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Foreword 

IS0 (the International Organization for Standardization) is a worldwide fed- 
eration of national standards bodies (IS0 member bodies). The work of 
preparing International Standards is normally carried out through 
IS0 technical committees. Each member body interested in a subject for 
which a technical committee has been established has the right to be rep- 
resented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. 
IS0 collaborates closely with the International Electrotechnical Commis- 
sion (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are cir- 
culated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 9409-Z was prepared by Technical Committee 
lSO/TC 184, IndustriaI automation systems and integration, Subcommittee 
SC 2, Robots for manufacturing environment. 

IS0 9409 consists of the following parts, under the general title Manipulat- 
ing industrial robots - Mechanical interfaces: 

- Part 1: Plates (form A) 

- Part 2: Shafts (form A) 

Annex A of this part of IS0 9409 is for information only. 

0 IS0 1996 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced 
or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm, without permission in writing from the publisher. 
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0 IS0 IS0 9409-2: 1996(E) 

Introduction 

This part of IS0 9409 is one of a series of standards dealing with the re- 
quirements of manipulating industrial robots. Other documents cover such 
topics as terminology, general characteristics, coordinate systems, perform- 
ance criteria and related test methods, safety, robot programming lan- 
guages, and robot companion standard to MMS. It is noted that these stan- 
dards are interrelated and also related to other International Standards. 

Manipulating industrial robots are steadily growing in importance in industrial 
automation. Depending on the type of application, they may require remov- 
able end effecters such as grippers or tools which are attached to the 
mechanical interface. 
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INTERNATIONAL STANDARD o IS0 IS0 9409=2:1996(E) 

Manipulating industrial robots - Mechanical interfaces - 

Part 2: 
Shafts (form A) 

1 Scope 

This part of IS0 9409 defines the main dimensions, 
designation and marking for shaft mechanical inter- 
faces with cylindrical projections (form A). It is in- 
tended to ensure the exchangeability and to keep the 
orientation of hand-mounted end effecters. 

This part of IS0 9409 does not contain any correlation 
of load-carrying ranges. 

The mechanical interfaces specified in this part of 
IS0 9409 will also find application in simple handling 
systems which are not covered by the definition of 
manipulating industrial robots, such as pick-and-place 
or master-slave units. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this part of IS0 9409. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of IS0 9409 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of IEC and IS0 
maintain registers of currently valid International 
Standards. 

IS0 286-l :I 988, IS0 system of limits and fits - 
Part 7: Bases of tolerances, deviations and fits. 

IS0 286-2: 1988, IS0 system of limits and fits - 
Part 2: Tables of standard tolerance grades and limit 
deviations for holes and shafts. 

IS0 1101: -I), Technical drawings - Geometrical tol- 
erancing - Tolerancing of form, orientation, location 
and run-out - Generalities, definitions, symbols, indi- 
cations on drawings. 

IS0 8373:1994, Manipulating industrial robots - Vo- 
cabulary. 

IS0 9409-I : 1995, Manipulating industrial robots - 
Mechanical interfaces - Part I: P/a tes (form A). 

IS0 9787:1990, Manipulating industrial robots - Co- 
ordinate systems and motions. 

3 Definitions 

For the purposes of this part of IS0 9409, the defi- 
nitions given in IS0 8373 apply. 

4 Dimensions 

4.1 General 

Is it recommended that the dimensions for shaft 
mechanical interfaces with cylindrical projections 
be specified in accordance with figure 1 and table 1 
(Type 1, without a slot for end effector orientation) or 
figure 2 and table 2 (Type 2, with a slot for end effec- 
tor orientation). 

It is recommended that series 1 dimensions be used. 
The supplementary series 2 shall be used only in 
special applications where series 1 dimensions are 
not suitable for the intended use. 

1) To be published. (Revision of IS0 1101:1983) 
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IS0 9409-2: 1996(E) 0 IS0 

The reference plane is defined as shown in figures 1 
and 2. The end effecters are positioned against the 
reference plane. (See the note to clause 5.) 

4.2 Coordinate system 

The origin of the mechanical interface coordinate sys- 
tem as defined in IS0 9787 is the intersecting point of 
the centre axis of the shaft and the reference plane. 

The + &,, axis points away from the origin towards the 
end of the shaft. 

The flat surface and the slot (optional) is aligned to the 
+ Xm axis as shown in figures 1 and 2. The flat surface 
is a place where a set screw is seated to fix an end 
effector. The slot is used for mating a pin mounted on 
an end effector to maintain end-effector orientation. 
(See clause 5.) 

4.3 Tolerances 

The shaft mechanical interface dimensions shall be 
toleranced in accordance with IS0 286. Geometric 
tolerances shall be interpreted in accordance with IS0 
1101. The shaft diameter, d,, shall be the datum for all 
geometrical tolerances (see figures 1 and 2). 

4.4 Load-carrying capacity and shaft 
material 

The shaft mechanical interfaces specified in this part 
of IS0 9409 are suitable for robots of relatively small 
load capacity and for applications where end effecters 
are expected to move with narrow clearance between 
peripherals. 

The use of plate mechanical interfaces (IS0 9409-I) is 
recommended when shaft mechanical interfaces are 
not sufficient for bearing expected loads. 

5 End effector requirements 

The dimensions and related tolerances of the mating 
surface of the end effector shall be compatible with 
those specified in this part of IS0 9409. 

The slot on the interface, b x Zs (optional, see figure 2 
and table 2), is intended for mating a location pin 
mounted on an end effector to maintain end-effector 
orientation. A parallel (cylindrical) pin is recommended 
for this purpose. The pin axis shall be aligned to the 
+ Xm axis. 

The shaft, d, x I,, shall be of sufficient length and 
strength to bear an end effector coupled with friction, 
for example an end effector attached by clamping. 

The 
end 

threaded 
effecters. 

hole on the shaft end can be used to fix 

NOTE 1 The shaft end should not be used as a dimen- 
sional reference; the end effecters should be positioned 
against the reference plane. 

6 Recommended practices 

6.1 Provision for routing service lines 

A threaded hole 
cabling or piping, 

can be made as 
or for exhausting 

a through hole 
surrounding air. 

for 

The flange may be constructed with a hollow centre. 
This through hole shall have a diameter, d4, equal to or 
less than the pilot hole diameter of the threaded hole, 
d3* 

7 Designation code 

The designation of the shaft mechanical interface 
whose dimensions are in accordance with this part of 
IS0 9409 shall be as follows: 

[- Designation code 

ISO9409-Z-Ad1 

EXAMPLE - A mechanical interface of a shaft diame- 
ter, d, = 10 mm, shall be designated as follows: 

IS0 9409-2 a A 10 

8 Marking 

When shaft mechanical interfaces and related end 
effecters made in accordance with this part of 
IS0 9409 are marked, they shall be permanently 
stamped with the designation code (see clause 7). 
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0 IS0 IS0 9409=2:1996(E) 
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Figure 1 - Basic layout of the shaft mechanical interface Type 1 

Table ‘1 - Preferred series 1 and supplementary series 2 of the shaft mechanical interface Type 1 

NOTE - Parameter d4: see 6.1. 

3 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 94

09
-2:

19
96

https://standardsiso.com/api/?name=e8860f12cf9388f8548c840cf6c214d5


0 IS0 

-b ,b, 
l 140,051Aj 

\ I 
13 

I x 

1 

c, 
m-m 

I t I 2 I 
I I ! rN I 

I I 

Reference plane - 1110,021AI 
12 

t 
N 

----- --_- - - ‘Z, 

+ Ylll 

Figure 2 - Basic layout of the shaft mechanical interface Type 2 

Table 2 - Preferred series 1 and supplementary series 2 of the shaft mechanical interface Type 2 

Shaft 
diameter 

Reference Flat surface Internal thread Slot 

plane 
Shaft Cham- Round- 

diameter 
length Location Lewh Height 

Nominal 
diameter Depth fer ing Width Depth Height 

NOTE - Parameter d4: see 6.1. 
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0 IS0 

Annex A 
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