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Foreword 
IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards institutes ( IS0 member bodies). The work of developing Inter- 
national Standards is carried out through IS0 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 
and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0 Council. 

International Standard IS0 61 55/ 1 was developed by Technical Committee 
ISO/TC 39, Machine tools, and was circulated to the member bodies in November 
1977. 

It has been approved by the member bodies of the following countries : 

Australia 
Austria 
Belgium 
Brazil 
Bulgaria 
Chile 
Czechoslovakia 
France 
Germany, F.R. 

Hungary Spain 
Italy Sweden 
Japan Turkey 
Korea, Dem. P. Rep. of 
Korea, Rep. of USA 
Mexico USSR 
Poland Yugoslavia 
Romania 
South Africa, Rep. of 

United Kingdom 

The member body of the following country expressed disapproval of the document on 
technical grounds : 

India 

O International Organization for Standardization, 1981 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 6155/1-1981 (E) 

Acceptance conditions for horizontal spindle capstan, 
turret and single spindle automatic lathes - Testing of 
the accuracy - 
Part 1 : Machinable bar diameters greater than 25 mm 

O Introduction 

This International Standard applies only to lathes with a multi- 
tool turret. This turret can be manually indexed, semi- 
automatically indexed by motion of the turret slide, or 
automatically indexed by an independent control. 

The tests in this International Standard apply only to the 
geometrical characteristics of the turret in relation to the 
spindle axis. 

1 

This International Standard describes, with reference to 
ISOIR 230, both geometrical and practical tests on general 
purpose and normal accuracy capstan, turret and single spindle 
automatic lathes. It deals only with the verification of accuracy 
of the machine. It does not apply to the testing of the running 
of the machine (vibrations, abnormal noises, stick-slip motion 
of components, etc.) or to machine characteristics (such as 
speeds, feeds, etc.) which should generally be checked before 
testing accuracy. 

Scope and field of application 

Machines with contouring numerical control are excluded from 
the scope of this International Standard, as are lathes with 
sliding heads and lathes with rotating tools. This International 
Standard deals only with single spindle automatic lathes which 
have a machinable bar diameter greater than 25 mm. 

Single spindle automatic lathes which have machinable bar 
diameters less than or equal to 25 mm will be covered in a 
forthcoming International Standard. 

2 References 

[SO 68, IS0 general purpose screw threads - Basic profile. 

ISOIR 230, Machine tool test code, 

IS0  1101, Technical drawings - Geometrical tolerances - 
Tolerances of form, orientation, location and runout - 
Generalities, definitions, symbols, indication of drawings. 1 

IS0 3442, Self-centring chuck for machine tools with two- 
piece jaws (tongue and groove type) - Sizes for 
interchangeability and acceptance test specifications. 

3 Definitions 

The machines referred to in this International Standard are 
defined as follows : 

3.1 capstan lathe : A lathe on the bed of which is fitted a 
slide base that may be manually moved longitudinally along the 
bed and clamped in the desired position. On this slide base is 
mounted a short stroke slide which in turn carries an indexing 
turret which may be automatically operated by the return mo- 
tion of the slide or manually indexed. 

3.2 turret lathe : A lathe on the bed of which is fitted a 
saddle capable of longitudinal motion, which in turn carries an 
indexing turret. 

3.3 combination turret lathe : A turret lathe with the ad- 
dition of a second saddle which carries a cross slide. 

3.4 cross-feeding turret lathe : A lathe on the bed of 
which is fitted a saddle capable of longitudinal motion, which 
carries an indexing turret capable of transverse motion. 

1) At present a t  the stage of draft. (Revision of ISO/R 1101/1-1969.) 

1 
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I S 0  6155/1-1981 (E) 

3.5 single spindle automatic lathe : A lathe having a 
frame supporting both the spindle headstock and the turret, the 
axes of the turret bores in the cutting position always being 
parallel to the spindle axis. The machine must have the ability to 
function under fully automatic cycling control. The method of 
control should be of any sequential type. 

NOTE - All these types of lathes are manufactured with a variety of 
turret configurations. The most common types of configuration are 
designated types A, B and C and are described below : 

turret type A : Circular or multi-sided turrets whose axis of rotation 
cuts the work spindle axis. 

Whether or not the turret axis is perpendicular to the work spindle 
axis, the axis of each turret bore must align with the work spindle 
axis in its working position. Tools may be located in the bore or 
recess, attached to the flat turret face or located and clamped in 
the bore alone. 

turret type B : Multi-sided turrets whose axis of rotation does not 
cut the work spindle axis but is parallel or at right angles to it. 
Special toolholders are required which are mounted and located on 
the turret sides (faces). 

turret type C : Circular (drum or disc type) turrets whose axis of 
rotation is parallel to the work spindle axis. Tools are located in the 
turret bores, which are parallel to the turret axis, and the turret axis 
is arranged so that the work spindle axis aligns with the axes of the 
turret bores in their working positions. 

4 Machine size ranges 

The machines are classified into two ranges, on the basis of the 
following criteria : 

Range 1 Range 2 

- Swing diameter < 400 mm 400 mm <: diameter < 800 mm 
over the bed (16 in) 116in) (32 in) 

- Nominal bar < ô3mm > 63mm 
diameter (2.52 in) 12.52 in) 

- Nominal chuck 4 250mm > 250 mm 
diameter as (10 in) (10 in) 
defined in 
IS0 3442 

NOTE - The choice of the criteria is at the manufacturer’s discretion. 

5 Preliminary remarks 

5.1 In this International Standard, all the dimensions and per- 
missible deviations are expressed in millimetres and in inches. 

5.2 To apply this International Standard, reference should be 
made to ISO/R 230, especially for the installation of the 
machine before testing, warming up of spindles and other mov- 
ing parts, description of measuring methods and recommended 
accuracy of testing equipment. 

5.3 The sequence in which the geometrical tests are given is 
related to the sub-assemblies of the machine and this in no way 
defines the practical order of testing. In order to make the 
mounting of instruments or gauging easier, tests may be ap- 
plied in any order. 

5.4 When inspecting a machine, it is not always necessary or 
possible to carry out all the tests described in this International 
Standard. It is up to the user to choose, in agreement with the 
manufacturer, those relating to the properties which are of in- 
terest to him, but these tests are to be clearly stated when 
ordering a machine. 

5.5 Practical tests shall be made with finishing cuts and not 
with roughing cuts which are liable to generate appreciable cut- 
ting forces. The actual feeds and speeds will be selected by the 
manufacturer to suit the particular machine and could be of the 
order of 0,l mm (0.004 in) for the depth of cut and 0,l mm 
(0.004 in) per revolution for the feed. Test pieces made of a 
free-cutting metal should be used for the practical tests. 

5.6 When establishing the tolerance for a measuring range 
different from that given in this International Standard (see 
sub-clause 2.311 in ISO/R 230) it should be taken into con- 
sideration that the minimum value of tolerance is 0,005 mm 
(0.000 2 in). 
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a 

e 

6 Acceptance conditions and permissible deviations 

6.1 Preliminary operations 

Diagram Object 

A - BED 

Verification of levelling of slideways : 

a )  Longitudinal verification : 

straightness of slideways in the vertical 
plane. 

6) Transverse verification : 

slideways should be in the same plane 

J’ 

Checking of parallelism of the turret slidc 
slideways to the slide base slidFeways 
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6.2 Geometrical tests 

Diagram 

h 

~~ 

Object 

B - HEADSTOCK SPINDLE 

a) Measurement of periodic axial slip. 

6) Measurement of camming of the 
spindle face. 

Measurement of run-out of the centring 
diameter on the spindle nose. 

This test  only applies to machines with a 
locating bore for mounting work holding 
fixtures. 

Measurement of run-out of the spindle 
locating bore. 

J 
This test only applies to machines with 
internal taper spindle bore. 

Measurement of run-out of the ',work 
spindle internal taper. 

1 

a) a t  the spindle nose; 

6 )  a t  a distance of 300 mm (12 in) from 
the spindle nose. 
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IS0 6155/1-1981 (E) 

0,03 

Permissible deviation 

6 )  0.0012 

rnrn 

0,Ol 

in 

a )  0.0004 

b)  Range 1 : 

0,015 0.0006 

Range 2 : 

0,02 0.0008 

including periodic axial slip 

Range 1 : 

0,Ol 

0,015 

0.0004 

I 
Range 2 : 

0.0006 

l-- 
I 

Range 1 : 

0.0004 I 0,Ol 

I 
Range 2 : 

0,015 0.0006 

I 
Range 1 : 

0,Ol 

0,02 

a )  

b)  

0.0004 

0.0008 

I 
Range 2 : 

0,015 0.0006 

Measurin instruments 4 
1 

Dial gauge 
a special d 

Dial gaugi 

Dial gauge 

id, possibly, 
'ice 

Dial gauge and test 
mandrel 

Observations 
and references to the test code ISO/R 23( 

a) Clauses 5.622.1 and 5.622.2 

The value of force F to be applied for the 
tests a) and 6) shall be specified by the 
manufacturer. 

6) Clause 5.632 

Clause 5.612.2 

The value of force F to be applied shall 
be specified by the manufacturer. 

Clause 5.612.3 

Clause 5.612.3 

5-6 
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Diagram 

I 
I 6) 

- - -____ 

Special t e s t  mandrel 

Alternative 

Object 

This test only applies to bar machines 
with work spindles for draw back collets. 

Measurement of run-out of the collet 
internal seating in the spindle : 

a) a t  the spindle nose; 

b) a t  a distance of 100 mm (4 in). 

Alternative 

Measurement by touching directly the 
front seating cone and the back register. 

This tes t  only applies to bar machines 
with work spindles for closing sleeve 
type (dead length) collets. 

Measurement of run-out of the collet 
internal seating in the spindle : 

3) a t  the spindle nose; 

'; 
5) a t  a distance of O0 mm (4 in). 
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Permissible deviation 

0,015 

0,030 

0,010 

0,02 

0,04 

in 

a )  0.0006 

b)  0.0012 

0.0004 

a )  0.0008 

6) 0.001 6 

I 

a,  

Test ma 
gauge 

--- 

Dial gaugi 

lnd 6 )  

lrel and dial 

- - - - -  

,el and dial 

IS0 6155/1-1981 (E) 

Observations 
and references to the test code ISO/R 23( 

Clause 5.612.3 

Clause 5.612.3 

7-8 
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Diagram 

c-A 
L 

a )  

Object 

C -CROSS SLIDE BASE 

Checking of squareness of the transverse 
movement of the cross slide to the 
spindle axis. 

NOTE - For chucking machines only, the 
practical test P 2 may be used as an alternative 
to this test. 

Checking of parallelism of the longi- 
tudinal movement of the intermediate 
carriage to the spindle axis : 

a) in a horizontal plane; 

b) in a vertical plane. 

D - T U R R E T  

This test  only applies to turret lathes. 

Checking of parallelism of the turret 
movement on the bed to the spindle 
axis : 

a) in a horizontal plane; 

i 

6 )  in a vertical plane. 

- 

ai 

b)  

a )  

6 )  

NOTE 
automat - 
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Permissible deviation 

mm in 

0,o 1 I 1  O0 O .O00414 

Direction of deviation : 
I 

a 2 goo 

0,005 a)  0.0002 0,005 

1 O0 

a)  0.0002 

4 

for a measuring length of : 

1 O0 

(free end of mar 

0,02 

for a measur 

300 

0,02 

for a measur 

300 

(upwar 

4 

el  upwards only) 

a )  0.0008 

length of : 

12 

6) 0.0008 

length of : 

12 

only) 

The permissible deviation remains 0,02 for single spindle 
athes with a stroke less than 300. 

I 

IS0 6155/1-1981 (E) 

I 

Measwind instruments 

I 

l 

I 
~ 

Dial gauge and test  

mandrel I 
I 

I 
I 

i 
l 
l 
l 
l 

8 Dial gau e and test 
mandrel 

Observations 
and references to the test code ISO/R 23 

Clauses 5.522.3 and 3.22 

The dial gauge is mounted on the Cros 
slide. 

Clause 5.422.3 

The dial gauge i s  mounted on the Cros! 
slide. 

Clause 5.422.3 

The dial gauge is mounted on the turret. 

9-10 
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Diagram 

I 

a )  

Clamping 

6) 

a )  

Object 

This test  only applies to capstan lathes. 

Checking of parallelism of the work 
spindle axis to the turret top slide move- 
ment on the capstan slide : 

a) in a horizontal plane; 

6) in a vertical plane. 

This test does not apply to machines with 
a turret configuration type B or to those 
without tool shank clamping facilities. 

Checking of parallelism of the turret 
bores with the turret movement : 

a) in a horizontal plane; 

b)  in a vertical plane. 

This test  does not apply to machines with 
a turret configuration type B. 

Checking of alignment of the work 
spindle axis with the turret bore axes : 

a) in a horizontal plane; 

b)  in a vertical plane. 

Alternative 

Checking by direct measurement of the 
turret bores. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 61

55
-1:

19
81

https://standardsiso.com/api/?name=761b59f25b47e70228dabee43306ec02


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 61

55
-1:

19
81

https://standardsiso.com/api/?name=761b59f25b47e70228dabee43306ec02


l IS0 6155/1-1981 (E) I 

- 
mm 

Permissible deviation 

in 

150 

0,Oî 5 

6 

150 

0,02 

1 O0 

a )  0.0006 

4 

for a measuring length of : 

6 

6 )  0.0008 

for a measuring length of : 

a )  a 

0,015 i 0.0006 

0,015 

0,025 

Range 1 : 
I 
I 0.0006 

Range 2 : 

I 0.001 

I 
l 
l 

1 
Dial gaube and tes t  
mandrel 1 

1 , 
I l  

1 

II 
Dial gauge and test  
mandrel '1 

I l  

/ /  

I/ 
Dial gaub in rigid 
spindle mounting with 
or withouditest mandrel 

Observations 
and references to the test  code ISO/R 231 

Clause 5.422.3 

The dial gauge is mounted on the turret 
The relative positions of the turret to1 
slide and the capstan slide shall bl 
specified by the manufacturer. 

Clause 5.422.3 

The tes t  mandrel should not be clamped 
in the turret but must be a tight fit. 
Where the turret bores are relieved, the 
tes t  mandrel should be lightly clamped 
using the locking mechanism. 

The tes t  shall be repeated for each turret 
bore. 

Clause 5.442 

The dial gauge should be a t  two positions, 
one of which should be as close as 
possible to the turret face. The test 
mandrel should not be clamped in the 
turret but must be a tight fit. Where 
turret bores are relieved, the test  mandrel 
should be lightly clamped using the 
locking mechanism. 

The test  shall be repeated for each turret 
bore. 

11-12 
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Diagram 

-I-LI- 
i' 

I 
, I  

I 
L 

Object 

This tes t  does not apply to machines with 
turret configuration types B and C : 

Checking of squareness of the turret faces 
to the work spindle axis : 

a)  in a horizontal plane; 

b)  in a vertical plane. 

This test  only applies to machines with 
turret configuration type A. 

Checking of alignment of the turret recess 
axes with the work spindle axis : 

a)  in a horizontal plane; 

6) in a vertical plane. 

This tes t  only applies to machines with 
turret configuration type B. 

Checking of parallelism of the turret 
faces with the turret movement. 

This test  only applies to machines with 
turret configuration type B. 1 

Checking of parallelism of the turret 
tool holder location slot (or tenon) to 
the turret movement. 

Checking of parallelism of the turret 
tool holder location slot (or tenon). 
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Permissible deviation 

1 O0 

rnrn in 

4 

a) and b )  

0,015/1 O0 0.000614 

a) and 6 )  

Range 1 : 

0,015 0.0006 

Range 2 : 

0,025 0.001 1 

0,015 0.0006 
1 

for any measuring length of : 

1 O0 

0,o 1 5 

for any measu 

4 

0.0006 

ig length of : 

I 

Measurii 

Dial gai 
spindle ni 

Dial gauc 
in rigid 
mounting 
as possi 
spindle nc 

Dial gaug 
device if 
the manui 

instruments 

e in rigid 
e mounting 

(lever type) 
pindle nose 
and as close 
e to the 
? 

and special 
pecified by 
:turer 

, 
Dial gaug$ and special 
control device if 
specified by the manu- 
facturer 

, 
I 

IS0 6155/1-1981 (E) 

Observations 
and references to the test code ISO/R 23i 

Clauses 5.512.1 and 5.512.4 

The dial gauge should be mounted as 
close as possible to the spindle nose. 

The test shall be repeated for each turret 
face. 

Clause 5.442 

The turret should be in i t s  forward 
position or as near to the spindle as 
possible. 

The test  shall be repeated for each 
turret recess. 

Clause 5.422.2 

The test, made over the whole cutting 
stroke, shall be répeated for each turret 
face, in the indexing position. 

Clause 5.422.2 

The test, made over the whole cutting 
stroke, shall be repeated for each turret 
face, in the indexing position. 

13- 14 
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Diagram Object 

Checking of the repeatability of the 
turret indexing. 

NOTE - Practical test P l c l  may be used as an 
alternative to this test. 

Me 
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Permissible deviation 

mm in 

0,o 1 0.0004 

Measurement made a t  a distance of : 

1 O0 4 

from the turret face 

Capstan lathes 

0,Ol 0.0004 

Measurement made at  a distance of : 
I 

75 3 

from the turret face 

Single spindle automatic lathes - Type A 

0,Ol 0.0004 
I 

Measurement made a t  a distance of : 

50 2 
I 

from the turret face 
I 

I 
Single spindle automatic lathes - Types B and C 

0,Ol 0.0004 

!ment made as close as a; possible to the tool holder face 

Measurir 

Dial gaL 
mandrel 

IS0 6155/1-1981 (E) 

instruments 

and test 

Observations 
and references to the test code ISO/R 230 

The tes t  mandrel shall be held in the bore 
of a tool holder which i s  mounted onto 
the turret and set on the spindle centre 
line. The dial gauge is mounted on a 
fixed part of the machine. 

With the turret in mid position of stroke, 
position the dial gauge against the 
mandrel. Make a first reading. 

Then, withdraw the turret, index through 
360" and re-position (under automatic 
cycle, i f  any). 

Note the new reading. 

Repeat the procedure a t  least three times 
on each turret station. 

The error i s  represented by the difference 
between maximum and minimum 
readings. 

15-16 
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Diagram 

25 mm -w- 

+ + + I  
in) 
c- 

On some machines the steady bar i s  fixed to the headstock; 
on others it i s  fixed to the turret. 

1 - -  

P I  
'T' 

I 
I 
I 

r--- 
I -  
l 

Object 

Checking of repeatability of indexing of 
square turret on cross slide : 

a) in a radial plane; 

b)  Alternative : 

in an axial plane. 

Checking of parallelism of the steady bar 
with the turret movement : 

a) in a horizontal plane; 

b) in a vertical plane. 
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