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FOREWORD
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governmental
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andards institutes (ISO Member Bodies). The work of developing
Btandards is carried out through 1ISO Technical Committees. Every
interested in a subject for which a Technical Committee has been set
ht to be represented on that Committee. International organizations,
hnd non-governmental, in liaison with 1SO, also take part in the work.

onal Standards adopted by the Technical Committees are circulated
er Bodies for approval before their acceptance as International

Standards by the ISO Council.

International

Standard ISO 3686 was drawn up by Technical Committee

ISO/TC 39, Machine tools, and was circulated to the Member Bodies in.May 1975.
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INTERNATIONAL STANDARD

I1SO 3686-1976 (E)

Test conditions for turret and single spindle co-ordinate
drilling and boring machines with table of fixed height with

vertigat-spindte=High-accuracy machines— Testingaf the

accuracy

1 SCOPE[AND FIELD OF APPLICATION

This Interpational Standard specifies, with reference to
ISO/R 230, both geometrical and practical tests of high
accuracy tErret and single spindle co-ordinate drilling and
boring maghines with table of fixed height with vertical
spindle, arld gives the corresponding permissible deviations
which apply.

Moreover, |it should be noted that besides drilling and
boring opgrations it may be possible to carry out light
milling dperations with these machines, but this
International Standard does not deal with jig boring
machines dqr machining centres.

This International Standard dealS-only with the verification
of accuragy of the machines.~ It does not apply to the
testing of the running of the machine (vibrations, abnormal
noises, stick-slip motion—~of components, etc.), or to
machine characteristies\(speeds, feeds, etc.) which should
generally be checked\before testing accuracy.

There is a| wide variety of machine configurations within
the scope clf these machines, the most common being :

3 PRELIMINARY REMARKS

In\this International Standard all the djmensions and
permissible deviations are expressed in millimetres and in
inches.

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

moving parts, description of measuring
recommended accuracy of testing equipment

The sequence in which the geometrical te
related to the sub-assemblies of the mach
no way defines the practical order of testi
make the mounting of instruments or gaug
may be applied in any order.

methods and

ts are given is
ne and this in
ng. In order to
ng easier, tests

When inspecting a machine, it is not aIwZIZ’/s possible, or

necessary, to carry out all the tests describ
national Standard. It is up to the user
agreement with the manufacturer, those testg

in this Inter-
to choose, in
relating to the

— single column type machines;
— double column type or bridge type machines.

Therefore the geometrical tests given in this International
Standard should be selected according to the particular
configuration of the machine being considered.

2 REFERENCES
ISO/R 230, Machine tool test code.

ISO 3190, Test conditions for turret and single spindle
co-ordinate drilling machines with vertical spindle — Testing
of the accuracy.

existing elements of the machine or to the properties which
are of interest to him, but these tests are to be clearly
stated when ordering a machine.

It should be noted that for turret head drilling machines,
all the geometrical tests that concern the rotation of the
spindle, i.e. tests G7, G8, G9 and G12, should be carried
out on all spindles.

When the tolerance is established for a measuring range
different from that given in this International Standard (see
2.311 in ISO/R 230) it should be taken into consideration
that the minimum value of tolerance is 0,005 mm
(0.000 2 in).
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4 TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

4.1 Geometrical tests

I

No. Diagram Object
=
a)
=
B
Hr T Levelling of the machine :
b) II a) in the plane of symimdtry of the
GO machine;
T b) in the plane perpendicular fto the plane
b of symmetry‘of the machine and
i ith"the spindle ax|s.
i a b coaxial wit
L]
[ ||
1]
| ]
i
I}
=3
(o)
P X
A 111 1 | -
G 1 —T i i A — TABLE
U 1 1L )
]1 1 Il Checking of flatness of the tdble surface.
1 1 [
Y
Y
a) b)
.
|
Checking of parallelism of| the table
E l I bUldeC .
G2 a) b) a) transverse movement of the table, or

transverse movement of the spindle
head;

b) longitudinal movement of the table.
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I1SO 3686-1976 (E)

Permissible deviation o . Observations
] Measuring instruments and references to the test code 1ISO/R 230
mm in
Clauses 3.11 and 5.212.21
0,03/1000 0.0012/40 Level and straightedge | | Preliminary levelling ogeration is to
4 : be carried out subject t¢ agreement
between manufaeturer and uger.
0,03 0.0012
up to 1000 up to 40
Fqr each
1000 | 40
increase in |ength beyond : Precision level or
1000 ] 40 straightedge and gauge Clauses 5.322 and 5.323
add to the preceding blocks
corresponding tolerance :
0,01 ] 0.0004
Maximum permissible deviation :
0,05 0.002
Clause 5.422.21
The stylus of the dial gauge shall be
placed approximately at the $pindle axis.
The measurement may be fmade on a
straightedge laid parallel tq the table
surface.
If the table length is greater| than 1000
0015 00006 mm (40 in) the inspection shall be carried
for anv measuring lenath of : ) ) out by successive movements of the
300 Y | gleng 12 Straightedge and dial straightedge.
. .. . gauge
M le deviat :
0.03 aximum permissible devia rono 0012 If the spindle can be locked, the dial
! ’ 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 slide locked.
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No. Diagram Object I
, ii % ii Checking of  straightness of the
G3 longitudinal median, or reference tee slot
= 1 of the table.
<| Checking of parallelism off the longi-
G4 j“[:—j‘—i tldinal median or reference| tee slot of
- :IDU_ o the table to its longitudinal mpvement.
[ ——
|
i
_] 1 ) Checking of parallelism of the transverse
GH median or reference tee slot |of the table
— to the transverse table movement.
a) b)
| I
= f
| .
; |
—l )’/ t Checking of squareness of the table
G6 Sonono o £ longitudinal movement to its transverse
L 1 U 1, = movement or to the movement of the
RN ] spindle head on the beam.
i — - =

ESinz
Imn



https://standardsiso.com/api/?name=33c4f1a1955d6c8d0f2231ab08ad5a18

I1SO 3686-1976 (E)

Permissible deviation

Measuring instruments

Observations
and references to the test code ISO/R 230

mm in
0,01 0.0004 Clauses 5.212, 5.212.1,
for any measuring length of : Straightedge, dial gauge 5.212.3 or 5.232
500 20 or gauge blocks and
block The straightedge may be placed directly
Maximum permissible deviation : on the table.
0,02 0.0008
0,015 0.0006
for any meaguring length of : Clause 5.422.21
500 | 20 Dial gauge
Maximum pernmpissible deviation : Cross slide locked.
0,035 0.0014
0,015 0.0006 Clause 5.422.21
for any measliring length of : Dial gauge
500 | 20 Table locked in central positipn.
Maximum permissible deviation :
0,035 0.0014
Clause 5.522.4
a) The straightedge shall be set parallel
to the longitudinal movement of the
. . table; then the square shall be placed
0,02/500 0.0008/20 Straightedge, dial gauge against the straightedge. Table locked

and square

in central position.

b) Then check the table transverse
movement or the spindle head
movement on the beam.
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No.. Diagram Object —
]
B — SPINDLE
N al\
Measurement of run-out, of[the internal
taper of the spindle :
G7 a) near the spindle(nose; a)
X -‘:’- b) b) at a d!stance Fof 300 mm {12 in) from b)
the spindle nose.
SN
] \ a) Measurement of periodic axial slip; a)
/ | ]
l
G8 b) b) Measurement of camming|of the face b)
a of the spindle nose (incluqing periodic
w axiatsHp):
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ISO 3686-1976 (E)

Permissible deviation L Observations
: Measuring instruments and references to the test code ISO/R 230
mm in
Clause 5.612.3
Dial gauge and test Checking shall be\repeated for all
0,01 a) 0.0004 mandrel spindles, in the casé of turret|head drilling
machines.
0,02 b) 0.0008
0,01 a) 0.0004 a) Clauses 5.622.1 and 5/622.2
A force F, specified by the manufacturer
of the machine, shall be|exerted by
pressing towards the housing for tests a/
and b).
0,02 B) 0.0008 Dial gauge b) Clause 5.632
The distance A of dial gauge b) from
the spindle axis shall be as large as possible.
Checking shall be repeated for all
spindles, in the case of turret head drilling
machines.
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No.

Diagram

Object

a)

b)

Checking of squareness of the
to the table surface and of str

spindle axis
aightness of

the vertical slideways of the column :

a) in the vertical plane of~symmetry of

the machine;

b) in the plane.\perpendiclilar to the

vertical plane~of symmg
machine.

try of the

G10

a)

b)

i

b)

C — SPINDLE HEA

Checking of squareness off

D

the table

surface to the vertical movefgnent of the

spindle head or the bea
columns :

a) in the vertical plane of s
the machine;

L] |

m on the

mmetry of

b) in the plane perpendicular to the

vertical plane of symme
machine.

try of the
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I1SO

3686-1976 (E)

Permissible deviation

Measuring instruments

Observations

and references to the test code 1ISO/R 230

mm in
Clauses 5.512.1 and 5.512.42
1 Single spindle machines : . .
0,015/300* a) 0.0006/12* ;Spllr;d(lie head, table, cross slide, and beam
with o < 90° with a < 90° ocked.
% Checkina shall be repea
0,015/300* el 0-00067/12 h 7 . pegted for. .aH
Dial gauge and test splnd!es, in the case of tutref head drilling
2 | Turret machines mandrel machines.
0,025/300* a) 0.001/12*% .
with @ <90° with @ < 90° The. checking of the- squargness sha_ll be
carried out by(lpositionind the spindle
head in tHe"ylower, middle and upper
* * ’
0,025/300 b) 0.001/12 positions siccessively.
* Distance between the two points touched.
Clause 5.522.2
Table locked in central position
Cross slide locked.
Di_al gauge and cylin- The measurements shall bel taken in at
drical square. least three equi-spaced posftions of the
spindle head or beam.
0,015/300 a) 0.0006/12 pindle head or bea
. < (o] . < (o]
with & < 90 withe < 90 Spindle head or beam lTocked when taking
0,015/300 b) 0.0006/12 measurements.

9-10
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No.

Diagram

Object

a) b)

Checking of squareness of

the table

surface to the vertical movement of the

spindle housing or quill or the

G11

a)

|| |

on its slideways :

a) in the vertical plane“of sy
the machine;

b) in the plané) perpendicu
vertical ~plane of symme
machine:

turret head

mmetry of

lar to the
try of the

oy

b)

D — MULTI SPINDL
TURRET HEAD

Measurement of the accurg
positioning of the axes of {

cy of the
he internal

mounting surface of the spindles and

checking of the repeatabilit]
positionings

a) in a vertical plane perpendi
vertical plane passing throy

y of these

cular with a
gh the axis

U TUL ’

fa)
NS4

/

|
¢ N
‘ |

Deviation |||

b) in the vertical plane passing through

the axis of rotation of the t

urret.
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1SO 3686-1976 (E)

Permissible deviation

mm

Measuring instruments

Observations

and reference to the test code 1ISO/R 230

0,01/300
with a < 90°

0,01/300

a)

b)

0.0004/12
with a < 90°

0.0004/12

Dial gauge and square

Cl [ il mdls Lo W |
CTaaSt I I9Z2Z7Z

Table locked in centratposit

Spindle head and '¢ross slide

on.

ocked.

0,02

0.0008

Straightedge, dial gauges,
and test mandrel

Clauses 5.412.1 and

For a) and b) the dial gauge

6.4

upport shall

be set against the straightedige to place

the stylus on the centre ling
mandrel and as near as pog
spindle nose.

The dial gauge shall be adjy
zero reading on the test
reference spindle at mg
position.

The turret shall be rotated o
revolution. If it is not possi
one complete revolution, the
be revolved through the lar
fraction of a revolution first
tion, then in the opposite

as to bring it back to its origi

of the test
sible to the

sted to give
mandrel in
an runout

ne complete
ble to rotate
turret shall
jest possible
in one direc-
Hirection, so
nal position.

The turret chall than 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 dia

| gauge being

re-zeroed, the spindle shall be rotated to
the mean runout and the deviation

observed before and after o

ne complete

(or partial) revolution of the turret.

Repeat for all spindles.

All slides locked except drilling feed slide.

11 -12
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4.2 Practical test

Special equipment
(alternative)

!

No. Diagram Nature of test
a) b)
l
-
B
M = 5
. sl
3 Measurement of deflection of the spindle
. axis from its position squdre with the
table under an axial force agplied to the
spindle :
P1 ﬂ _
a) in the plane of symmetry of the
machine;
b) in the plane perpendicular|to the plane

of symmetry of the machine.

C
S

N J\m
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Permissible deviation

mm

Measuring instruments

Observations

and reference to the test code 1SO/R 230

1/1000

0.04/40

Specialequipment

Dial gauge and load cell

It is unnecessafy~to follow
ISO/R 230.-ACdrilling test

the test code

shall not be

carried out buat an axial fofce F shall be
exerted-on the spindle ndse, using the

table surface as a support.

The application of force

F and the

measurement of the deflectipn under load

of the axis of the spindle

n relation to

the table surface shall be fnade directly

on the spindle nose with the

equipment A mounted dif

spindle nose.

The base B of the load ce
sufficient area and rigidity

any deformation of the tablg.

The value of force F to be
be specified by the manufa
absence of a specified lo
shall be made to the graph
annex to determine the load
of the drilling capacity of th

Spindle retracted. Spindle hg
feed slide, table, cross slide,
placed and locked in mid
their respective slideways.

aid of special
ectly on the

| shall be of
to eliminate

exerted shall

Cturer. In the
hd, reference

given in the
as a function

P machine.

ad or drilling

beam shall be

-position on

A calibration sheet of the test instrument

M shall be supplied.

13-14
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