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INTERNATIONAL STANDARD

I1SO 6155/2-1986 (E)

Acceptance conditions for horizontal spindle capstan,

turret and single spindle automatic lathes — Testing

the @ccuracy —

Part 2: Machinable bar diameters 25 mm or less an
ck diameter up to 160 mm

chu

0 Intr

This par
turret of
diameter|
semi-aut|
automat

oduction

of 1SO 6155 applies only to lathes with a multi-tool
machinable bar diameter 256 mm or less and “chuck
up to 160 mm. This turret can be manually-indexed,
bmatically indexed by motion of the turret slide, or
cally indexed by an independent controlsetting at the

end of the operation.

1 Scc

This part
both ge
normal

lathes. |
machine
machine

pe and field of application

of 1SO 6155 describes, -with reference to 1SO 230/1,
metrical and practical tests on general purpose and
ccuracy capstam; ‘turret and single spindle automatic
deals only with the checking of accuracy of the
it does not apply to the testing of the running of the
(vibrations; abnormal noises, stick-slip motion of com-

ponents

etc) orto machine characteristics (such as speeds,

feeds, eI.) which should generally be checked before the ac-

curacy i

This part

. fixed combined system headstock.

y of

with rotating tools, nor single spindle automjatic lathes with

2 References
ISO 68, /SO general purpose screw threads —

ISQ 230/1, Machine tools — Acceptance cd

Basic profile.

de for machine

tools — Part 1: Geometric accuracy of the mgchine operating

under no load or finishing conditions.

ISO 1101, Technical drawings — Geometric:
Tolerancing of form, orientation, location
Generalities, definitions, symbols, indications

ISO 3442, Self-centring chucks for machine
piece jaws (tongue and groove type) — Sizes
ability and acceptance test specifications.

tolerancing —
nd run-out ~
pn drawings.

tools with two-
for interchange-

ISO 6155/1, Acceptance conditions for ha

of 1ISO 6155 does not cover machines with contouring

numerical control, machines with sliding headstocks, machines

rizontal spindle

capstan, turret and single spindle automatic lathes — Testing
of the accuracy — Part 1: Machinable bar diameters greater

than 25 mm.
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3 Definiti

ons

The machines referred to in this part of ISO 6155 are defined as follows:

3.1 capstan lathe: A lathe on the bed of which is fitted a slide b
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 motion of the slide or ma

1 — Indexable ¢
2 — Small slide)

3 — Saddle wit
4 — Bed
6 — Fixed head

ase that may be manually moved longitudinally along the bed and

hually indexed.

apstan turret
h manual operation

[stock

' _Spindle a

5

5

Spindle axi

xis__ I} |l ___.: @®—0+ -

3.2 turret lgthe: A lathe on the bed of which js fitted a'saddle

turret.

1 — Capstan tul
2 - Saddle
3 — Bed

§pindle axi

4

rret

4 — Fixed headstock

L

Spindle axi



https://standardsiso.com/api/?name=fc99c5eb18ba765b136c946c4378453f

ISO 6155/2-1986 (E)

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

Spindle axis

6

2 — Sadtlle of capstan turret
3 — Smgll-turret or tool holder
4 — Crogs-slide saddle

5 — Bed '
6 — Fixefl headstock

1— Ind}(ing capstan turret
|

3.4 crpss-feeding turret lathe: A lathe on the bed of which is fitted a saddle capable of longitudinal motion;

indexing turret capable of transverse motion.

__Spindle axis

5

6 o= '
gl
oo [ P 0 4 R E
| Spindle axis _ I_____(_" - -
L .
4 y T3 "2
+ H -

which carries an

-+ 3
L - -J-=—C
|
-’ / \ i 2
5 = v | ?
| _Spindle axis g J_I _ 1 . 3
: :—J |
1 | * 4
. |
1 — Indexing capstan turret
2 — Capstan turret holder slide : < -~
3 — Saddle e e e e e = -
4 — Bed [
5 — Fixed headstock



https://standardsiso.com/api/?name=fc99c5eb18ba765b136c946c4378453f

1SO 6155/2-1986 (E)

3.5 single spindle automatic lathe: A lathe having a frame supporting both the spindle headstock and the turret; and in some
cases several independent slides.

The axes of the turret bores in the cutting position are always parallel to the spindle axis. The machine shall be capable of functioning
d be of any sequential type.

under fully automatic cycling control. The method of control shou

1 — Indexing cppstan turret

2 — Turret hold
3 — Bed
4 — Independe

5 — Fixed headstock

NOTE — All the

and C, and are

turret type A
work spindlg

located and

turret type Q

_ Spindle axis

[
5

S )

_ Spindle'axi_s

- |

ﬂ:L'J

(M-
R

i

A
v

er saddle

ht cross-slides

ke types of lathes are manufactured with a variety of turret ¢
Hescribed below : ’

axis, the axis of each turret bore shalf‘align with the work
clamped in the bore alone.

: Circular {drum or disc typé) turtets whose axis of rotation

: Circular or multi-sided turrets whose.axis of rotation cuts the work spindle axis. Whether or not the turret axis is perpend

onfigurations. The most common configurations are designd

spindle axis in its working position. Tools may be located in

is parallel to the work spindle axis. Tools are located in the {

ted types A

icular to the
the bore, or

urret bores,
bres in their

which are parallel to the turret axis, ahdthe turret axis is arranged so that the work spindle axis aligns with the axes of the turret b
working posjtions.
Different types of capstan turret
Type A Perpendicular turret axis
Spindle axis _ F@ Ll _ _
g AN
Spindle Turrets Oblique turret axis
> =T
Type C
P - Parallel turret axis -
Spindie axis < \ ! . Il

Spindle
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4 Machine sizes

The machines concerned shall correspond to the following
criteria, partially or totally:

— swing diameter over the bed <250 mm
(10 in)
— nominal bar diameter <25 mm
(1in)
— nominal chuck diameter, as defined <160 mm
n I1SO 3442 (6 in)

ISO 6155/2-1986 (E)

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 part of
IS0 6155. It is up to the user to choose, in agreement with the
manufacturer, those relating to the properties which are of
interest to him, but these tests are to be clearly stated when

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

5 Prgliminary remarks

8.1 In|this part of ISO 6155, all dimensions and permissible
deviations are expressed in millimetres and in inches.

b5.2 Td apply this part of ISO 6155, reference should be made
to IS0 230/1, especially for the installation of the machine
before t¢sting, warming up of spindles and other moving parts,
description of measuring methods and recommended accuracy
of testing equipment.

ordering @ Tachine:

with roughing cuts which are liable to gengrate appreciable
cutting forces. The actual feeds.and$peeds wiill be selected by
the manufacturer to suit the pdrticular maching ; they may be of
the order of 0,1 mm (0.004 in) for depth of cut and 0,1 mm
(0.004 in) per revolution_for' the feed. Test pieces made of a
free-cutting metal should'be used for the pra¢tical tests.

5.5 Practical tests shall be made with finiang cuts and not

5.6 When establishing the tolerance for a measuring range
different from’ that given in this part of 1SQ 6155 (see sub-
clause 2,311 )in ISO 230/1), it should be takdn into consider-
ation that the minimum value of tolerange is 0,005 mm
(0.000.2"in).
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6 Acceptance conditions and permissible deviations

6.1 Preliminary operations

No. Diagram _ Object
A — Bed
=]
- Verification of levelling-of slideways:
K E_"’@—:_— a} Longitudinal verification :
straightness of slideways in the vertical
plane.
GO1
I fo——— I
b) Transverse verification:
slideways should bé in the same plane.
\\ Checking of parallelism of the turret slide
Go2 J slideways to the slide base slideways.
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Permissible deviation Measuring Observations and references
mm in instruments to the 1SO 230/1 acceptance code
Precision a) Sub-clauses 3.11))3.21, 5.212.21
levels. and 5:212.22
gf’gﬁ;r The measurements shall be|carried out at a
0,015 0.000 6 methods number_of\positions equally spaced along
the length of the bed. ‘
for any measuring length ’
b) Sub-clause 5.412.7
b) Variation of level . Precision Place a level transversely on the slideways
. levels and take measurements ai a number of
0,03/1000 0.001°2/40 and support positions equally spaced alpng the length
: of the slideways. The variation of level
’ '‘measured at any position shall not exceed
the permissible deviation. :
0.01 0.000 4 Sub-clause 5.422.5
. ) The test applies only to machines having
for any measurmg length of: Dial gauge two sets of slideways integral with the bed.
1000 ’ 40 and support This test is made by means of a special sup-
. : v aas port guided on the outside slideways, and
0,01 mm (?2?14 ;:e)rot\rlvzrnt?%hr?\ﬁ t()zg iI:;‘ gth, if this supporting a dial gauge checking the paral-
s sho ’ lelism of the inner slideways.
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6.2 Geometrical tests

No. Diagram Object
B — Headstock spindie
Gt al—Measurement-of-petriodic-axial slip.
b} Measurement of camming |of the
spindle face.
|
G2 F Measurement of run-out of the |centring
1T %‘—— diameter on the spindle nose.
This test only applies to machings with a
locating bore for mounting work holding
fixtures.
G3
Measurement of run-out of thg spindle
locating bore.
] This test only applies to machines with in-
ﬂ ternal taper spindle bore.
N __ [ ] Measurement of run-out of the work
indle internal t
a4 J- \\ : spindle internal taper
-
i D a) at the spindle nose;
al  / b) i
\,I
— | b} at a distance of 100 mm (4 in) from the
4 ’i spindle nose.
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Permissible deviétion

Measuring Observations and references
mm in instruments to the ISO 230/1 acceptance code
a)  Sub-clauses 5.622.1 and 5.622.2
X . Dial gauge The value of force F to be applied for the -
a) hld al Ve and possible tests a) and b) shall be_$pecified by the
special device manufacturer.
b) 0,012 b) 0.000 5 b} Sub:clause 5)632
including periodic axial slip
Sub-clause 5.612.2
0,01 0.000 4 Diakgauge The value of force F to be applied shall be -
specified by the manufactprer.
0,008 0.000 3 Dial gauge Sub-clause 5.§12.3
Dial gauge and :
test mandrel Sub cl_ause 5.612.3
a) 0,008 a) 0.000 3
b) 0,012 b} 0.000 5



https://standardsiso.com/api/?name=fc99c5eb18ba765b136c946c4378453f

1SO 6155/2-1986 (E)

No. Diagram Object
A ™, . ,
( This test only appiies to bar machmrs with
Sr work spindles for draw back collets
' -
a) b) | Measurement of , ran-out of the| collet
housing in the spindle nose
a)> at the gpindle nose;
{ b) at@distance of 50 mm {2 in).
Special test mandrel
G5

Alternative

a)

Alternative

l
/

i

b)

Measurement by touching directly t
seating cone a) and the back | [egisler b}.

e front

10
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(E)

Permisslble devietion Measuring Observations and references
mm | in instruments to the 1SO 230/1 acceptance code
a) and b)
Test mandrel
a) 0,01 a) 0.000 4 and dial gauge
b) 0,015 b) 0.000 6
Sub-clause 5.612.3
a) and b}
Dial gauge
0,008 0.000 3

1"


https://standardsiso.com/api/?name=fc99c5eb18ba765b136c946c4378453f

- 1S0 6155/2-1986 (E)

NN
NN

77777

V)

NN

a)

b)

No. Diagram Object
N f7777zzza
\ \ ‘7‘ el
LI L 4
L. ////[/V i N " . .
R\ RN PN ," > This test only applies to bar machines with
o work spindles for closing sleeve-type
H (dead-length) collets.
a) ! b)
Measurement of run-eut ‘of thp colliet
internal seating in the spindle
a) at the spindle'nose;
- - - - b) at a distance of 50 mm (2 in).
Special test mandrel
Alternative
G6

Alternative

Measurement of run-out of tI'Le collet
internal seating in the closing slepve at a)
and b).

Measurement of camming of the internal
surface of the nut on the spindle nose.

12
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Permissible deviation Measuring Observations and references
mm in instrument to the 1SO 230/1 acceptance code
Test mandre!
and dial gauge
0,015 a) 0.000 6
0,02 b} 0.000 8
Sub-clause 5/612.3
a) and-b)
0,008 0.000 3
Dial gauge
c)
0,012 0.000 5

13
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No. .

Diagram

Object

G7

| {

C — Slide bases

Checking of squareness of the transverse

movement of the cross-slide to the
rotation of the spindle.

axis of

NOTE — This test applies to.chucking machines
only. Practical test P2 may beused as analterna-

tive.

G8

P

PN
N

b)

Checking of parallelism of the longitudinal

movement of the intermediate car
the axis of rotation of the spindie

a) in a horizontal plane;

b) in a vertical plane.

iage to

G9

D — Turret

-+

a)

Fhis-test-only-applies-to-turret lathi

es.

Checking of parallelism of the turret move-
ment on the bed to the axis of rotation of

the spindle
a) in a horizontal plane;

b) in a vertical plane.

14
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Permissible deviation

Measuring

Observations and references
mm in instruments to the 1S0 230/1 acceptance code
0,01/100 0.000 4/4
! Suh-
— AT GauGS tih-c, , and 5.22
For slide with one tool holder only and flat disc - .
; . The dial gauge is mounted on the cross-
or straightedge i
o > 90° ] slide.
a) 0,005 a) 0.000 2
for a measuring length of :
100 - 4
(free end of mandrel forwards only) Sub-clause 51422.3
Dial gauge
b 0.007 b) 0.000 3 and test mandrel | The dial gauge is mounted on the cross-
for a measuring length of : slide.
100 4
{free end of mandrel upwards only)
[ ,
NOTE — For machines with a stroke. of less than 100 mm (4 in), the
tolerpnces remain the same.
a) and b}
0,01 0.000 4
for a measuring length of : Dial gauge Sub-clause 5.422.3
150 6 - and test mandrel

(upwards only)

NOTE — For machines with a stri
tolerances remain the same.

|

oke of less than 150 mm (6

in), the

The dial gauge is mounted on the turret.

15
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No. » : Diagram - Object

This test only applies to capstan lathes.

Checking of parallelism of the work spindle
axis to the turret top slide movement ¢n the
~capstan slide

G10

a) in a horizontal plane;

=
AL

™= b) in a vertical plan€.

This test does not apply to maghines
without tool shank clamping faciliti

g

Checking of parallelism of the turreq bores
with the turret movement

G11

a) a) in a horizontal plane;

b) in a vertical plane.

l " /‘l\» J Checking of alignment of the work Ispindie
T | axis with the turret bore axes.
\

G12
Alternative k Alternative

Checking by direct measurement of the
turret bores.

16
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Permissible deviation

mm

Measuring
instruments

Observations and references
to the 1ISO 230/1 acceptance code

a) and b)

0,010

0.000 4

for a measuring length of :

.

Sub-clause 5.422.3

100

{upwards only)

I

NOJFE — For machines with a stroke of less than 100 mm (4 in), the

tolerances remain the same.

Dial gauge
and test mandrel

The dial gauge is mounted on the turret.
The relative positions-of the turret top slide
and the capstan, slide shall be specified by
the manufacturer.

a) and b)

0,01

50

0.000 4

for a measuring length of :

Dial gauge
and test mandrel

Sub-clause §.422.3

The test mandrel should
the turret but shallbe a t
turret bores are relieved
shall be lightly clamped
mechanism.

The test shall be repeat|
bore.

not be clamped in
ght fit. Where the

the test mandrel
using the locking

ed for each turret

0,015

0.000 6

with or without
test mandrel

Sub-clause

The dial gauge shall be

possible to the turret fade, and the spindie

shall be rotated through

The test mandrel should

‘the turret but shall be

b.442
blaced as close as
360°.

not be clamped in
b tight fit. Where

DI
wﬁ_‘t_ét‘b—rﬁ‘urr ores are relieved, the test mandrel

shall be lightly clamped
mechanism.

The test shall be repeated for each turret

bore.

NOTE - The reading on dial gauge to be divided

by two before comparison
ation.

using the locking

to permissible devi-

17
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No. Diagram Object
ok /I\W
—_ — - % —
|
Checking of the repeatability of the turret
indexing.
G13 .
NOTE — Practical test P1c) may be usgd as an
alternative to this test. .
Type ¢ -
a)
: b) ‘ = Checking of repeatability of indégxing of
( ) é// square turret on cross-slide
. NN |
» g NN S O a) in a radial plane;
G14 : ; a radial p :
N ‘ ‘ .
S b) Alternative:
+1 4 |+
’, I in an axial plane.
I
R |
-+ “+ +

18
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Permissible deviation

mm

Measuring
instruments

Observations and references
to the ISO 230/1 acceptance code

The test mandrel shall be held in the bore of
a tool h ich is mounted on to the

0,01

0.000 4

Measurement made at a distance / of:

50

0,01

Measurement made as

from the turret face

Type C

tool holder face.

2

0.000 4

close as possible to the

Dial gauge
and
test mandrel

turret and set on the spindle centre line.
The dial gauge is mounted on a fixed part
of the machine.

With the turret at the niid-position of the |
stroke, position the dial gauge against the
mandrel."Make a first regding.

Then withdraw the turrgt, index through
360° and reposition {(under automatic
cycle, if any). i

Note the new reading.

Repeat the procedure at least three times
on each turret face.

The error is represented |by the difference
between maximum and minimum readings.

~a) and b)

Dial gauge

Sub-clause p.42

The test bar shall be mounted in the square
turret to simulate a tool. The dial gauge
shall be mounted on a ffixed part of the
machine. Make a first reading. '

The turret to be pushed back along the axis
perpendicular to the direction of the dial
gauge stylus.

0,02

0.000 8

arv
test bar

Fherm—ndex—the—tamret—through 360° and
reposition at the measuring position. Note
the new reading.

Repeat the procedure at least three times
for each turret face.

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

NOTE — For a} and b), the dial gauge shall be
set in the plane of the face of the turret.

19
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6.3 Practical tests

No.

Diagram

Nature of test
and cutting conditions

Checks to be applied

P1

I{'= 5 mm (0.2 in) min.

This test applies to both bar
and chucking machines.

Turning of a cylindrical test
piece held in or on the spindle
nose from the turret with a

a) Circularity

Variation in radius at the
location end of the test

For bar machines:

L = 0,8 x maximum cutting stroke

or

= 2,4 x nominal bar diameter capacity of lathe

D = 0,4 x nominal bar diameter capacity of lathe

Adopt the smaller of these values for L, up to a maximum value of

50 mm {2 in).

i

/4 = 5mm {0.2 in) min.

i

single point tool mounted on
one face of the turret and on
the cross-slide.

For test c), repeatability, at
least three test pieces shall be
machined. Turret shall be in-
dexed through 360° before
machining a new test piece.

As an alternative, test Plc)
may be carried out on stub
test pieces with a minimum
length of cut of 10 mm
(0.4 in). :

piece for at least| four
readings (sub-clatis¢ 14.3
of 1ISO 1101).

b). “Consistency gf the
machined diameters

This test applies tp tur-
rets with an axis pprallel
or perpendicular tp the
spindle axis.

The consistency ¢f the
machined diametgrs is
the variation beIween
the diameters of| each
machining bearing meas-
ured in a single| axial
plane.

Make three or| four
measurements, dapend-
ing on the length of the
test piece.

c) Repeatability

Variation between| diam-
eters of the locatipn end

of the test pieces,
measured in a |[single
plane marked an the
spindle nose.

For chucking machines:

i

D
50 mm {2 in)]

L.

or

0,8 x maximum cutting stroke

= 0,8 x nominal chuck diameter

Adopt the smaller of these: values for L, up to a maximum value of

100 mm (4 in).

‘(‘),3 % nominal chuck diameter {up to a maximum value of

Test piece material, together
with type and form of tool,
feed, depth of cut and cutting
speed, to be specified by the
manufacturer.

20
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