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INTERNATIONAL STANDARD

ISO 3190-1975 (E)

Test conditions for turret and single spindle co-ordinate
drilling machines with vertical spindle — Testing
of the accuracy

1 SCOPE AND FIELD OF APPLICATION

This Int
ISO/R 23
purpose
co-ordina
correspon

It deals

machine.
the mach
of compo
feeds, et
testing ac

As there
machines

— bo
— bo
- bri

national Standard describes, with reference to
D, both geometrical and practical tests on general
bnd normal accuracy turret and single spindle
e drilling machines with vertical spindle and the
ding permissible deviations which apply.

pnly with the verification of accuracy of the
It does not apply to the testing of the running of
ne (vibrations, abnormal noises, stick-slip motion
nents, etc.), or to machine characteristics (speeds,
t.) which should generally be checked before
curacy.

is great variety in the configuration of these
the most common being

k type and variable height table machines,
k type and fixed height table machines,

fge machines,

it is sp

ified that the geometrical tests ‘given in this

Internatignal Standard shall be selectedwaccording to the
particularf conformation of the machine(type considered.

2 REFERENCES

ISO/R 2
ISO 3686

, Machine tool test code.

Test conditions for turret and single spindle

co-ordinate drilling*and boring machines with table of fixed
height with vertical spindle — Testing of the accuracy.?)

3 PRELIMINARY REMARKS

In this International Standard,_ -allM the
deviations are expressed in millimetres and

dimensions and
n inches.

To apply this International”Standard, refjrence should be

made to ISO/R 230, fespecially for ins
machine before testind,) warming up of sp
moving parts, description of measuring

recommended dccuracy of testing equipmerjt.

The sequence/in which the geometrical t

allation of the
ndles and other
methods and

Psts are given is

related to the sub-assemblies of the machiTe and this in no

way defines the practical order of testing.
thesmounting of instruments or gauging eas|
applied in any order.

n order to make
er, tests may be

When inspecting a machine, it is not always possible, or

necessary, to carry out all the tests
International Standard. It is up to the us
agreement with the manufacturer, those tes
existing elements of the machine or to the
are of interest to him, but these tests 4
stated when ordering a machine.

As far as turret head drilling machines arg
intended that all geometrical tests whi
rotation of the spindle, i.e. Tests G7, G8, G
be carried out on all spindles.

given in this
Br to choose, in
Is relating to the
broperties which
re to be clearly

concerned it is
th concern the
D and G12, shall

When establishing the tolerance for a measuring range
different from that given in this Internationjal Standard (see

2.311 in ISO/R 230), it should be taken in
that the minimum
(0.000 4 in).

value of tolerange is

Ito consideration
0,01 mm

1) At present at the stage of draft.
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4 TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

4.1 Geometrical tests

No. Diagram Object

| Levelling of the machine :

AN E
;

| a) in the plane of symmetry of the

GO : machine;
b—'l-r'f'—'—ﬁ_ b) in the plane perpendicular [to the plane

of symmetry of the ‘machine and co-
axial with thespindle axis.

{

o
3
|
i
—

g4
—a

A — TABLE

G1

Checking of flatness of the table surface.

a)

Checking of parallelism of| the table
surface to

a) transverse movement of the table, or
transverse movement of the spindle
head;

G2

a)
b) longitudinal movement of the table.
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I1ISO 3190-1975 (E)

Permissible deviation

Measuring instruments

Observations

_ and references to the test code 1ISO/R 230
mm in
0,03/300 0.0012/12 Level and straightedge Clauses 3.11 and 5,2[12.21
0,05 0.002
up to 1000 up to 40
For each
1000 | 40
increase in |length beyond : Precision levél or
1000 ‘ 40 straightedges-and gauge Clauses 5.322 and 5/323
add t» the preceding|corresponding tolerance : blocks
0,01 i 0.0004
Maximum perpmissible deviation :
0,08 0.0032
Clause 5.422.21
' The stylus of the dial gauge shall be
placed approximately at thel spindle axis.
The measurement may bel made on a
straightedge laid paraliel fo the table
surface.
If the table length is freater than
1 000 mm (40 in) the inspeftion may be
0025 0.001 carried out by successive nrovements of
! the straightedge.
for any measuring fength of : - d 4 dial
300 12 Straightedges an 'a If the spindle can be locked, the dial

Maximum permissible deviation :

0,05

0.002

gauge

gauge may be mounted on it. If the
spindle cannot be locked, then the dial
gauge shall be placed on a fixed part of

the machine.
Spindle head and knee or beam locked.
a) Table locked;

b) Cross siide locked.
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Diagram

Object

Checking of straightness of the

G3 longitudinal median, or reference tee slot
—- —— of the table.
1l 1 Ii
—*' INN £r - N
Ei | Checking of parallelism of th¢ median or
G4 I reference longitudinal tee slot pof the table
| l to its longitidinal movement.
l |
|
Checking of parallelism of thle transverse
median or reference tee slot pf the table
G5 to the transverse table movement.
Checking of squareness of| the table
longitudinal movement to it$ transverse
G6 , movement or to the movement of the
spindle head on the beam.
| 0 |
i B — SPINDLE
' Measurement of run-out of the internal
I a) ) )
. taper of the spindle :
G7 [
! a) near the spindle nose;
! h b) at a distance / of 300 mm (12in)
| | from the spindle nose.
' ”~ N\
| B b)
~/
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Permissible deviation

Observations

. Measuring instruments and references to the test code 1ISO/R 230
mm in
0,025 0.001
) » Clauses 5.212,5.212.1,
for any measuring length of : Straightedge, dial gauge 5.212.3 0or 5.232
500 20 or gauge blocks and ™
e straightedge may be placed directl
Maximum permissible deviation : block on the tagle. 9 Y P Y
0,03 0.0012
0,03 0.0012 Clause $:422.21
for any megsuring length of : Dial gauge c i D locked
500 20 ross slide and, knee locked.
0[025 0.001 Clause 5.422.21
for any medsuring length of : Dial gauge Knee locked.
500 20 Table locked in central positjon.
Clause 5.522.4
Knee locked.
a) The straightedge shall be get parallel to
) ) the longitudinal mover}rrent of the
0,035/500 0:0014/20 Straightedge, dial gauge table; then the square shall be placed
and square against the straightedge. [Fable locked
in central position.

b) Then check the table trapsverse move-
ment or the cpinrlln head movement
on the beam.

) 0,01 a) 0.000 4 Clause 5.612.3 ‘
Dial gauge and test Checking shall be repeated on all spindles,
mandrel in the case of turret head drilling

’) 0,02 b) 0.000 8 machines.
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No.

Object

G8

3+

a) Measurement of periodic axial slip;

b) Measurement of camming of the face
of the spindle nose (including periodic

axial slip).

a)

b)

G9

1)

Checking‘of squareness of the
to,the table surface and of strz
thé. vertical slideways of the ta

a) in the vertical plane of sy
the machine;

b) in the plane perpendicu
vertical plane of symme
machine.

pindle axis
ightness of
ble :

mmetry of

ar to the
ry of the

a)

b)

a)

b)

G10

a)

C — SPINDLE HEAI

Checking of squareness of

D

the table

surface to the vertical mover:l::ent of the

spindle head or the bea
columns :

on the

a) in the vartical nlane of ¢
GH—H—t L B

/mmetry of

a)

the machine;

b) in the plane perpendicu

lar to the

vertical plane of symmetry of the

machine.

a)

b)
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Permissible deviation

Measuring instruments

Observations

. and references to the test code ISO/R 230
mm in
a) Clauses 5.622.1 and 5.622.2
A force F, specified by the
manufacturer of the machine, shouid
be exerted by pressing towards the
0,01 a) 0.0004 housing for tests a) and b).
b} Clause 5.632
0,02 b) 0.0008 Dial gauge The distance A of dial gauge b) from

the spindle axis should b

nagcihla
PUOSSICIC.

e as large as

Checking should be rep
spindles, in the casé| of
drilling machines.

bated on all
turret head

Clauses.5:612.1 and 5.$12.42
For machines having a tablg¢ of variable
A — SINGLE SPINDLE MACHINE height, ‘the inspection shall bie carried out
300* . first X with the table in| the upper
O'_Oﬁ/ (2900 a) 0',000823 o position 1) and then in| the lower
with a < with a < 90 Position 2).
0,02/300 b) 0.0008/12 . .
Dial gauge, straightedge Spindle head, table, cross slide, knee or
B — TURRHET MACHINE and test mandrel beam locked.
0'025/300*0 a) 0.001/12* . Checking shall be repeated or} all spindles,
with o < 90 with @ < 90 in the case of turret head drilling
0,025/300% b) 0.001/12 machines.
* Distance between the [two points
touched.
Clause 5.522.2
Table locked in central position.
0,025/300 a) 0.001/12 Dial gauge and square Cross slide and knee locked.
with @ <90° with a <90° ] )
Spindle head or beam locked when taking
0,025/300 b) 0.001/12 measurements.
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No.

Diagram

Object

Checking—of—squareness—ef the table
surface to the vertical movement of the
spindle housing or quillor the|turret head

on its slideways :

a) in the vertical_plane of symmetry of

b) in the \plane perpendicular to the
vertical” plane of symmefry of the

a)

b)

D — MULTI-SPINDLE TURRET HEAD

Measurement of the accur
positioning of the axes of
mounting surface of the s

acy of the
the internal
bindles and

checking of the repeatabilify of these

G11
the machine;
a) a b)
” ” J machine.
[ l. J\‘Mﬁ J l
-J‘l
a)
Yyt
ositionings
G12 P 9

a) in avertical plane perpend

cular with a

L

Deviation ||

L/

vertical plane passing through the axis

of rotation of the turret;

b) in a vertical plane passing

through the

axis of rotation of the turret.
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Permissible deviation Observations

Measuring instruments

and references to the test code ISO/R 230

mm in
Clause 5:522.2
Table locked in central position.
Dial gauge and square
S\I’gisofiogoo a) \(/)\;i(:gx1<290° Spindle head, ctoss slide and knee locked.
S S
0,025/300 b) 0.001/12
Clauses 5.412.1 andl 6.4

For a) and b) the dial gaugd
be set against the straight

support shall
bdge to place

the stylus on the centre lime of the test

mandrel and as near as p
spindle nose.

The dial gauge shall be ad
zero reading on the test

ssible to the

usted to give
mandrel in

reference spindle at mean runout

position.

The turret shall be rotated
revolution. If it is not poss

one complete
ible to rotate

one complete revolution, the turret shall
: be revolved through the largest possible
Straightedge, dial gau- fraction of a re30lution 1?irst F?n one
0,025 0.001 ges, and test mandrel

direction, then in the oppobite direction,
so as to bring it back to its original
position. The turret shall then be indexed
and locked and the deviation observed.
The turret shall then be indexed to the
next position and the test mandrel
transferred from the reference spindle.

Similarly but without the dial gauge being
re-zeroed, the spindle shall be rotated to
the mean runout and the deviation
observed before and after one complete
(or partial) revolution of the turret.
Repeat for all spindles.

All slides locked except drilling feed slide.

9-10
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