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Foreword

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

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

The main task of technical committees is to prepare International Standards. Draft Internationpl Standards
adopfed by the technical committees are circulated to the member bodies for voting. Publigation as an
Intermational Standard requires approval by at least 75 % of the member bodies casting a'vote.

Attention is drawn to the possibility that some of the elements of this document may be the sublect of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights:

ISO 13444 was prepared by Technical Committee ISO/TC 10, Technical produét documentation, Subcommittee
SC 6} Mechanical engineering documentation.
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Introduction

This International Standard covers knurling on workpieces with standardized diametral pitches. It does not deal
with the knurling tools; these are outside the scope of ISO/TC 10.

This International Standard includes dimensional relations for straight and diamond knurling on cylindrical surfaces
having teeth of uniform pitch parallel to the axis of the cylinder or at a helix angle of 30° with the axis of work.

The knurling is made by displacement of the material on the surface of a workpiece when rotated under
pressure against a knurling tool.

The recommgndations given are appllcaB € 10r general purposes. T Iiey are intended to improve the uni ormlﬂy and

appearance ¢f knurling, reduce the production of defective work, as well as decrease the number of toolsegliired.

In Annex A, an alternative method of dimensioning and indication of knurling is presented. This method|uses
a module forlthe calculation of the knurling. Note that this method requires different knurling to0ls than those
used in the method presented in the main body of this International Standard.
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Technical product documentation (TPD) — Dimensioning and

ind

ication of knurling

1 Scope

This International Standard specifies a series of knurling dimensions intended for general use in mechanical
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For the purposes of this International Standard, the following terms and definitions apply.
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129-1:2004, Technical drawings — Indication of dimensions_and tolerances — Part 1: Gener

ormative references

ollowing referenced documents are indispensable for the application of this documen
nces, only the edition cited applies. For undated references, the latest edition of the referenc
ding any amendments) applies.

28-34:2001, Technical drawings — General principles of presentation — Part 34: Views o
eering drawings

[erms and definitions

ing tool

r die used to produce a raised surface on a workpiece by a cutting or rolling process

ing

Fned raised surface on-a workpiece produced by a knurl

distance-bgtween two teeth measured on the outer diameter of the knurling.

'ypes of knurling

angle to 90°

t. For dated
ed document

n mechanical

al principles

Two types of knurling are standardized:

— a straight knurling type A (see Figure 1);

— adiamond knurling type B (see Figure 2).

Other types are possible, but they need special tools (see Annex A).
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Figure 1 — Knurling type A
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Figure 2 — Knurling type B

5 Shape |of the knurling

The shape of the knurling when’sectioned perpendicular to the knurl teeth describes the knurling parameters
(see Figure 3).

The profile of the groove’'used on the knurling shall be specified by a cross-section perpendicular to the gfoove
(see Figure A.3).
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ameter before knurling
ameter of the finished knurling
itch

rofile angle, in degrees

Figure 3 — Shape and dimensions of the(knurling

falues

Profile angle

The profile angle shall be 90° (see Figure 3).

6.2

Diametral pitch, p

The pitch, p, shall be chosen from the fellowing list to avoid an unnecessary multiplicity of tools.

6.3

The

0,4 mm 0,5 mm 0,6 mm 0,8 mm 1,0 mm 1,2 mm 1,6 mm

Diameters of the knurling

hominal dianteter indicated in the drawing shall be the outside diameter d¢ of the finished

diameter d beferelthe knurling is smaller.

The diameters d and d1 can be calculated using the following formulae:

Knurlingtype A: d=d1-05p orviceversadi=d+0,5p
Knurling type B: d=d1-0,67p di1=d+0,67p

6.4 Chamfer, ¢

The dimensional value for the chamfer, ¢, shall be chosen according to the equation:

C

=p, ifb>6 mm

where

p is the diametral pitch;

b is the width.
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If b is smaller than 6 mm, ¢ shall be specified, and shall be smaller than p.

A radius may be chosen instead of a chamfer.

6.5 Knurling data

Recommend

ations for preferred data and relations between diameter d4, diametral pitch p and the width of the

knurled feature b are given in Table 1.

Table 1 — Knurling data relation

Dimensions-in-millimetres

Outsife diameter
Diametral pitch p for width »
dq
Up to and
above 2to4 4108 8to 16 16 to 32 > 32
including
— a3 0,4 0,4 0,5 — —
a3 6 0,4 0,5 0,6 0,6 0,6
6 @10 0,5 0,6 0,6 0,8 0,8
210 20 0,6 0,6 0,8 1 1
320 30 0,6 0,8 0,8 1 1
30 60 0,8 0,8 1 1,2 1,2
60 @100 0,8 1 1,2 1,2 1,6
2100 — — 1 1,6 1,6 1,6
7 Designation
The designation of knurling is dependent on the diameter and the width of the feature to be knurled.
The designation of knurling itself on the drawing shall consist of:

— a referemce to this International Standard;

— the lette
— the pitch

For a feature]
a straight kn

1ISO 1344

[ for the type of knurlifig (A or B);
of the knurling:

with d1 =430 mm and 5 = 12 mm, the pitch p is 0,8 mm according to Table 1. The designatipn for
irling is;

14-2A'p0,8

8 Presentation on drawings

The knurling

shall be presented in accordance with ISO 128-34 and dimensioned in accordance with ISO 129-1.

Figure 4 shows an example of a diamond knurling type B; the pitch was chosen from Table 1.
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https://standardsiso.com/api/?name=94703a58d3298a3a60031d3b955f3f71

1ISO 13444:2012(E)

ISO 13444 - B p0,8

i

830
|
|
|
|
|
i

60

e

0,8

12

Figure 4 — Presentation and dimensioning of the knurling (example)
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Annex A
(informative)

Alternative method of dimensioning and indication of knurling by
using a module

A.1  General
This annex specifies an alternative, modular, method for the dimensioning and indication of knurlingfor ggneral
use in mechanical engineering.

A.2 Types of knurling

There are twp types of knurling defined as follows:
a) straight knurling type A (see Figure A.1);

b) diamond knurling type B (see Figure A.2).

Figure A.1 — Straight knurling type A

Figure A.2 — Diamond knurling type B

A.3 Shape and dimensions

A.3.1  Shape

The profile of the groove used on the knurling shall be specified by a cross-section perpendicular to the groove
(see Figure A.3).
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Key

m  mjodule of knurling

d dlameter before knurling

dq1 d|ameter of the finished knurling
d|splacement of material

p pltch

r  radius

Figure A.3 — Shape and dimensions ©f knurling

A.3.2 Dimensions

A.3.2.1 Diameter of the knurling

The diameter before knurling, d, of the considered wérk piece shall be calculated using the following equations.

a) Knurling type A:

d=nm

wher:

11

d is the diameter before knurling type A;
j is the number ofteeth;
i is the modulle!

b) Knurling typ€ B:

S

= nm¥eos 30°

M

where
d is the diameter before knurling type B;
n is the number of teeth;

m is the module.

A.3.2.2 Module m and pitch p

The dimensions of knurling are given in Table A.1.
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