf at any
selected point on the major.cutting edge the sum of ¥, and
K, is always 90°.

3.1.1.3 tool cutting edge inclination A, (figures 24|27 and
28) : The angle‘between the cutting edge and lhe tool
reference plane P, measured in the tool cutting edge plane
P,.

3.1.1.4~ ool included angle ¢, (figures 24, 26, 27 aphd 28) :
Theangle between the tool cutting edge plane P, jand the
teol minor cutting edge plane Ps' measured in tEe tool
reference plane P,.

Thus, k, + ¢, +k,' = 180°
3.1.2 OQOrientation of face

3.1.2.1 tool normal rake vy, (figures 24, 27 and 2B) : The
angle between the face A, and the tool reference plane P,
measured in the cutting edge normal plane P,,.

3.1.2.2 tool side rake 7v; (figures 24, 27 and 28) : The
angle between the face A, and the tool reference plane P,
measured in the assumed working plane Ps.

3.1.2.3 tool back rake v, {figures 24, 27 and 28} : The
angle between the face A, and the tool reference plane P,
measured in the tool back plane P,.

normal rake) to distinguish it from the corresponding tool
angle (for example v,, the tool normal rake).

When the face or flank is composed of a number of surfaces
inclined to one another, these surfaces are numbered
consecutively starting from the cutting edge. The number
of the land is used as an additional suffix to the appropriate
symbols to associate the rake or clearance angle with its
particular land (for example Yn1; Yn2: Tn1: Ynz i ®n1i
Qa2 Qa2 i Cnze )

When the face or flank has only one surface the suffixes 1,
2, etc, are not used.

The sign conventions of the various angles are given in 3.3.

24

3.1.2.4 tool orthogonal rake 7y, (figures 24, 27 and 28) :
The angle between the face A, and the tool reference plane
P, measured in the tool orthogonal plane P,.

3.1.2.,5 tool geometrical rake 7y (figure 25} : The angle
between the face A, and the tool reference plane P,
measured in the tool face orthogonal plane Pg. It is the
maximum angle between the face A, and the tool reference
plane P,.

3.1.2.6 tool face orthogonal plane orientation angle &,
(figure 25} : The angle between the assumed working plane
P¢ and the tool face orthogonal plane Py measured in the
tool reference plane P,.
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3.1.3 Wedge angles

3.1.3.1 normal wedge angle 3, (figures 24, 27 and 28) :
The included angle between the face A, and the flank A,
measured in the cutting edge normal plane P,,.

3.1.3.2 tool side wedge angle ; (figures 24, 27 and 28) :
The angle between the face A, and the flank A, measured
in the assumed working plane P;.

3.133 :
The angle between the face A, and the flank A, measured
in the tdol back plane Pp,.

3.1.3.4 |tool orthogonal wedge angle 3, (figures 24, 27 and
28) : The angle between the face A, and the flank A,
measurefl in the tool orthogonal plane P,,.

3.1.4 (Qrientation of flank

3.1.4.1 |tool normal clearance «,, (figures 24, 27 and 28) :
The angle between the flank A, and the tool cutting edge
plane P;|measured in the cutting edge normal plane P,,.

3.1.4.2 |tool side clearance oy (figures 24, 27 and 28) : The
angle befween the flank A, and the tool cutting edge plane
P, measyred in the assumed working plane P;.

3.1.4.3 [tool back clearance «,, (figures 24, 27 and 28):
The angle between the flank A, and the tool cutting edge
plane P jmeasured in the tool back plane P,.

1SO 3002/1-1977 (E)

3.1.4.4 tool orthogonal cleerance o, (figures 24, 27 and
28) : The angle between the flank A, and the tool cutting
edge plane P, measured in the tool orthogonal plane P,,.

3.1.45 tool base clearance oy, (figure 25): The angie
between the flank A, and the tool cutting edge piane P
measured in the tool flank orthogonal plane Py,.

6—too : pe—orientgtion angle 6,
{figure 25) : The angle between the assumed orking plane
P and the tool flank orthogonal planePy. mpasured in the
tool reference plane P,.

3.1.5 Relationship between-the too! angles

The sum of the tool clearance, tool wedge fangle and the
tool rake measured in-any one of the following tool-in-hand
planes —cutting edge.'normal plane, tool bagk plane, tool
orthogonal plane~or assumed working plane— is equal to
90°.
an + B+, = 90°
apBB, + v, =90°
@, + B, + v, =90°
[+ 73 +ﬁf +’7f =90°

In practice, the tool rake, tool clearance anfl tool cutting
edge inclination are usually acute angles.

25
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3.2 WORKING ANGLES

The wWorking angles are defined with the .aid> of the
tool-infuse reference system of planes {2.2).

3.2.1 |Orientation of cutting edge

3.2.1.1 working cutting edge angle k7, (figures 30, 31 and
32) : The angle between the working cutting edge plane P,
and the working plane Pg -measured in the working
refererjce plane P,,.

3.2.1.3 working approach angle; working lead angle /USA/
V.e (figures 30,~301 and 32): The angle between the
workirlg cutting‘edge plane P, and the working back plane
P, mdasuredin the working reference plane P.e.

V.o is defined only for the major cutting edge. Thus at any

FIGURE 29 — Tool normal rake and tool normal clearance angles on a wedge

3.2.2.2 working side rake ¢, (figures 30, 31 and 32) : The
angle between the face A, and the working|reference plane
P,. measured in the working plane P;,.

3.2.2.3 working back rake v, (figures 3, 31 and 32) :
The angle between the face A, and the wd rking reference
plane P, measured in the working back plane P .

3.2.24 working orthogonal rake v.. (figures 30, 31
and 32) : The angle between the face A, ahd the working
reference plane P,, measured in the working orthogonal
plane Pg,.

NOTE - The geometrical rake is not defined |n the tool-in-use
system.

3.2.3 Wedge angles

selected point on the major cUtting edge the sum of ¥,g
and K, is always 90°.

3.2.1.3 working cutting edge inclination A, (figures 30,
31 and 32) : The angle between the working cutting edge
and the working reference plane P,, measured in the
working cutting edge plane Pg,.

3.2.2 Orientation of face

3.2.2.1 working normal rake v, . (figures 30, 31 and 32) :
The angle between the face A, and the working reference
plane P,. measured in the cutting edge normal plane P ..

NOTE — P =P,

3.2.3.1 normal wedge angle 3, {figures 30, 31 and 32) :
The normal wedge angle in the tool-in-use system is
identical with the normal wedge angle defined in the
tool-in-hand system.

Bne =0,

3.23.2 working side wedge angle ;. (figures 30, 31
and 32) : The angle between the face A, and the flank A,
measured in the working plane Py,.

3.2.3.3 working back wedge angle f,. {figures 30, 31
and 32) : The angle between the face A, and the flank Ay
measured in the working back plane P.

31
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3.2.3.4 working orthogonal wedge angle . (figures 30,
31 and 32) : The angle between the face A, and the flank
A, measured in the working orthogonal plane P..

3.2.4 Orientation of flank

3.2.4.1 working normal clearance o, (figures 30, 31
and 32) : The angle between the flank A, and the working
cutting edge plane P,, measured in the cutting edge normal
plane P,,,.

3.2.4.4 working orthogonal clearance o, . (figures 30, 31
and 32} : The angle between the flank A, and the working
cutting edge plane Py, measured in the working orthogonal
plane Pg,.

NOTE — The base clearance is not defined in the tool-in-use system.

3.2.5 Relationship between the working angles

The sum of the working clearance, working wedge angle

NOTE —Phe=H,

3.24.2 working side clearance o, (figures 30, 31
and 32) : Thelangle between the flank A, and the working
cutting edge pJane P,, measured in the working plane Ps,.

3.243 work|ng back clearance «,, (figures 30, 31
and 32) : The|angle between the flank A, and the working
cutting edge [plane P,, measured in the working back
plane Pyq.

nd working rake measured in any one of the following
tool-in-use planes — cutting edge normal plane, t/orking
back plane, working orthogonal plane or working plane — is
equal to 90°.
Une + ﬁne + Yne = 900
Qpe + Bpe + Yoe = 900
Qo + oo t Yoe = 90°
Ore +Bte T V0 = 90°

In practice the working rake, working clearanice and
working cutting edgefinclination are usually acute arjgies.

»
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3.3 SIGN CONVENTIONS FOR ANGLES

The sign convention for tool cutting edge orientation angles
is defined with respect to planes and directions of motion
defined at a selected point on the cutting edge located at a
corner which is assumed to be sharp.

When a tool has more than one corner (for example, a
cutting off tool, certain broaches, slot milling cutters or
slotting tools used in shaping or planing) the angles of the
cutting edges and their sign must be defined in relation to

3.3.1.2 The tool approach angle {/, (see 3.1.1.2) is always
acute and its sign is determined from the relationship
K, + ¥, =90°.

3.3.1.3 The tool cutting edge inclination A, (see 3.1.1.3) is
always acute. The angle is positive if the cutting edge, when
viewed in a direction away from the selected point at the
tool corner being considered, lies on the opposite side of
the tool reference plane P, from the assumed direction of

the particular ;

When a cutti

piece is seen to|be clockwise.

In the case of| a Vee-shaped threading tool, the point of
intersection of [the projection of the straight portions of the
cutting edge can be regarded as the selected point at a sharp
corner and thd orientations of the straight portions of the
cutting edge defined with respect to that point.

The sign convention for angles which define the orientation
of the face and flanks is defined with respect to planes and
directions of mption at a selected point on the cutting edge,
located at any [point where the face and flank orientation is
required to be 4pecified.

3.3.1 Tool angle convention

3.3.1.1 The tpol cutting edge angle «, (see 3.1.1.1) is
always positivd. The appropriate angle of the two possible
angles defined [by the intersecting planes is thetone which
is measured frgm the portion of P; containing-the assumed
direction of fded motion towards that-part of the major
cutting edge ayvay from the tool corner/being considered
or away from fthe reference end -of ‘the’ major cutting edge
in the case of afslab milling cutter(see 3.3).

The tool minod cutting edge anglé k,’ {see 3.1.1.1) is usual-
ly acute and ifs sign is determined from the relationship
kK, + € + &,'| = 180°% where €, is always positive and
measured withip the boundaries of the cutting part.

primary. motion
} ¥

3.3.1.4 Tool rake angles vn, ¢, Yp. Yo. ¥g-{see (3.1.2.1
to 3.1.2.5) are always acute. The angle is\positive if, when
looking across the face from the seleCted point and along
the line of intersection of the face and the plane of
measurement, the viewed line é6f<intersection lies|on the
opposite side of the tool réference plane P, frpm the
assumed direction of primary-motion.

3.3.1.5 Tool cleafance angles «,, & 05, &5, @
(see 3.1.4.1 to 3:-1n4.5) are always acute. The angle|is posi-
tive if, when.looking across the flank from the gelected
point and along the line of intersection of the flank pnd the
plane of measurement, the viewed line of intersectFon lies
on the\Opposite side of the tool cutting edge plane P, from
the assumed direction of feed motion.

Tool minor cutting edge clearance angles a,,’, &', 4", &,
o’ {see beginning of clause 3) are always acute. The angle
is positive if, when looking across the minor flank ffom the
selected point and along the line of intersection|of the
minor flank and the plane of measurement, the viewed line
of intersection lies on the same side of the tool minor
cutting edge plane Ps' as the line of intersection of ‘the face
and the plane of measurement.

3.3.2 Working angle convention

The same physical bases and directions of measurement
which define the sign convention for tool angles must be
maintained to define the convention for working angles, in
conjunction with the tool-in-use reference system of planes
and the directions of primary and feed motions.
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4 SUMMARY OF ANGLES

4.1 Tool and workpiece motions

ISO 3002/1-1977 (E)

Definition
Angle
M
Angle between . casured No,
in plane
Feed motion angle ¢ direction of feed motion direction of primary motion Pse 1.6.4
Resultamtcottimgspeed-angte - directiomofprimmary mrotion resuttartouttingdirection TTe 165
4.2 Qrientation of cutting edge
Angle Definition
M
Tool angle Working angle Angle between X easured No.
. in ptane
Toollcutting edge angle K, P P¢ P, 3.1.1.1
Working cutting edge angle k¢ Pse Pse Pre 3.2.11
Tool|approach angle
{tool|lead angle) ¢, Ps Po Pr 3.1.1.2
Working approach angle Vo
P 2.1,
{working lead angle) Pse Poe re 321.2
Tool|cutting edge
incligation Ag S Pr Ps 3113
Working cutting edge
P 2.9,
inclination Age Se Pre se 3213
- T
Toollincluded angle ¢, Ps Py P, 3.1.14
4.3 Qrientation of face
Angle Definition
M d
Tool angle Working angle Angie between . easure No.
in plane
Tool|normal rake™y, Ay P, Pn 3.1.21
Working normal rake ype Ay Pre Pre=Pp, 3.2.2.1
Tool|siderake ¥¢ Ay P, Ps 3.1.2.2
Working side rake e A, Pre Pse 3.22.2
Tool back rake vp Ay P, Py 3.1.23
Working back rake ype Ay Pre Poe 3.223
Tool orthogonal rake o Ay P, Po 3.1.24
Working orthogonal rake vqe Ay Pre Poe 3.224
Tool geometrical rake vy Ay P, Pg 3.1.2.5
qul fac.e orthogonal plane P Pg P, 3.1.2.6
orientation angle &,

37
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