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Foreword

This Part of this British Standard has been prepared under
the direction of the Mechanical Engineering Standards
Committee and implements agreements of the
International Organization for Standardization (1SO).
This Part of the standard is generally in accordance with
ISO 6155/1 ‘Acceptance conditions for horizontal spindle
-capstan, turret and single spindle automatic lathes —
Testing of the accuracy — Part 1 : Machinable bar
diameters greater than 26 mm’. The United Kingdom
disapproved ISO 6155 because the Technical Committee
did not agree with the concept of test G12 (see below).
Machines with a diameter capacity of 26 mm or less will
be dealt with in a separate Part of this standard.

This standard differs from ISO 6165/1 in the following
respects,

Clauses. Clauses 1 and 3 contain the same information
that is given in 1SO 6155/1 but they are presented in
accordance with an accepted format that has been
adopted for the BS 4656 series of standards. Clauses 4
and B have been added,

In respect of clause 6, a note indicating that nominal
chuck diameters are defined in 1SO 3442 has not been
included because the corresponding British Standard,

BS 1983 : Part 2, includes some sizes which are not
guoted in that standard. This change is technically
insignificant,

Inch dimensions. In accordance with the UK policy of
metrication, inch dimensions given in ISO 6155/1 have
not been included in this British Standard,

Tables. In column 6 of table 1 reference to ISO/R 230
‘Machine tool test code’ has been replaced by reference

to BS 3800.
Test GOT {b). In column 4 of test GO1 (b) the expression
‘0.04 per 1000 has been substituted for the expression

‘0,04/1000" as this is more correct.

Tests GO1, G11 and G12. In column 6 of tests GOT,
G11 and G12, the word ‘shall’ has been substituted for

the words ‘should’ and ‘must’.

Test G9. In column 4 the note has been clarified by
including reference to the fact that single spindle

automatic lathes may be fitted with a turret.’
wi e niovement has been estabiisnea py test G'1.

Therefore, it is only necessary to establish where the
turret bore is relative to the work spindle, i.e.,
its concentricity, in test G12.

Test G 12. This test has been replaced entirely because the
UK disagreed with the technical concept of the ISO test
and considers that it is only necessary to check coincidence
of the spindle and turret axes rather than their alignment.
The reasons for this are that the parallelism of the turret

to the work spindle axis has already been established by
test GY, and the parallelism of the turret bores to the
turret movement has been established by test G11.
Therefore, it is only hecessary to establish where the
turret bore is relative to the work spindle, i.e.,

its concentricity, in test G12,

“Test G16. A requirement for checking of parallelism of the

turret too! holder ocation slot (or tenon) has not been !
included because the UK considers that such a test would
be-carried out at ah earlier stage in manufacture and
therefore forms no part of an acceptance test.
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British Standard

Accuracy of machine tools and methods of test

Part 31. Specification for capstan, turret and automatic lathes, single spindle type

greater than 25 mm diameter capacity

1. Scope

The Part of this British Standard specifies, with reference
to BS 3800, both geometrical and practical tests for
capstan lathes of horizontal spindle type, turret lathes

of horizontal spindle type, and automatic lathes of bar
horizontal single spindle type and of greater than 25 mm
diameter capacity and gives corresponding permissible
deviations which apply.

This standard is applicable to machines of general purpose
use and normal accuracy.

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.) nor to its characteristics
(speeds, feeds, etc.) which should generally be checked
before testing accuracy.

This standard applies only to machines with a multi-tool
turret. it is applicable to turrets which may be manually
indexed, semi-automatically indexed by motion of the
turret slide, or automatically indexed by an independent
control.

Machines with contouring numerical control and centre
lathes with sliding heads and lathes with rotating tools
are excluded.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Definitions

For the purposes of this Part of BS 4656 the following
definitions apply.

2.1 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 auto-
matically operated by the return motion of the slide

or manually indexed,

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

2.3 combination turret lathe. A turret lathe with the
addition of a second saddle which carries a cross slide,

2.4 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,

2.5 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

has to 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 fathes 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. A circular or multi-sided turret of which the 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 has to 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. A multi-sided turret of which the 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. A circular (drum or disc type) turret of which the
axis of rotation is parallel to the work spindle axis. Tools are
located in the turret bores, which are paralle! 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.

3. Application of test methods

3.1 In applying the tests detailed in tables 2 and 3,
reference should be made to BS 3800, especially
concerning the installation of the machine before testing,
warming up of spindles and other moving parts,

the description of measuring methods and the
recommended accuracy of testing equipment.

3.2 The tests may be applied in any order that is
practicable and that makes for ease of mounting of
instruments or gauging. The sequence in which the
geometrical tests are listed in table 2 is related to the
sub-assemblies of the machine and it is not intended to
impose the practical order in which the tests are to be
done,

3.3 It is not always necessary for all the tests specified in
this standard to be carried out. The purchaser shall be at
liberty to select, in agreement with the manufacturer,
those tests relating to the properties that are of interest
to him. The appropriate tests are to be clearly stated
when the machine is ordered.
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3.4 When establishing the tolerance for a measuring range 5. Diagrams ‘ -
different from that given in this standard (see 2.311 of i
BS 3800 : 1964), it should be taken into consideration
that the minimum value of tolerance is 0.005 mm for

eometri d practical tests. by .
geometrical and practical tests 6. Machine size ranges

5 Practi b ith finishir ; . .
(3e59 d?:::gl 1t erf:;f*}zg d BT:‘j;V;E:‘r;:;Slm?gn(;u:z d not For the purposes of this standard machines are divided
with roughing cuts, which are liable to generate appreciable into size ranges (see table 1).
cutting forces. The actual feeds and speeds shall be
selected by the manufacturer to suit the particular

For reasons of simplicity the diagrams in this standard
illustrate only one type of machine.

Table 1. Machine size ranges

machine.
Range Swing diameter Nominal bar Nominal chuck
4. Abbreviations over the bed diameter diameter
For the purposes of this standard, various methods of - - -
expressing permissible deviations are employed, m m m
each having a particular type of application. The methods 1 <400 > 25<63 < 250
employed are as follows,
———/———This type of expression applies to deviations 2 > 400 and >63 > 250
of perpendicularity that are ratios. < 800
———for any This type of expression applies to deviations - I
length of ———of straightness and parallelism, and is used .
in fact for local permissible deviations,
the measurement length being obligatory.
———per——-—This type of expression applies to deviations
of straightness and parallelism and is used to
recommend a measurement length, but in
this case the proportionality rule comes
into operation if the measurement length
differs from that indicated, .
Documents &
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