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INTERNATIONAL STANDARD

I1SO 3655/1-1976 (E)

Te

one or two columns — Testing of the accuracy —
| : Lathes with a single fixed or movable table

Par

1 SCOPE AND FIELD OF APPLICATION

This Ihternational Standard specifies, with reference to
ISO/R [230, both geometrical and practical tests on general
purpose and normal accuracy vertical turning and boring
lathes with one or two columns and with a single fixed or
movable table and gives corresponding permissible devi-
ations which apply.

It dea|s only with the verification of accuracy of the
machinje. It does not apply to the running of the machine
(vibratjons, abnormal noises, _stick-slip motion of
compohents, etc.) or to machine_gharacteristics (speeds,
feeds, |etc.), which should generally be checked before
testing|accuracy.

2 REFERENCES
1SO/R[230, Machine' tool test code.

1SO 3655/0, \Fest conditions for vertical turning and boring
lathes |with “one or two columns — Testing of the accu-
racy — 1 1

ISO/R 1101, Tolerances of form and of position — Part 1 :
Generalities, symbols, indications on drawings.

3 PRELIMINARY REMARKS

3.1 In this International Standard, deviations and ranges
are expressed in millimetres and in inches,

3.2 To apply this International Standard, reference should
be made to ISO/R 230, especially for installation of the
machine before testing, warming up of spindles and other

moving parts, description of measuring methods and rec-.

ommended accuracy of testing equipment.

ing

is related to the sub-assemblies of the mac

ine and this in

33 The sequence in which the geometric]; tests are given

no way defines the practical order of tes

ing. In order to

make the mounting of instruments or gauging easier, tests

may be applied in any order.

3.4 When inspecting a machine, it is not dlways necessary

to carry out all the tests given in th
Standard. It is up to the user to choose, in

s International
agreement with

the manufacturer, those relating to the properties which

are of interest to him, but these tests a
stated when ordering a machine.

3.5 The practical tests shall be made wi
and not with roughing cuts which are li
appreciable cutting forces.

3.6 When establishing the tolerance for a

re to be clearly

finishing cuts
ble to generate

Mmeasuring range

different from that given in this International Standard (see

2.311 in ISO/R 230) it should be taken in

(0.000 1 in) for geometrical and practical te

3.7 For table or column movabie type,

carried out setting the column as near as
axis of rotation of the table.

4 DIAGRAMS

For reasons of simplicity, diagrams in th

o consideration
is 0,002 5 mm
sts.

tests shall be
possible to the

is International

Standard illustrate only typical designs of machines.
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5 TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

5.1 Geometrical tests

Alternative

No. Diagram Object
' ’ mm
A —~ TABLE
a) Levelling a) 0,06/1000
This operation is recommended only
when checking is carried out with the
aid of a precision level, i.e. when the
alternative - test described in the ,
Observations column is used. b) 0,03
" b) Verification of flatness of the table for
surface. :
1000

For each 1000 mn
tolerance :

0,01

0,01
oV

300

G2

Measurement of camming of the table
surface when rotating.

0,02

1000

For each 1000 mn
tolerance :

0,01

Measurement of run-out of the table
bore;

G3

or

Measurement of run-out of the external
cylindrical surface of the table

(in the case of a table not having a central
bore).

0,02

1000

For each 1000 nfm
tolerance :

0,01
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Permissible deviation

Measuring instruments

Observations

and references to the test code ISO/R 230

0,06/1000

a)

0.0025/40

Clauses 5.322 and 5

323

Alternative test

(Checking with the aid of level)

1) Circular-diametrical checking

The level shall be placed on a support

HY
AAEATE]

0,03
for any

1000

b)

0.0012

measuring diameter of :

40

Straightedge and gauge

A iclael
x pPTovViGed

isogtatic bearings

(three bearing points.or the table sur-
face and two on the table periphery) —

The support shall~be
tions equally“spaced a
periphery

oved at posi-
ong the table

(flat to concave) blocks or |precision 2) Radial‘diametrical checj;ng
. levels
: h
each 1000 mm (40 in) increase in diameter add to the - Tj I:evel shgl'l be p.lact d.on t.he ta?l::
ance : and along a narnetnca irection wit
’ the aid of a straightedge|B.
0,01 0.0004 The level shall be movgd at positions
equally spaced along thd straightedge.
Local tolerance :* The procedure shall | be repeated
v rhoving the straightedge according to
0,01, 0'0_004 the successive position$ occupied by
. the support A.
over apy measuring length of : . '
Subject to agreement betyeen manufac-
300 12 turer and user, it is per_mEsible to carry
out in G 1b) diametrical checking only.
0,02 0.0008 Clause 5.632
- for|a table diameter of : The dial gauge shall be pladed on a fixed
: part of the machine and shdll be placed as
1000 40 . near as possible to the table periphery
Dial gayge and approximately 180° from the posi-
each 1000 mm (#0 in) increase in diameter- add to the tion occupied by the tool When the table
ance : was machined.
0,01 < 0.0004 Rail, railhead and slide locked in position.
0.02 0.0008 Clauses 5.611.4 and §.612.2
for a table diameter of : The dial gauge . shall be placed
: ’ ‘ approximately 180" from the position
1000 40 i occupied by the tool when the table was
Dial gaude machined.

each 1000 mm {40 in) increase in table

rance :

0,01

diameter add to the

0.0004

Rail, railhead and slide Iockéd in position.

The dial gauge shall also be placed on a

fixed part of the machine.
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No. Diagram .Object
mm
a) . b)
! B — RAIL AND RAILHEAD
== N . .
l ti . Checking of squareness of the vertical
{ = 1y slideways of the column to the table
G4 l surface :
=
J ,_j]o ; a) in a plane parallel to the rail; a) 0,04/100C
" ] . b) in a plane perpendicular to- the plane b) 0,06/1000
! F[E‘ | l—q parallel to the rail.
i 1
— ——— { i )
. . a) wi
|
I ﬁ__ 0,03
E =] == f<
G5 ' Checking of parallelism of the movement .
| I of the raithead or railheads to the table b)
(== — | C i surface, '
‘ | ! l 0,02
| [T
(___I_____J fs i ]
Checking of parallelism of the toolhead
slide or slides movement to the axis of
rotation of the table : -
a) in a plane parallel to the réil;
b) in a plane perpendicular to the pla'ne a) 0,01
parallel to the rail.
G6 b) 0,015
or
a)
| Checking of squareness of the toolhead
l slide or slides movement to the table 300
H surface :
1
—— — a) in a plane parallel to the rail;
! | [—- v | b) in a plane perpendicular to the plane
| I parallel to the rail.
I
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Permissible deviation " o J Observations
. easuring instrjuments and references to the test code ISO/R 230
mm in
Clause 5.522.2
Raithead and slide locked in position.
Straightedge, sFuare and The rail shall be locked on its column or
dial gauge columns before each measurement.
0,04/1000 a) 0.0016/40 .
The checking shall be carried out moving
0,06/1000 b) 0.0025/40 - the-raH-sueeessively—a-the-upper position,
mid-travel, and in the loWwer position. i
a) witholit a height correcting device :
0,03 0.0012
Clause 5.422.242
for a|1000 mm (40'in) travel . . N
. | Straightedge, dauge — Rail and slide locked in position.
i hei ti ice : block i
b) with a height correcting device ocks and dial gauge _ Checking shall be madk by applying
002 0.0008 the dial gauge stylus onra straightedge
! ' laid parallel to the table [surface.
forfa 1000 mm (40 in) travel
Test mandrel jand dial Clause 5.422.3
gauge
Rail and railhead locked in position. -
0,01 a) 0.0004
0,015 b) 0.0006 |
T
for la_measuring length of :
300 12
i,
'Straightedge, shuare and Clause 5.512.2
dial gauge ]
: Rail and railheads locked in position.
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No. Diagram Object
mm
a) b) C — TURRET
‘ 7 Checking of parallelism of the tool housing
E | l axes to the slide movement :
. L
G7 ||| | I a) in a plane parallel to the rail; a) 0,02
: b) in a plane perpendicular to the plane b) 0,03
L I parallel to the rail.
300
Checking of coaxiality between the axes
GS8 of the tool housing and the axis of ro- 0,025*
tation of thé table.
l (TN
o | <[
<> <
— =
Checking of coaxility between the axes of
G9 | the centering surfaces of the tool holders 0,025"
i and the axis of rotation of the table.
R P
4
' J
l T
: r--l—-l
o = I
| [T ]
=3 £-3
T o
— =t
Checking of squareness of the faces of
G 10 ot turret with the axis of rotation of the 0,02/30
- table.
l )
i d
[ 1
. l
le=da
Cj___> |
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Permissible deviation

mm

Measuring instjluments

Observations

and references to the test code 1ISO/R 230

0,02

0,03

a) 0.0008

b) 0.0012

for a measuring length of :

300

Test mandrel

‘gauge

and dial

Clause 5.422

These operations shall be repeated for
each of the tool housings.

12

© 0,025*

0.001*

Test mandrel
gauge

and dial

— A mandrel

*

to half of the total readings of {

_viations shown on the

Clause 5.442

of a 300
maximumdjength shall
one of thetool housings

Ardial” gauge shall be
table; rotate the table 3
position of the mandre

at a minimum.

Repeat the operation |
dial gauge stylus at se
heights.

Repeat the same opera
of the tool housings.

The value of permissible d¢

mm (12 in)
be inserted in

fixed on the
nd adjust the
until the de-
dial gauge are

y placing the
eral different

ions for each

viatioh is equal
he dial gauge.

0,025

0.001*

Dial gau

ge

*

to half of the total readings of 1

Clause 5.442

A dial gauge shall be fixe
and shall touch the
centering housing of thg

The table shall be rotatedl.

This same operation sha

D
d on the table

nside of the
tool holders,

Il be repeated

for each of the housingg of the turret.

The value of permissible dg

viation is equal
he dial gauge.

0,02/300

Clause 5.512.

0.0008/12

Dial ga

—_—

ge

A dial gauge shall be fixed on the table
and shall touch the face of turret

located opposite.

The table shall be rot

ated and dial

gauge shall be moved to touch the face

of turret on the
diameter.

largest possible

This same operation shall be repeated

for each of the faces of t

he turret.
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No. Diagram Object
mm
[: E I D — SIDE HEAD 0.01
i ,
! Checking of parallelism of the side head
movement to the axis of rotation of the
table; 300
i i
L__._T_..—I
G1 or
0,01
Checking of squarengss-of the side head
movement to the tabl& surface. )
300
i
|
0,02
(Tl
G12 Checking of parallelism of the side head 300

ram movement to the table surface.

§-10
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Permissible deviation v Observations

Measuring instruments

and references to the test code ISO/R 230

mm in
0,01 0.0004
over a measuring length of : Test mandrel and dial Clause 5.422.3
: gauge
300 12
i
- 0,01 0.0004

. Clause 5.522.7
over|a measuring length of : Straightedge, square and

dial
14l gauge JFhe square shall be placed|on a straight-
300 ) 12 edge laid parallel to the [table surface.-
0,02 0.0008
over|a measuring length of : Clause 5.422.2Q
300 12 Straightedge and dial The side head shall be lockgd in position.
gauge !

Checking shall be carried put by placing
the dial gauge stylus onto|a straightédge
laid paraliel to the table surface.

Difrection of deviation :
|
a>90°

9-10
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