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INTERNATIONAL STANDARD

1ISO 1984-1982 (E)

Acceptance conditions for milling machines with table of

fixed| height with horizontal or vertical spindie —

Testing of accuracy

1 Scople and field of application

This Interpational Standard specifies, with reference "to
ISO/R 230| both geometrical and practical tests on general pur-
pose and normal accuracy milling machines with table of fixed
height, with horizontal or vertical spindle, and, the, correspond-
ing permisgible deviations which apply.

It deals only with the verification of aceuracy of the machine
and does npt apply to the testing of the running of the machine
(vibrations) abnormal noises, stick=slip motion of components,
etc.), or to|machine characteristics (speeds, feeds, etc.), which
should gerferally be checked“before testing accuracy.

2 Reference

ISO/R 230\ Machine tool test cade,

ing parts, description of measuring methods apd recommended
accuracy of testing equipment.

3.3 The sequence in which the geometrical tests are given is
related to the sub-assemblies of the machine and in no way
defines the practical order of testing. In ofder to make the
mounting of instruments or gauging easier, [tests may be ap-
plied in any order.

3.4 When inspecting a machine, it is not al\vays necessary to
carry out all the tests described in this International Standard. It
is up to the user to choose, in agreement with the manufac-
turer, those tests relating to the properties whjich are of interest
to him, but these tests are to be clearly statedl when ordering a
machine.

3.5 Practical tests should be made with firfishing cuts — for
example - depth = 0 1 mm (0 O(}A_in.).,_teed.pgrtooth =0,1mm

3 Preliminary remarks

3.1 In this International Standard, all the dimensions are ex-
pressed in millimetres and in inches.

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

(0,004 in) — and not with roughing cuts which are liable to
generate appreciable cutting forces.

3.6 When the tolerance is established for a measuring range
different from that given in this International Standard (see
clause 2.311 in ISO/R 230), it should be taken into consider-
ation that the minimum value of tolerance is 0,01 mm
(0,000 4 in).

3.7 For reasons of simplicity, the diagrams in this Interna-
tional Standard illustrate only one type of machine.
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4 Test conditions and permissible deviations

4.1 Geometrical tests

No. Diagram Obiject —
al b)
| |
! b :
' o e
1 m
[ ! ]
J—T-\ Verification of straightness of the vertical
] movement of the spindle head slide :
G a) in¢the vertical plane of symmetry of a)
the machine;
fo
b) of
* b) in the plane perpendicular [to the verti- b)
* cal plane of symmetry of the machine. ¢
C
ol
]
b)
* lrpl
; |
| Verification of squareness ‘I: the table
— * - surface to the vertical movement of the
‘—L.————l"-—Tj"' spindle head slide :
|
|
G2 a) in the vertical plane of symmetry of a)
a) b) the machine;
% }
+ - . Q@ b) in the plane perpendicular to the verti- b)
] @ * cal plane of symmetry of the machine.
N l- ( % |
— @ =
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ISO 1984-1982 (E)

Permissible deviation

.. Observations
M n truments
mm in easuring instrum and references to the test code ISO/R 230

Clause 5.232.1.

Instead of the straightedge |specified in
the test code ISO/R 230, us¢ the vertical
arm of a square.

Dial gauge and square Table in central position, taljle and cross
0,025 a) 0.001 slidedocKed.
a measuring length for a measuring length If the spindle can be locked, the dial
0 of 12 gauge may be mounted on it. If the spin-
dle cannot be locked, the dial gauge
shall be placed on the spindle head of
0,025 b) 0.001 the machine.
a measuring length for a measuring length
)0 of 12
Clause 5.522.2.
Table in central position, crpss slide and
table locked.
Dial nd square Spindle head slide locked when taking
0,025/300 a) 0.001/12 lal gauge a q measurements.
with « <90° with a <90°

If the spindle can be locked, the dial
gauge may be mounted on it. If the spin-
dle cannot be locked, the dial gauge shall

0.025/300 b) 0.001/12 be placed on the spindle head of the
v 4 machine.
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No. Diagram Object ———
For :
inler
Max:

G3 Verification of flatness of the table sur- atior:

face.
Loc:.
for
of 3.
a - b
|
gy
el | J=>
R
I a) Verification of parallelism of the table a)
: surface to the transverse movement of f
| the table (or spindle). 0‘;2,
G4 e
b) Verification of parallelism of the table b)
b surface to the longitudinal fnovement
a) T T f‘“ } ) of the table. f‘;'_
! of &
l Q@ May:i
J ! Eg ation
S| I J_JJ—»
| [
[
a) Measurement of run-out of the exter- a)
nal—centring surface—om—the spindle
nose (for machines having this fea
ture).
b) Measurement of periodic axial slip. b)
b)
Gb
¢) Measurement of camming of the face c)

of the spindle nose (including periodic

axial slip).
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1ISO 1984-1982 (E)

Permissible deviation

mm

in

Measuring instruments

Observations

and references to the test code 1ISO/R 230

,04 up to 1000

h 1 000 mm increase

0.0016 up to 40

For each 40 in increase in

), add 0,005 length, add 0.0002
m permissible devi- Maximum permissible devi- Precision  level  or Clauses 5.322 and 5.323.
ation : : ;
0,05 l 0.002 straightedge and slip Table and cross slide in central position,
’ . gauges table not locked, cross slide locked.
lerance : Local-tolerance—
0,02 0.0008
y measuring length for any measuring length
of 12
Clause 5.422.2 1.
The stylus(of)the dial gauge tp be placed
approximately at the working|position of
the tool.
The measurement may be made on a
straightedge laid parallel to the table sur-
face.
If the table length is grpater than
1 600 mm (64 in), the inspection shall be
0,025 a) 0.001 carried out by successive mogvements of
y measuring length for any measuring length the straightedge.
of 12 Straightedge and dial If the spindle can be locked] then after
0,025 b) 0.001 gauge locking the spindle head s.lide, the d‘ial
gauge may be mounted on it.|If the spin-
y measuring length for any measuring length dle cannot be locked, then the dial gauge
of 12 shall be placed on a fixed part of the
machine.
im permissible devi- Maximum permissible devi-

ation :

a) table and spindle head slidel locked;

0,05 0.002
b) cross slide and spindle |head slide
locked.
0,01 a) 0.0004 a) Clause 5.612.2.
0,01 b) 0.0004 b) Clauses 5.622.1 and 5.622.2.
Dial gauge A force F, specified by the fnanufac—
gaug turer of the machine, shall be exerted
by pressing towards the housing for
tests b) and ¢).
0,02 c) 0.0008 ¢) Clause 5.632.

The distance A of dial gauge ¢} from
the spindle axis shall be as large as

possible.
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cal plane of symmetry of the machine.

No. Diagram Object
Measurement of run-out of the internal
m [ taper of the spindle :
l b) 3l
_ p—f—] a) near the mouth of taper; a)
ch| a 3
- 4
b) Y - J
b) at a distance of{300 mm (12 in) from b)
the spindle nose,
for
A — ipe . . . of 3¢
Verification of parallelism off the spindle
Gl ‘vaY J L axis to the table surface (fof horizontal (free
spindle machines only). inclir
|
) | A\ . .
= ‘ =1 Verification of squareness of the spindle
: [T 01 axis to the table surface (for vertical spin-
'i ! dle machines only) :
. I
GS8 i a) in the vertical plane of symmetry of a)
: - o~ the machine;
b) in the plane perpendicular to the verti- b)
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ISO 1984-1982 (E)

Permissible deviation

Measuring instruments

Observations

and references to the test code 1SO/R 230

mm in

0,01 a) 0.0004 .
Dial gauge and test Clause 5.612.3.
mandrel

0,02 b) 0.0008

0,025 0.001

measuring length

id of the test mandrel

for a measuring length
of 12

(free end of the test mandrel

Dial  gauge and test
mandrel

Clause 5.412.4.

Tabie and cross slide unlocked, spindle

downwards) inclined downwards) head slide locked.
Clauses 5.512.1 and 5.512.42.
0,025/300 o al _0'001/12 o Dial gauge Table, cross slide and spindle head slide
with a <90 with a <90 locked.
0,025/300 b) 0.001/12
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No. Diagram Object —
Verification of parallelism of the spindle a)
l I ] ] axis to the transverse movement of the
table (only for machines with transverse for
b) Og — R table movement) : of &t
G9 ‘. a) in the vertical plane; (fres
a) incli:
= = o)
for
b) in the horizontal plane. of %
for
of &l
Verification of straightness of the median Ma:«
G10 or reference tee slot of the table. atic:
Verification of squareness of| the spindle
1 axis to the median or referenle tee slot of
the table (for horizontal spindle machines
only).
for
of &
Verification of parallelism of the median Mas:
G12 or reference tee slot to the longitudinal tla
movement of the table. atics
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ISO

1984-1982 (E)

Permissible deviation

Measuring instruments

Observations

and references to the test code ISO/R 230

mm in
0,025 a) 0.001
measuring  length for a measuring length
of 12

d of the test mandrel
| downwards)

(free end of the test mandrel

Dial gauge and test
mandrel

Clause 5.422.3.

Table in central position, spindle head

inclined-dewnwards)

slide locked.
0,025 b) 0.001
measuring length for a measuring length
of 12
0,01 0.0004
W'y measuring length for any measuring length

Jm permissible devi-

of 20

Maximum permissible devi-
ation :

Straightedge and dial
gauge or slip gauges; or
taut wire and naicro-

Clauses 5.212, 5.212.1, 5.212

The straightedge may be placed directly

.3 or 5.232.

on the table.
0,03 0.001 2 scope
Clauses 5.512.1 and 5.512.52
Table in central position.
0,02/300* 0.0008/12* Dial gauge Table, cross slide and spindlp head slide
locked.
* Distance between the two pgints touched.
0,015 0.0006
Iy measuring length for any measuring length Clauses 5.422.1 and 5.422.21.
of 12 Cross slide and spindle head slide locked.
im permissible devi- Maximum permissible devi- Dial gauge If the spindle can be locked, the dial

0,04

ation :

0.0016

gauge may be mounted on it

dle cannot be locked, then the dial gauge

shall be placed on a fixed
machine.

. |f the spin-

part of the

9-10
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No.

Diagram

Object

O U
- — - — Verification of squareness)qf the trans-
G 13 verse movement of the tabl:l (or spindle)
to the longitudinal"\movement of the
table.
[1 & /__ﬂ
. g :
_J L C " - Verification of parallelism of arbor sup-
EE'E — port guide on the over arm|(or arms) to
j_] l the spindle axis : a)
|
a) b)
I a) in the vertical plane;
O »
cla (») b) in the horizontal plane.
a) b)

Alternative

Verification of parallelism of arbor sup-
port guide on the over arm (or arms) to
the transverse movement of the table :

a) in the vertical plane;

b) in the horizontal plane.

al
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ISO 1984-1982 (E)

Permissible deviation

Measuring instruments

Observations
and references to the test code ISO/R 230

0,02/300

Clause 5.5622.4.

a) The straightedge shall be set parallel to
the table longitudinal movement; then
the square shall be placed against the

0.0008/12

Straightedge, dial gauge
and square

4 HP gy |
Suargimew

locked in central position,|

b) The table transverse’ moyement shall
then be checked.

If the spindle‘can be lockedl, then after
locking the spindle head sljde, the dial
gauge may-be mounted on if. If the spin-
dle cahnot be locked, then the dial gauge
shall\"\be placed on a fixed|part of the
machine.

0,02

a measuring length
00

o arm inclined down-|
ds)

0,02

a measuring length
00

a) 0.0008

for a measuring lendth
of 12

(over arm inclined-down-
wards)

b) 00008

for <@’-measuring length
of 12

Dial gauge and possibly
precision level

Clause 5.412.5

or
clauses 5.412.1 and 5.412.3.
Clause 5.422.4.

Over arm(s) locked.

0,02

a measuring length
00

r arm inclined down-
ds)

0,02

a measuring length
00

a) 0.0008

for a measuring length
of 12

(over arm inclined down-
wards)

b) 0.0008

for a measuring length
of 12

11-12
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No. Diagram Object ————
_E - i a)
b) %
B e ——4 2%
- 11 -
a)
(e
ait
First alternative th
Verification of coincidence of [the axis of b)
the bore of the arbor support with the
spindle axis :
a) in the vertical plane;
G 1§ }
IJLWLJ b) in the horizontal plane.
Second alternative
a)
A Bl g—x |
- ‘ fo
o S e = ( of
[ S (r
T 1
! bo
b)
f(T:”
of

a)
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1ISO 1984-1982 (E)

Permissible deviation
Observations

and references to the test code ISO/R 230

Measuring instruments

mm in
Clauses 5.442 and 5.422.4.
Arbor support located 300 mm (12 in)
away from the spindle no
The measurement shall be madL as near as
possible to the arbor support.
Over arm locked ;and: arbor syipport not
connected to the machine bed.
0,03 a) 0.0012
of the bore of the (axis of the bore of the
support lower than arbor support lower than N
sindle axis) the spindle axis)
0,03 b) 0.0012
It is unnecessary to follow th¢ test code
ISO/R 230; the dial gauge is mounted on
the spindle and the stylus tguches the
. bore of the arbor support.
Dial\~gauge and test
mandrel The reading observed on the|dial gauge
shall be divided by 2 for comparison with
the permissible deviation.
0,04 a) 0.0016

Iny measuring length
)0

drel inclined down-
i on the side of the
>f the arbor support).

0,03

ny measuring length
0

for any measuring length
of 12

(mandrel inclined down-
wards on the side of the
bore of the arbor support).

b) 0.0012

for any measuring length
of 12

shall not be divided by 2.

A)The end of the mandrel or cutter
arbor is held by the arbor support.

B) The arbor support is positioned mid--
way along the mandrel or cutter arbor.

The reading observed on the dial gauge

13-14
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