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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that commlttee International organlzatlons governmental and non- governmental in
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as an International Standard requires approval by at least 75 % of the member-bodies casting

(IEC) on aII matters of electrotechnlcal standardlzatlon
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

tional Standards adopted by the technical committees are circulated to the member bodies

irawn to the possibility that some of the elements of this part of ISO 1984-may be the subject

hall not be held responsible for identifying any or all such patent rights.

Standard 1SO 1984-2 was prepared by Technical Committee ISO/TC 39, Machi
be SC 2, Test conditions for metal cutting machine tools.

pdition of 1SO 1984-2, together with SO 1984-1, ¢cancels and replaces 1SO 1984:]
1984, of which they constitute a technical revision.

nsists of the following parts, under the generalititle Test conditions for manually controll
th table of fixed height — Testing of the accuragy:

Machines with horizontal spindle

Machines with vertical spindle
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for voting.
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Test conditions for manually controlled milling machines with
table of fixed height — Testing of the accuracy —

Part 2
Machi

nes with vertical spindle

1 Sco

This part
purpose g
the applic

This part
the testin
checking

This part
designatig

NOTE

pe

of 1SO 1984 specifies, with reference to 1SO 230-1, both geometric and machining tests
nd normal-accuracy milling machines with table of fixed height and witl"a vertical spindle. It 3
Able tolerances corresponding to the above-mentioned tests.

Df ISO 1984 deals only with the verification of the geometric aceutacy of the machine. It doeg
j of the machine operation (vibrations, abnormal noises, sticksslip motion of components,
Df its characteristics (speeds, feeds, etc.), which should generally be checked before testing t

of 1SO 1984 defines the terminology used for the pfincipal elements of the machine and
n of axes in accordance with 1ISO 84111,

Numerically controlled milling machines are covered by ISO 10791-2[21,

2 Nor

ative reference

The following normative document contains provisions which, through reference in this text, constitute

on general
Iso specifies

not apply to
etc.), nor to
e accuracy.

ndicates the

brovisions of

this part df ISO 1984. For dated references, subsequent amendments to, or revisions of, any of these| publications
do not apply. However, parties to @agreements based on this part of ISO 1984 are encouraged to inyestigate the
possibility] of applying the mast)recent editions of the normative documents indicated below. For undated
referencesg, the latest edition ‘ef) the normative document referred to applies. Members of ISO and I[EC maintain
registers ¢f currently valid_Ihternational Standards.

ISO 230-1:1996, Test-code for machine tools — Part 1: Geometric accuracy of machines operating uphder no-load
or finishing conditions.

3 Terminology. designation of axes and machining operations carried out

3.1 Terminology and designation of axes

See Figure 1 and Table 1.

3.2 Machining operations carried out

See Figure 2.

© 1SO 2001 - All rights reserved 1
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Figure 1 — Machines with vertical spindle
Table 1 — Terminology
Reference English French
1 Bed Banc
2 Column Montant
3 Saddle/cross-slide Chariot
4 Saddle slideways Glissieres de selle
5 Table Table
6 Table\slideways Glissieres de table
7 Table surface Surface de fixation
8 Spindle head Poupée porte-broche
9 Spindle head slideways Glissieres de poupée porte-broche
10 Spindle nose Nez de broche

2 © IS0 2001 — All rights reserved
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4 Prel

4.1 Me
In this p
millimetre
tolerancey
used for g

0,014

4.2 Ref

To apply this part of ISO 1984, reference shall be:made to ISO 230-1, especially for the installation of

before teg
recomme

In the “Oh
the correq

ISO 230-1.

4.3 Tes

The sequ
testing. In

4.4 Tes

a) Slab milling b) Face milling c) End millin

Figure 2 — Milling operations

minary remarks

AsuUring units

larification purposes. The equivalence of the following expressions should always be kept in

/1000 = 10 prad = 2”

erences to 1ISO 230-1

hded accuracy of testing equipment:

servations” block of the testSydescribed in clauses 5 and 6, the instructions are followed by a
ponding clause in ISO 230-1 in cases where the test concerned is in compliance with the spe
ting sequence

bnce in which 'the tests are presented in this part of ISO 1984 in no way defines the pracf
order tosmake the mounting of instruments or gauging easier, tests may be performed in any|

ts-to be performed

art of 1SO 1984, all linear dimensions, deviations and corresponding tolerances are gxpressed in
5; angular dimensions are expressed in degrees, and <angular deviations and the corresponding
are expressed in ratios as the primary method, but in same cases microradians or arc seconds may be

ind:

the machine

ting, warming up of the spindle and:other moving components, description of measuring methods and

reference to
cifications of

ical order of
order.

When testing a machine, it is not always necessary nor possible to carry out all the tests described in this part of
ISO 1984. When the tests are required for acceptance purposes, it is up to the user to choose, in agreement with
the supplier/manufacturer, those tests relating to the components and/or the properties of the machine which are of
interest. These tests are to be clearly stated when ordering a machine.

4.5 Measuring instruments

The measuring instruments indicated in the tests described in clauses 5 and 6 are examples only. Other
instruments measuring the same quantities and having at least the same accuracy may be used. Dial gauges shall
have a resolution of 0,001 mm.
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4.6 Machining test

Machining tests shall be made with finishing cuts only, not with roughing cuts which are liable to generate
appreciable cutting forces.

4.7 Minimum tolerance

When establishing the tolerance for a measuring length different from that given in this part of ISO 1984 (see 2.311
of ISO 230-1:1996), it shall be taken into consideration that the minimum value of tolerance is 0,005 mm.

4 © ISO 2001 - All rights reserved
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5 Geometric tests

5.1 Axes of motion

Object G1

Checking of straightness of the vertical movement of the spindle-head slide (Z-axis):
a) inthe YZ-plane (EYZ);
b) inthe ZX-plane (EXZ).

Diagram
yA Z
Y X
L
| —
=
p=—
11
a) b)
Tolerange For a) and b) Measured deviation
0,025 for a measuring length of 300 a)
b)
Measurifpg instruments
Dial gauge and square
Observations and referentes to ISO 230-1:1996 5.232.11
Adjust the square to obtain similar readings at both ends of its measuring length.
Table in ¢entral pgsition:
a) crosg-slide (Y-axis) locked,

b) table (X-axis) locked.

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

© ISO 2001 - All rights reserved 5
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Object G2
Checking of squareness between the transverse cross-slide movement (Y-axis) and the longitudinal movement
(X-axis).
Diagram
X X
Y g
] I ] . ] I ] .
[0 00000000 [0 000000000
1) 2)

Tolerance Measured deviation

0,02 for a measuring length of 300

Measuringlinstruments

Straightedgg, dial gauge and square

Observations and references to ISO 230-1:1996 5.522.4
Spindle-hedd slide (Z-axis) locked.

1) The staightedge shall be set parallel to the“longitudinal table movement (X-axis); then the squarg shall be
placed agajnst the straightedge. The table-shall then be locked in the central position. This test can also be
performed (ithout the straightedge, aligning the long arm of the square parallel to the X-axis.

2) The trapsverse cross-slide movement (Y-axis) shall then be checked.

If the spindle can be locked, the dial gauge may be mounted on it. If the spindle cannot be locked, the djal gauge
shall be plaged on a fixed part-of the spindle head.

6 © IS0 2001 — All rights reserved
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Object G3

Checking of angular deviation of the table in its longitudinal movement (X-axis):
a) in the vertical ZX-plane (pitch, EBX);
b) in the vertical YZ-plane (roll, EAX).

Diagram
=1 ‘ Z
=
=
-] | ——
11
a) b)
Tolerange Measured deviation
a) X<1000 0,06/1000 (or 60 prad or 12 ") ForX=...
a)
X >1000 0,10/1 000 (100 prad or 20 )
b)
b) 0,03/L 000 (or 30 microrad or 6 ")

Measurifpg instruments
Precision level
Observations and references to 1SO.230-1:1996

The level shall be placed in the centreof the table
a) longitudinally;
b) transyersely.

When th¢ X-axis.motion causes an angular movement of both spindle head and work-holding table} differential
measurements.of the two angular movements shall be made and this shall be stated.

The reference level (when used) shall be located on the column or the spindle head and the spindle head shall be
in the middleof its travel range

Measurements shall be taken at a number of positions equally spaced (200 mm or 250 mm) along the travel
direction.

The difference between the maximum and the minimum readings of both directions of movement shall not exceed
the tolerance.

© 1SO 2001 - All rights reserved 7
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5.2 Table
Object G4
Checking of flatness of the table surface.
Diagram
(0] o | X
= _E = Y
| N |
\ ™~ \
. f . - .
| 7N |
\ - |
~ .
- -
- 1(0) >
Tolerance Measured deviation

For each 1J000 mm increase in table length, add 0,005 to the preceding

tolerance

Maximum t¢lerance: 0,05

0,04 up to 1 000 concave only

Local toleranhce: 0,02 for any measuring length of 300

Measuringlinstruments

Precision lejvel or straightedge and gauge blocks

Observations and references to 1ISO 230-1:1996

5.322 and 5.323

Table (X-axjs) and cross-slide (Y-axis) in central position, table not locked, cross-slide locked.
NOTE The alphabetical refererences on«he diagram correspond to those used in Figure 28 of ISO 230-1:1996.

© ISO 2001 - All rights reserved
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Object G5

Checking of parallelism between the table surface and
a) the transverse cross-slide movement (Y-axis), in the vertical YZ-plane;

b) its longitudinal movement (X-axis), in the vertical ZX-plane.

Diagram
VA VA
.| .|
L
—
I e
=1

a) b)

Tolerange For a) and b) Measured deviation
0,025 for a measuring length of 300 a)
Maximum tolerance: 0,05 b)

Measurimg instruments
Straightedge and dial gauge
Observafions and references to 1SO 230-1:1996 5.422.21
The stylus of the dial gauge shall be(placed approximately at the working position of the tool.
The meapurement may be made-on“a straightedge laid parallel to the table surface.
If the taple length is greatep) than 1600 mm, carry out the inspection by successive movemgnts of the
straightegige.
Spindle-head slide (Z-axis) locked:
a) table|(X-axis) locked;
b) crosg-slide(¥-axis) locked.
If the spindie-can-be-lockedthe-dial-gauge-may-be-mounted-en-ittithes

indle-eannetbelockedthe dial gauge

AN~ raman g orgoo gty ot oo teo

shall be placed on a fixed part of the spindle head.

© ISO 2001 - All rights reserved 9
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Object G6

Checking of squareness between the table surface and the vertical movement of the spindle-head slide (Z-axis):

a) inthe YZ-plane;
b) inthe ZX-plane.

Diagram
yA yA
Y X
I
—/
¢ 4 — H
== H _ﬂ]
(|
a) b)
Tolerance Measured deviation
a) 0,025 for a measuring length of 300 with & < 90° a)
b) 0,025 fgr a measuring length of 300 b)
Measuring[instruments
Dial gauge and square
Observations and references to ISO230-1:1996 5.522.2
Table in central position:
a) cross-slide (Y-axis) locked;
b) table (X-axis) locked.
If the spindle can be Jocked, the dial gauge may be mounted on it. If the spindle cannot be locked, the djal gauge
shall be plaged on a-fixed part of the spindle head.

10 © IS0 2001 — All rights reserved
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Object

Checking of straightness of the median or reference T-slot of the table.

G7

Diagram

OO0 00000000 O

%/

Tolerand

e
0,01 for a measuring length of 500

Maximum tolerance: 0,03

Measured deviation

Measurifpg instruments

Straighte

dge and dial gauge or gauge blocks, or taut wire and microscope;,or-autocollimator

Observa

The strai

fions and references to ISO 230-1:1996
jhtedge may be placed directly on the table.

52%12,5.212.1, 5.212.3 or 5.232

©1S0 2001
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Object G8
Checking of parallelism between the median or reference T-slot and the longitudinal movement of the table
(X-axis).
Diagram
é g X
) :
O
TN
O—E,J-
| N S
Tolerance Measured, deviation
0,015 for a measuring length of 300
Maximum tolerance: 0,04
Measuringlinstruments
Dial gauge
Observations and references to 1ISO 230-1:1996 5.422.1%nd 5.422.21

Cross-slide|(Y-axis) and spindle-head slide (Z-axis) locked.

If the spindle can be locked, the dial gauge may be mountegton it. If the spindle cannot be locked, the djal gauge
shall be plated on a fixed part of the spindle head.

12 © IS0 2001 — All rights reserved
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Object

Checking of

b) periodic axial slip,

c) camming of the face of the spindle nose (including periodic axial slip).

G9

a) run-out of the external centring surface on the spindle nose (for machines having this feature),

Diagram
al
F
t+—

Tolerande Measured deviation
a) 0,01 b) 0,01 c) 0,02 a)

b)

c)
Measurifg instruments
Dial gauge
Observationstand references to 1SO 230-1:1996
a) 5.612.2

b) 5.622.1and 5.622.2

housing for tests b) and c).
c) 5.632

The distance A of dial gauge from the spindle axis shall be as large as possible.

A force F, specified by the supplier/manufacturer of the machine, can be exerted by pressing towards the

© ISO 2001 - All rights reserved
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