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INTERNATIONAL STANDARD

ISO

1708-1975 (E)

Test conditions for general purpose parallel lathes —

of the accuracy

1 SCOPE AND FIELD OF APPLICATION

This Infernational Standard describes, with refererce’ to
ISO/R 230, both geometrical and practical tests onigeneral
purpose| parallel lathes, and gives the corcesponding
permissiple deviations which apply.

It deals| only with the verification ofiaccuracy of the
maching. It does not apply to the testing of the running of
the machine (vibrations, abnormal neises, stick-slip motion
of components, etc.}), or to characteristics (speeds, feeds,
etc.) wxich should generally_be checked before testing
accuracy].

2 REFERENCE
ISO/R 280, Machine tool test code.

3.3 The sequence in which the geometri
is related to the sub-assemblies of the ma
no way defines the practical order of te
make the mounting of instruments or ga
may be applied in any order.

3.4 When inspecting a machine, it is not

Testing

tal tests are given
chine, and this in
sting. In order to
lging easier, tests

always necessary

to carry out all the tests given in this International

Standard. {t is up to the user to choose,
the manufacturer, those relating to the pr
of interest to him, but the agreed test
stated when ordering a machine.

3.5 Practical tests should be made with
for instance, depth =0,1 mm (0.004 in

n agreement with
perties which are
shall be clearly

finishing cuts —
; feed = 0,1 mm

(0.004 in) per revolution — and not wi

th roughing cuts,

3 PRELCHMHNARY REMARKS

3.1 In this International Standard, all the dimensions are
expressed in millimetres and in inches.

3.2 To apply this International Standard, reference shall
be made to I1SO/R 230, especially for installation of the
machine before testing, warming up of spindles and other
moving parts, description of measuring methods and
recommended accuracy of testing equipment.

which are liable to generate appreciable cu

tting forces.

3.6 When establishing the tolerance for a measuring range
different from that indicated in this International Standard
{see clause 2.311 in ISO/R 230) it should be taken into
consideration that the minimum value of tolerance is
0,005 mm (0.0002 in} for precision lathes and 0,010 mm
{0.0004 in) for other lathes.
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4 TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

4.1 Geometrical tests

. . Precision lathes
No. Diagram Object
mm in
Da <500 and DC < 1500 | Da < 20 and DC < 60
DC <500 DC <20
0,01 {convex) 0.0004 (convex)
500 DT X 1000 PO < DC < 40
0,015 {(convex) 0| 0006 (convex)
Local tolerance* ™ : Lofal tolerance** :
A — BED 0,005 0.0002
for any length_of 250 for|any length of 10
a) Verification of levelling of slide-
way's
[ ] a) Longitudinal verification : 1000 < OC < 1500 10 < DC < 60
__-E — ":'1- Straightness of slideways in 0,02 {convex} 0.0008 (convex)
1,1 the vertical plane.
G1 == I 'l'
— M4}
Local tolerance ** : Logal tolerance** :
b) 0,005 0.0002
for any length of 250 forlany length of 10
b) Transverse verification : _b) Variation of level : b) Vpriation of level :
Shideways should be in the 0,03/1000 0.0012/40
same plane.
DC <500 DC <20
I — M © 0,00 0.0004
a) — [
500 < DC < 1000 20 < DC < 40
B — CARRIAGE 0,016 0.0006
Checking of straightness of
G2 - carriage movement in a horizontal
. plane or, possibly, in a plane
wire defined by the axis of the centres 1000 < DC < 1500 40 <DC <60
- and the tool point. 0,02 0.0008
) I =
1 1 L
deviation

Da = maximum permissible diameter above the bed.

* %

See clause 5, page 13.

DC = distance between centres.
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Permissible deviation*

Other lathes Measuring Observations
mm in instruments | and references to the test code ISO/R 230
Da<800  800<Da<1600| Da<32 32< Da <64
| l
T i
DC < 500 0C <20
0,01 (convex) 0,015 (convex) 0.0004 (convex) 0.0006 (convex)
500 < DC < 1000 20< DC <40

0,02 (convex) 0,03 (convex)

0.0008 (convex) 0.0012 (co;nvex)

LSS

Local tolgramce*= focat-toterance 1
|
0,0075 0,01 0.0003 0.0004
for any leggth of 250 for any length of 10 |
i Precision le-
vels, optical
or other me-
DC > 1000 DC > 40 thods a) Clauses 3.11, 3)21,\5.212.21 and §
For each 1000 ipcrease in distance For each 40 increase in distance Make the measurements at a 1

between centres beyond 1000, add to
. the corresponding preceding tole-
rance :

0,01 0,02
Local tolgrance** :
0,015 0,02

for any length of 500
|

between centres beyond 40, add to
the corresponding preceding tole-
rance :

0.0004 0.0008

Local tolerance** :

0.0006 0.0008
i

for any length of 20 |

|

positions equally spaced along the lepgth of the

bed.

The lévels may be placed on the
stide!

When the slideways are not horizo]
special straightedge as mentioned i
of clause 5.212.21 (2°).

ntal, use a
h figure 12

.212.22

umber of

transverse

Maximum permissible deviation :

0,03 0,05

Maximum permissible deviation :

0.0012 0.0020

" b) Variatior] of level : b) Variation of level : b) Clause 5.412.7
0,04/1000 0.0016/40 | Place a level transversely on the sligeways and
: o take measurements at a number of positions
P le-
V::'smn € equally spaced along the length of the slide-
ways.
The variation of level measured at apy position
shall not exceed the permissibie devijtion.
DC £ 500 0C< 20 a)l ForDC < | a) Clause 5.232.3 a) or 5.232.
1500
0,015 0,02 0.0006 0.0008 (< 60 T‘T Touch the front generatrix of the mandrel
diat gauge' {instead of the mandrel, a straightedge with
and man- parallel faces may be used).
drel.  be- Length of mandrel between centres [shall be as
tween nearly as possible equal to the value ¢f DC.
500 < DL < 1000 20< DC <40 centres or
0,02 0,025 0.0008 0.0010 straight-
| edge
DC > 1000 DC > 40 b) Whatever | b) Clauses 5.212.3 and 5.232.3 p)
For each 1000 i - H For a0 i n—di t:e Vi‘)ue The deviation of traightness of carriage
between centres beyond 1000, add to | between centres beyond 40, add to ?aut wif;: movement shall, other than in exceptional
! the corresponding preceding tole- | the corresponding preceding tole- and  mi cases, be concave relative to the axis of the
rance : rance : centres.
croscope
0,005 0.0002 or optical
| methods

34
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Precision lathes

for a measuring iength
of 100

for a measuring length
of 4

No. Diagram Object
mm in
Da < 500 and DC < 1500| Da < 20 and DC < 60 _
Checking of parallelism of tail-
stock to carriage movements :
b)
a) in the horizontal plane; a) 0,02 al 0.0008
— Local tolerance : Loca! tolerance :
a
" — ) 0,01 0.0004
! for any length of 500 far|any length of 20
G3
D et b) in the vertical plane.
/ = constant b) 0,03 b) 0.0012
Local tolerance : Lpcal tolerance :
0,02 0.0008
fof.any length of 500 for|any length of 20
b) C — HEADSTOCK SPINDLE
I~ F** N\ A
—. e - a) Measurement of pepiodic axial | a} 0,005 a) 0.0002
L o
G4 a) slip;
b) Measurement of camming of | &) 0,01 b) 0.0004
- the fac¢\Jldte resting surface. including periodic axial including periodic axial
slip slip
F**
G5 P Mgasurement of run-out  of 0,007 0.0003
] l spindie nose centring sieeve
L — 1.4
Measurement of run-out of axis of
centre :
a) at the spindle nose of the }al 0,005 a) 0.0002
hrovsing:
b) at a distance from the spindle | &) 0,015 b) 0.0006
D, .
G6 nose equal to =2 or not more | for a measuring length for a measuring length
2 ) of 300 of 12
than 300 mm (12 in} 7).
0.01 0.0004
for a measuring length for a measuring length
of 200 of 8
0,005 0.0002

DC = distance between centres.

Da = maximum permissible diameter above the bed.

** g

= constant pressure on spindle 1o eliminate axial bearing end play.
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Permissible deviation*

Other lathes Measuring Observations
mm in instruments | and references to the test code ISO/R 230
Da < 800 800 < Da < 1600 Da < 32 32<Da<64
DC < 1500 DC < 60
a) and b) 0,03 z) and b) 0,04 a) and b} 0.0012 | a) and b) 0.0016
Local tolerance : Local tolerance :
0,02 0.0008 Clause 5.422.5
for any length of 500 for any length of 20 With the tailstock as close as possible to the
Diat gauge carriage take the readings when both are moved
together; keep the tailstock sleeve locked so
Doc > 1500 DC > 60 that the dial gauge fixed on the carr|age always
touches the same point.
a) and|b) 0,04 a) and b) 0.0016
Local tqlerance : Local tolerance :
0J03 0.0012
for any lepgth of 500 for any length of 20
Cladses 5.62, 5.621.2, 5.622.2 angl 5.632
Fer<the position of the dial gauge, pee figures
2) 0,01 a) 0,015 2} 0.0004 a)  0.0006 Dial gauge 59 /to 64 and 67 of clauses 5.62, 5.622 and
: and, possibly, |5.632.
- | a special de: .
, vice The value of force F to be applied fgr the tests
b) 0,02 b) 0,02 b) 0.0004 b) 0.0008 al and b) shall be specified by fhe manu-
inctuding perfiodic axial slip including periodic axial slig facturer.
Clauses 5.612.2 and 5.621.
The value of force £ to be appliefl shall be
0,01 0,015 0.0004 0.0006 Dial gauge specified by the manufacturer.
In the case of a tapered spindle noje, fix the
dial gauge perpendicular to the gengdrating line
of the taper.
al 0,01 a) 0,015 a) 0.0004 a) 0.0006
b) 0,02 bl 0,05 b} 0.0008 b) 0.0020 .
Dial gauge
for a measuring far Faay L ing £ # M S for Faet mnr;ng et 2 af ol Se | 4 512-3
length of 300 length of 500 length of 12 length of 20 drel
1) For lathes such that Da > 800 mm (32 in),
the measuring length might be increased up to
500 mm (20 in).

5-6
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. . Precision lathes
No. Diagram Obiject
)
mm in
Da < 500 and DC < 1500} Da < 20 and OC < 60
Checking of parallelism of spindle
axis to carriage longitudinal move-
Da
ment on a length equal to? ora
maximum equal to 300 mm
G7 (12in}1)
I, ,l a} in the horizontal plane; a) 0,01/300 a) 0.0004/12
l _l__ frontwards frontwards
b} in the vertical plane. b) 0,02/300 b) 0.0008/12
upwards upwards
* ¥*
G8 [y - F Measurement of run-out of 0.01 0.0004
J [ centre.
I — 1]
D — TAIESTOCK
b) .
-1 Checking ~of parallelism of the
axis of the outside of tailstock
s o . a) sleeve to carriage movement :
9 e’ n
G J | 3).”in the horizontal ptane; a) 0,01/100 a) 0.0004/4
I \__J_f: frontwards frontwards
b) in the vertical plane. b) 0,015/100 b) 0.0006/4
upwards upwards
Checking of parallelism of taper
bore of sleeve to carriage move-
Da
ment on a length equal to— or a
- ; b) g 4
) maximum equal to 300 mm
i =X 2) (12in)V) :
G 10 —— |
J E_> a) in the horizontal plane; a) 0,02/300 al 0.0008/12
l — ] frontwards frontwards
fr—rthe-verticatprame- B+ 6,62+366 + 0.0008/12
upwards upwards
E - CENTRES
- 0,02 0.0008
G11 Checking of difference in height . ) . )
"—‘] between headstock and tailstock Tailstock centre higher | Tailstock centre higher
than headstock centre | than headstock centre
I centres.
*  DC = distance between centres.
Da = maximum permissible diameter above the bed.
** F = constant pressure on spindie to eliminate axial bearing end play.
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Permissible deviation*

Other lathes Measuring Observations
mm i | instruments | and references to the test code ISO/R 230
i .
Da < 800 800 < Da < 1600 Da < 32 32<Dak64
Dial gauge
and test man- Clauses 5.412.1 and 5.422.3
‘ drel
a) 0,015/300 a) 0,03/500 a} 0.0006/12 a) 0.0012/20
frontwards frontwards frontwards frontwafds
b) 0,02/300 b) 0,04/500 b) 0.0008/12 b) 0.0016/20 17 For Tathes such that Da > B0p mm (32 in),
upwards upwards upwards upwards the measuring length might be/ingreased up to
' 500 mm (20 in).
Clauses 5.612.2 and 5.6231.2
The dial gauge being placed perpgndicularly to
the taper surface of the head| centre, and
X tolerance being given in a plane perpendicular
0,015 0.02 0.0006 0.0008 Dial gauge to the spindle axis, divide the readjngs observed
by co§ oy « being the semi cqne angle of
the taper. The value of force F {o be applied
shall be specified by the manufactdrer.
Clause 5.422.3
Dial gauge After the tailstock sieeve has beeg sufficiently
a) 0,015/100 a) 0,02/100 a) 0.0006/4 a) 0.0008(4 extended, it shall be locked as ynder normal
frontwards frontwards frontwards frontwards working conditions.
b) 0,02/100 b) 0,03/100 b) 0.0008/4 by~ 0:0012/4
upwards upwards upwards upwards
Dial gauge Clause 5.422.3
Z?:I test man- Lock the tailstock sleeve as uphder normal
a) 0,03/300 a} 0,05/500 a) 0.0012/12 a) 0.0020/20 working conditions.
frontwards frontwards frontwards frontwards
b) ?,O\f,ﬁgso b) ?JO:/:_(;S b) 0"10(3\?:'/(!152 b) Ouc:)(fg/dio 1) For lathes such that Da > 800 mm {32 in),
e e P the measuring length might be indreased up to
500 mm (20 in).
Clause 5.422.3
0,04 0,06 0.0016 0.0024 Dial  gauge | Touch the top generatrix of the mandrel. Take

Tailstock centre
higher than headstock centre

Tailstock centre
higher than headstock centre

and test man-
drel

readings at the extremities of the

test mandrel

with the tailstock and tailstock sleeve locked, as

under normal working conditions.

7-8
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Precision lathes

For any measured length
of 60

No. Diagram Object
mm in
Da < 500 and OC < 1500| Da < 20 and DC < 60
F — UPPER SLIDE
G12 ] — Checking of parallelism of the 0,015/150 0.0006/6
r longitudinal movement of the
l o I upper slide to the spindle axis.
G ~ CROSSSLIDE 0,01/300 0.0004/12
G 13 Checking of squareness of the | Direction of deviatien : Dirgction of deviation :
—— transverse movement of the cross o o
> =
slide to the spindle axis. @ >R a=>90
H — LEAD SCREW
G14 l : Measurement of periodic axialslip 0,01 0.0004
OOBUBBOD due to camming of each ‘thrust
l | bearing.
a) 0,03 al 0.0012
For any measured length | for gny measured iength
of 300 of 12
G15 _m_ Measurement of the accuracy of
the pitch generated by the lead
screw.
b) 0,01 b) 0.0004

for any measured length
of 2.4 i

¢ DC = distance betweencentres:

Da = maximum permissible diameter above the bed.

Lo
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between centre:
the correspon
rance :

Maximum pe

b)

beyond 2000, add to
ling preceding tole-

0,005

missibie deviation :

0,05

0,015

for any meapured length of 60

between centres beyond- 80, add to
the corresponding, preceding tole-
rance : |

0.0002

Maximufn permissible deviation :

0.00|20

b) 0.0006

for any measured length of 2.4

between centres.

. Permissible deviation*
Other lathes Measuring Observations
mrm " instruments | and references to the test code ISO/R 230
Da < 800 800 < Da < 1600 Da < 32 32<Da<64
Clause 5.422.3
Dial  gauge | Make the measurement in the vertical
ptane
0,04/300 0.0016/12 and test man- (after setting up the upper slide parallel with
drel the spindle axis in the horizontal plane), only in
the working position of the upper slide.
0[027300 0-0008712 Otat gauge
Directiop of deviation : Direction of deviation : and flat ,d'Sk Clauses 5.522.3 and"3.42
or  straight-
o = 90° a = 90° edge
Clauses 5.622.1 and 5.632.2
0,015 0,02 0.0006 0.0008 Dial gauge Thi§ opentation may be deleted if |practical test
P3 i carried out.
D¢ < 2000 DC < 80
a) 0,04 al 0.0016
For any meapured tength of 300 for any measured length of 12 Clauses 6.1 and 6.2
I Precision lathes. A record of the pitch accuracy wlll be made by
D¢ > 2000 DC > 80 means of an electric pick-up, for instance, feeling| the flanks of
. . . X § i the threads of a master lead screw of 300 mm (12 ip) length heid
For each 100(Q increase in distance | For each 40 increase i~ distance

Other lathes. Length bars will be used associated with a dial

gauge so as to compare the carriage travel to t
corresponding revolutions of the spindle.

However, for both classes of lathes, a record of {
accuracy (over a specified length and checke
generators shifted 90° forward) should be satisfactd

e number of

he lead screw
along four
ry.

9-10
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