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1SO 8636-2 : 1988 (E)

Acceptance conditions for plano-milling machines -

Testing of the accuracy —

Part

Gantry-type machines

1 Scops

This part of

and field of application

ISO 8636 specifies, with reference to ISO 230-1,

the preliminpry tests, geometrical tests and practical tests for

gantry-type
deviations w
machines, e
(for aircraft)

This part off
machine ac

plano-milling machines, and the corresponding
hich apply to general purpose, normal accuracy,
kcluding machines for machining light alloy panels

ISO 8636 deals only with the verification(of the
curacy. It does not apply to the testing-'of the

running of the machine (vibration, abnormal noise, stick-slip

motion of ¢
characteristi
checked bef

This part of
principal par

bmponents, etc.) nor to the checking of machine
Cs (speeds, feeds, etc.) which s§hould generally be
pore the accuracy is tested.

ISO 8636 gives the_nomeénclature used for the
ts of the machine apd-the designation of the axes.

NOTE — In afdition to terms Used’in the three official ISO languages

(English, Fre|
equivalent tef
these have Y
ISO/TC 39 an
bodies for Ge|

hch and Russian), this part of 1SO 8636 gives the
ms in the.German and Italian languages in an annex;
een inclided at the request of Technical Committee
d are published under the responsibility of the member
many F.R. (DIN) and Italy (UNI). However, only terms

given in the g

fficial languages can be considered as ISO terms.

3 Preliminary observations

3.1.@In this part of ISO 8636, all dimensions and Heviations are
expressed in millimetres and inches.

3.2 To apply this part of ISO 8636, reference should be made
to 1SO 230-1, especially for the installation of|the machine
before testing, warming up of the spindle and pther moving
parts, description of measuring methods and recommended
accuracy of test equipment.

3.3 The temperature conditions during the tests shall be
specified by agreement between manufacturer and user.

related to the sub-assemblies of the machine amd in no way
defines the practical order of testing. In particlilar, to make
instrument mounting or gauging easier, tests may be applied in
any order.

3.4 The sequence in which geometrical test]: are given is

3.6 When inspecting a machine, it is not alwayg necessary to
carry out all the tests given in this part of ISO 86B6. It is up to
the user to choose, in agreement with the manufacturer, those

2 References

ISO 230-1,

Acceptance code for machine tools — Part 1:

Geometric accuracy of machines operating under no-load or
finishing conditions.

ISO 7572, Conditions of acceptance and installation for work-
holding fixed tables of machine tools.

ISO 8636-1, Acceptance conditions for plano-milling ma-
chines — Testing of the accuracy — Part 1: Portal-type
machines.

tests relating to the properties-which-are-ofinterest to him, but

these tests are to be clearly stated when ordering a machine.

3.6 Practical tests shall be carried out with finishing cuts and
not with roughing cuts which are liable to generate appreciable
cutting forces.

3.7 When establishing the tolerance for a measuring range
different from that given in this part of ISO 8636 (see subclause
2.311 of ISO 230-1), it should be borne in mind that the
minimum tolerance value is 0,005 mm (0.000 2 in).

3.8 For reasons of simplicity, the diagrams in this part of
ISO 8636 are based on one single machine type.
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4 Definitions and description

4.1 Definitions of the machining processes that
can be carried out

4.1.1 Milling operations

These are mainly end milling operations carried out using “face
cutters’’ or ““end mills’’, and sometimes milling operations on
two or three faces using end mills or side and face cutters. The
tools are mounted either on the spindle taper or on the spindle

4.3.2 Columns, top bridge and cross-rail

The columns (9) and (10) are rigid parts with vertical greater
axes and which either slide on the beds or are fixed rigidly to
column slides (7) and (8) which slide horizontally on the beds.

The top bridge (11) is a fixed part connecting the two columns
near their upmost end.

The cross-rail (14) is a part whose greater axis is parallel to the
plane of the table. In the case of machines with fixed cross-
rails, the cross-rail is made integral with the columns and may

front face.

4.1.2 Boring|operations

Boring consisfs of machining the diameters of cylindrical,
conical, blind ¢r through holes, to the required size.

4.1.3 Drilling and tapping operations

These operatigns consist of drilling and/or tapping blind or
through holes,|

4.2 Definitjon of gantry-type plano-milling
machines ahd main types

4.2.1 Definition

gantry-type plano-milling machines: Machines with one
fixed workpie¢e clamping table and two beds provided with
slideways on dither side of the table, which are independent or
not of the table. The gantry, composed of a left-hand column
and a right-hand column supported by respective column slides
and made integral with a fixed top bridge, is moved along-the
bed slidewayd. The gantry supports a horizontal cross-rail,
movable or fided in the vertical plane, on whichtone or more
milling heads jare mounted with vertical or inclinable spindle
axes.

4.2.2 Main types

In general tHese machines are\ classified into two types
characterized py their particular_configuration :

— gantryttype plano-milling machines with fixed cross-
rail;

— gantryttype\, plano-milling machines with movable
cross-rail.

be used as a top bridge, in the case of machines with movable
cross-rails, the cross-rail slides vertically on the slideyays of the
columns (12) and (13).

The cross-rail is provided with horizontal slideway$ on which
one or more milling heads with vertical or inclinaple spindle
axes are mounted.

4.3.3 Milling heads

Milling heads (16) are\'parts which move on the cross-rail
slideways.

The portion ifdifect contact with the cross-rail slideways is
called the bettom slide (15). The milling head may e mounted
so that it 'slides on the bottom slide in the direction of the
spindle’axis; it is then called a ram. The spindle may be
mounted in a quill sliding in the milling head in the flirection of
the spindle axis. Some parts of the head may be irjclinable.

4.3.4 Cutting and feed movements

4.3.4.1 Cutting motions

Cutting movements are generated by the spindle motors and
kinematic chain of the milling heads driving the milling spindles.

4.3.4.2 Feed motions

The following feed movements with continuous|or discon-
tinuous speed variation may exist on certain machipes:

— horizontal movement of the movable gantry;
— vertical movement of the movable cross-rajl;

— horizontal movements of the milling heads

4.3 Description

See the nomenclature given in 5.1 for an explanation of the
numerals.

4.3.1 Table and beds

The table (1) is a rigid fixed part placed between the beds (3)
and (4). The beds are rigid parts, made integral with the table if
required, which comprise horizontal slideways on which the
movable gantry slides.

NOTE — The table may possibly be replaced by a floorplate.

- ‘ if .
— vertical movements of quills, if any;

— rotational movements (tilt movements of milling
heads), if any.

NOTES

1 In general rapid traverse is available in addition to feed movement
of the driven parts.

2 The vertical movement of the movable cross-rail may be either a
feed movement (in which case the cross-rail is said to be movable
when working) or a movement of displacement between two fixed
working positions (the cross-rail is then said to be movable when being
positioned).
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5 Nomenclature and designation of axes

5.1 Nomenclature

Y -
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Figure 1 — Gantry-type plano-milling machine with variable height cross-rail
Referencd Designation
English French Russian
1 Table (or floorplate) Table (ou taque) Cton (unu NnNuTa OCHOBaHIiA)
2 Clamping surface Surface de bridage Pa6ovyan NOBEpXHOCTb
3 Left-hand bed Banc gauche NleBan cTaHUHa
4 Right-hand bed Banc droit MpaBaA cTaHuHa
5 Left-hand bed slideways Glissiéres du banc gauche Hanpasnaiowwne neson cTaHUHbI
6 Right-hand.bed slideways Glissiéres du banc droit Hanpasnsatowwne npasomn CIHMHbI
7 Left-hard column slide Chariot porte-montant gauche KapeTka neBow cTOnKu
8 Right=hand column slide Chariot porte-montant droit KapeTka npasow CTOMKM
9 Left*hand column Montant gauche NeBan cTomnka
10 Right-hand column Montant droit [lpapan cTOMKa
1" Top bridge Entretoise MNonepeuyHan 6anka
12 Left-hand slideways column Glissiéres du montant gauche Hanpasnaiowwne neson cTOMKN
13 Right-hand slideways column Glissiéres du montant droit Hanpasnaiowwne npaBon CTONKN
14 Cross-rail (movable, fixed) Traverse (mobile, fixe) TpaBepca (NOABMIKHAA, HEMOABUXKHASA)
15 Bottom slide Cuirasse KapeTka cynnopTa
16 Vertical milling head Téte de fraisage verticale Fonoeka BepTUKaNbLHO- opesepHan
16b Ram (quill) Coulant (fourreau) MonayH (BTynka)
17 Milling spindle Broche porte-fraise WnuHgens dopesbi
18 Tool (milling cutter) Outil (fraise) WHCTpyMeHT (cppesa)
19 Reference T-slot Rainure de référence Basosbin nas
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5.2 Designation of axes

Y -

Figure 2 — Type 1: Machine with one milling head on a movable cross-rail

Figure 3 — Aype 2: Machine with one milling head on a movable cross-rail and an additional milling head
swivelling on axes C and A
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o=

Figure 4 — Type 3: Machiné with two milling heads on a movable cross-rail
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6 Acceptance conditions and permissible deviations

6.1 Geometrical tests

No.

Diagram Object
a) H
. A — Bed
[!_. e J] Checking of levelling of ‘bed slidewayg 1 :
— TR =
H Ly a) checking of_slideway straightnesp in the
‘l;1‘ vertical plane;
b) -
GO1 l:' 7_'_——”1
i F
b) checking of slideway parallelism in the
l ! vertical plane.
\~/
Alterngtive
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Permissible deviation Measuring Observations and references
mm in instruments to the ISO 230-1 acceptance code
a)
0,05 0.002
for L2 < 15000 for L2 < 590
0,06 0.002 4
for 15000 < L < 25000 for 590 < L < 984 Gantry not in place.
0,08 0.003 1 Subclauses 3.1 and 3.2
for 25000 < L < 35000 for984 < L <1378 Place level in longitudinal difection on the
slideways at various points gqually spaced
0,1 0.0033 Precision level over the whole length.
for L > 35000 for L > 1378 straightedge '
or optical Subclause 5.412|7
Local tolerance: measurement Such check 0 b 4 out wh
inst ts and uch checks are to be carrfjed out when
0,02 0.000 8 :Ir;:t::rgir;ls an mounting the machine.
over any measured length.of micrometer
1 000 40
b)
0,02 0.000 8

1 000

Maximum permi

faWaVe)

oversany measured length of

40

ssible deviation:

nnn')1

;00

UTUU00

whatever the distance between slideways

1) The shape characteristics of the bed basic
plane from which the permissible deviation is
measured shall be supplied by the manufacturer
as a drawing or a written description.

2) L is the length of the slideways.
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b) Checking of parallelism of

No. Diagram Object
| 1gd
H]-‘J a) Checking of straightness of reference
Ta “ ' slideway in the)hotizontal plane.
51 13
L |
G02

reference

slideways in the horizontal plgne (for
machines having two reference slide-

ways).
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Permissible deviation

Measuring Observations and references
mm in instruments to the ISO 230-1 acceptance code
a)
0,05 0.002
for LM < 15000 for L1 < 590
Subcl .212.3 .
0,06 0.002 4 ubclauses 5.212.3 and 5.222
t ti | .
for 1500 < L < 25000 for 590 < L < 984 _ Gantry not in place
Microscopevand
0.08 0.003 1 taut wire“or Subclauses 5.212.3 and 5.222
other optical Fix taut wire to each end| of slideway,
for 25000 < L < 35000 for984 < L < 1378 |nstryment, stretch and orientate it.
special support
0,1 0.003 9 or measuring Fix and orientate special [support and
carriage microscope on slideway at yarious points
for L > 35000 for L > 1378 equally spaced and read irldication vari-
ation.
Local tolerance:
0,015 0.000'6
over any measured length of
1 000 40
b) Subclause 5.412|6
Place the special support on [one reference
0,02 0.000 8 slideway and the opposite sl{deway.
ial
over anyqujasured length of gfﬁ:;zszl:iﬁgort Move special support alopg slideways
1000 40 through various equally-spaced points.

Maximum permi

ssible deviation:

carriage, dial
gauge or optical
method

Record dial gauge indication

The operation G02 may b
checking straightness on one

variation.

P carried out
slideway and

0,08 0.003 1
—whatever the distance between slideways

paratelismon-the-other——

1) L is the length of the slideways.
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No. Diagram Object
B — Table
Checking of flatness of table surface.
1) For large machines
a) straightness in the longitudinal [direction
(X axis);
=X
0
G1 b) straightness in the transverse [direction
a) = @ b) (Y axis). (For machines with |a table
=] [ (Y oo
LT

2) For small machines

10
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Permissible deviation

mm

Measuring
instruments

Observations and references
to the 1SO 230-1 acceptance code

Subclause 5.323

1) Place the level (straightedge) suc-
cessively in the longitudinal direction at
a), then in the traverse direction at b) on

1)
For Y axis dimensions greater than
2 000 83
a)
0,06 0.002 4
for[x2 < 10 000 for x2) < 3%4
0,08 0.003 1
for 10 000 < x < 20 000 for 394 < x < 787
0,1 0.0039
for 20 00 < x < 30 000 for 787 < x < 1181
0,12 0.004 7
fof x > 30 000 for x > 1181
Local tolerance:
0,02 0.000 8
over any measured length of
1 000 40
Precision level
b) and straight-
0,03 0.001 2 edge
for y3 < 2000 for y3) <79
For each| additional 500 mm (20 in) over-2'000 mm (79 in)

increase the
0,005

Maximum permi

tolerance by
0.000 2

ssible deviation:

the table suriace and moile it through
various equally-spaced-posjtions.

Read indication variation.

0,06 0.002 4
Local tolerance:
0,02 ] 0.000 8
over any measured length of
1000 | 40
]
2)
For Y axis dimensions less than or equal to
2000 83
0,03 0.001 2
Local tolerance:
0,02 | 0.000 8
over any measured length of
1000 l 40

2) The shape characteristics of the table
basic plane from which the permissible
deviation is measured shall be supplied
by the manufacturer as a drawing or a
written description.

1) To verify the block, see ISO 7572.
2) For x, dimensions along X axis.

3) For y, dimensions along Y axis.

"



https://standardsiso.com/api/?name=1eb4801952fd599aa4a24e1181d18d84

1ISO 8636-2 : 1988 (E)

No. Diagram Object
C — Gantry
PAT
G2 Checking of straightness of gantry mgvement
in the horizontal plane.
]
F
¢
Checking of parallelism of longitudinal
G3 L] L] displacement of gantry (X axis) to reference
T-slot (if any) in the horizontal plape. (For
machines with g @abte onty. )

12
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Permissible deviation

Measuring Observations and references
mm in instruments to the 1ISO 230-1 acceptance code
0,05 0.002
for LY < 10 000 for LY < 394
0,06 0.002 4 Subclause 5/2322

for 101000 < L < 20 000

0,08
for 20[000 < L < 30 000

for394 < L < 787

0.003 1
for787 < L < 1181

Taut wire and
microscope or
other optical

Fix taut wire to the-extremiti
(or floorplate), stretch it and

Place milling_head in mid-posdition on cross-

rail.

bs of the table
orientate it.

0.1 0.003 9 devices Fix ;/microscope on milling hg¢ad and orien-
for L > 30 000 for L > 1181 tate it.
) Move gantry through vaJ’ious equally-
Local tolerance: spaced points and record indlications.
0,02 0.000 8
over any measured length of
1 000 40
1) L is the gantry stroke.
0,05 0.002
for LY < 10 000 for LY < 394
0,06 0.002 4
for 101000 < L < 20,000 for 304 < L < 787 Subclause 5.422 92
0,08 0.003 1 il gauge Place cross-rail in lower position on gantry.
. Fix dial gauge support and dial gauge o
for 20000 <. £ 30 000 for 787 < L < 1181 support, dial L 9atde supp gauge on
milling head.
gauge, T-square
0,1 0.003 9 and straightedge | Place dial gauge stylus in|contact with
oropticat device | Teference T-slot and mo try al lot
for L > 30 000 for L > 1181 len siotan Ve gantly along slo
gth.
Local tolerance: Record indication.
0,02 0.000 8

over any measured length of

1000

40

1) L is the gantry stroke.

13
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No. Diagram Object
- a) Checking of parallelism of ganry dis-
placement to table,surface in the|vertical
'D I le plane (for machines with a table).
“4+-——— - — — —— — — — R
b) Checking of straightness of | gantry
longitudinal displacement in the |vertical
W plane (for machines with a floorplate).
-
[ —
Checking of the slope variation in the vertical
plane of the movable cross-rail during its
] displacement
3 1: in the lower position,
G5 = ;E; ] 2: in the medium position,
t 1 3: in the higher position,
! "
[P ¥ a) in the case of a fixed cross-rail when work-
il v IM ing without mechanical indexing;
b) other cases.

14
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Permissible deviation

Measuring Observations and references
mm in instruments to the ISO 230-1 acceptance code
Place cross-rail in lower position on column
and milling head in mid-position on cross-
rail
Fix dial gauge supportcand|dial gauge on
milling head.
Dial gauge
a) or b) support, dial Subclause 5.422(22
0,05 0.002 gauge zrd K a) Place gauge blocks on trble at various
; gauge blocks point§{at equal distance$ of 1 000 mm
for L1 < 10 000 for LY < 394 (40 in).
0,06 0.002 4 Place dial gauge stylus against the sur-
face of one block; moJe gantry until
for 10000 < L < 20 000 for394 < L < 787 stylus is in contact with|another block
0.08 0.003 1 and read indication variation.
for 200000 < L < 30000 for787 < L < 1181
01 0.003 9 1) L is the gantry stroke.
for L > 30 000 forL > 1181
Local tolerance:
0.015 0.000 6 Subclause 5.232.2

over any measured length of

b) Place straightedge on thdg floorplate and
orientate it in the longitydinal direction

1000 40 SDL:aI %E:ggial parallel to gantry longitudinal displace-
pport, dia ment. Place dial gauge [stylus against
gauge, straight- .
straightedge and move gantry through
edge and gauge il K indikati
blocks or optical milling strol e._Read indi¢ation at every
. 1 000 mm (40 in).
devices
Repeat operation at twp positions of
milling head symmetrical to preceding
position.
1) L is the gantry stroke.
Subclause 5.212.2 or 5.212.21 or 5.212.22
Pre(.:ision level, Place level in mid-position on appropriate
straightedges face of cross-rail and read indications in
and gauge quoted positions.
a) blocks or optical - i
0.03/1 000 I 0.001 2/40 methods Place milling heads symmetrically.
b) Lock cross-rail at each position.
0,02/1 000 0.000 8/40

15
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a)

in the longitudinal plane (X axis);

b) in the transverse plane (Y axis).

No. Diagram Object
!
~ Checking of squareness of movable d¢ross-rail
GVA || mSa vertical displacement to reference plape
G6 9

16
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Permissible deviation

Measuring
instruments

Observations and references
to the ISO 230-1 acceptance code

for

for

a) and b)
D,02/500
1) < 1500

D,03/500
L > 1500

0.000 8/20
for L1 < 59

0.001 2/20
for. "> 59

Dial gauge sup-
port, dial gauge,
square cylinder
and surface
plate or straight-
edge

Subclause 5.522.2

Place.-gantry and milling hea
stroke.

Fix dial gauge support and dipl gauge on
milling head. Lock milling hedd on cross-

rail.

Place square cylinder on a s

oriented parallel to the refefence plane
defined by the gantry longitudipal displace-

ment and the milling head

in the longitudinal plane at poi
square cylinder. Move cross-ra
and read indication.

displacement; then place dial Fuge stylus
[

Rotate square cylinder 180° and repeat the

checking in the same order.

Calculate the average value ¢f the devi-

ations determined.

Then check in the transverge plane at

points by and b,.

carried out at the mid-positio
extreme positions of the milli
the cross-rail.

For large machines, checki;['g may be

1) L is the cross-rail stroke.

d at mid-

rface plate

transverse

t a; on the
to point a,

and in two
g head on

17
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No. Diagram Object
D — Milling head
Checking of parallelism in a vertical plane of
the milling head transverse displacement to
the table surface
a) in the case of a fixed cross-rail when work-
ing without mechanical indexing;
b) in other cases.
[ [l —LL ]
] NOTE — For machines with a table only.
[ - j]
f
G7 !
X-7] d
e
hd
mfn_l—;n]‘m
a) 1
i
Checking of straightness of the milling head
transverse displacement on the crois—rail
Gs L a) in the- horizontal plane (for all machine
types);
b)
b) in the vertical plane (for machines with a
] I —“l [ I floorplate only).
L ]
L -1 il
L 1
|
A
i d

18
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Permissible deviation

Measuring Observations and references
mm in instruments to the ISO 230-1 acceptance code
a)
0,03 0.001 2
for every aflditional 500 mm (20 in) above 1 000 mm (40 in), Gantry at mid-stroke.
increase this tolerance by _ . .
0,01 | 0.000 4 Fix the d!a! gauge support and| dial gauge
on the milling head.
b Place straightedge and orientate it in the
0,02 0.000 8 Dial transverse direction.
for [ < 1000 for L < 40 'a’ gauge . .
support, dial Place (dial“gauge stylus to ppint a; on

For every ddditional 500 mm (20 in) above 1 000 mm (40 in),

increase this tolerance by

0,01 I 0.000 4
a) and b)
Local tolerance:
0,02 | 0.000 8
over any measured length of
1 000 40
Maximum permissible deviation :
0,06 0.002 4
for L < 5000 for L < 197

The tolerapces shall be defined by agreement \between

manufacturer and purchaser

gauge, straight-
edge and gauge
blocks

straightedge. Move milling head to point a,
and\read indication variation.

Repeat this operation in lowdr cross-rail
position.

For any additional milling hdad, repeat
testing as previously.

For large machines checking may be
carried out at the mid-positioh and two
extreme positions of the gantry].

for L > 5000 for.L\> 197 1) L is the milling head stroke.
a) and b)
0,02 0.000 8
for 41 < 1000 for LN < 40
1 000 40 Subclauses 5.212.3 and §.222
For every agiditional 1. 660/mm (40 in) above 1 000 mm (40 in), Place gantry at mid-position of Ipngitudinal
increase this tolerance by stroke and milling head at mid-position of
0,01 0.000 4 Dial gauge sup- vertical stroke.
ort, dial gauge, | Fix dial ga t and di
Local tolerance: port g,, 9 it .g u‘ge support and dia) gauge on
- g rneau.
0,02 0.000 8 or optical ori )
methods and rientate straightedge in the transverse
over any measured length of water level direction of the table.
1 000 40 :
micrometer Place dial gauge stylus in contact with
Maximum permissible deviation : straightedge and move the milling head
0.06 0.002 4 through the measured length.
for L < 5000 for L < 197 Read indications.

The tolerances shall be defined by agreement between

for L > 5000

manufacturer and purchaser
for L > 197

1) L is the milling head stroke.
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No. Diagram Object
92 Mey Checking of _.squareness of milling head
- vertical displacement to reference plane
G9 a
==== a) in the longitudinal plane (X axis);
b) Sin the transverse plane (Y axis).
b)
g-o—a)
—
1 4 . " .
{‘hnr\lnng of eqnarnnnss_gf_m,‘,um; carriage
G10 transverse displacement on cross-rail to gantry
displacement in a horizontal plane.
T
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Permissible deviation

Measuring
instruments

Observations and references
to the I1SO 230-1 acceptance code

Subclause 5.522.2

Place gantry and milling head at mid-
stroke.

a) and b)

0,02/500 0.000 8/20

Dial gauge
support, dial
gauge, square
cylinder and
surface plate or
straightedge

Fix dial gauge support and)djal gauge on
milling head. Lock cross-rail dn column.

Place square cylinder " on rface plate
oriented parallel_to”the refdrence plane
defined by gantry longitudinal displace-
ment and milling head transvdrse displace-
ment, then-place dial gaugq stylus in a
longitudinal plane at point a; on square
cylinder. Move milling head to[point a, and
read indication.

Rotate square cylinder 180°| and repeat
checking in the same order.

Calculate the average value ¢f the devia-
tions determined.

Then carry out checking in ja transverse
plane at points by and b,.

For large machines, checking njay be carried
out at the mid-position and in two extreme
positions of the milling head ¢n the cross-
rail.

Square, dial

Subclause 5.522.4

Place gantry in mid-position, ¢rientate one
arm of square parallel to gantry displace-
ment (X axis).

Fix dial gauge support and d|al gauge on
milling head.

0,02/1 000 0.000 8/40

gauge support,
dial gauge or
optical methods
and straightedge

Place dial gauge stylus against the other arm
of the square. Move milling head along
cross-rail and read indication.

Rotate square 180° and repeat checks in the
same order and calculate the average value
of the deviations determined.

For large machines, repeat the operation in
two extreme gantry positions.
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No. Diagram Object
— OQE,E? F
= =it
——
l \ For tilting milling heads.
Swivelling axesj Checking of parallelism of milling hedd swivel-

ling axes to referepce )plane whep milling

o View along arrow heads swivel.
i Measuring p°i"t5/ (For swivelling~axes parallel to lonjgitudinal
displacement.of'gantry or parallel to tfansverse
A i displacement of milling head on crogs-rail.)

Al

AN
| S

L7IL;\
m[5'73=-jm

L Swivelling angle a

E — Milling spindle

G12 Measurement of run-out of external|diameter
of milling spindle nose.

Measurement of run-out of internal taper of

G13 c milling spindle.
g 1l a
e
€ >
3 b
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Permissible deviation

mm

Measuring
instruments

Observations and references
to the 1SO 230-1 acceptance code

Subclause 5.422.22

Fix dial gauge support to milling head;
orientate square parallel to displacement
concerned and touch the face of the
square.

0,02

0,03

for o

< 10°

0.000 8

0.001 2

0,04

for 10° < a < 20°

fora > 20°

0.001 6

Dial gauge
support, dial
gauge, square,
surface plate
and gauge
blocks

Place dial gauge at 500 mm| (20 in) from
milling head swivelling axis.

Rotate inclinable .milling hepd and read
indication.

Remark :

This operation allows a check
of swivelling inclinable milling

of parallelism
head axes to

the\réference plane of the npachine. This

plane is defined by the gantr
displacement and the n
transverse displacement.

NOTE — For machines fitted with
dence of C and Z axes may be ¢

longitudinal
hilling  head

C axis, coinci-
hecked using a

square aligned with the Z axis and a dial gauge

touching a test mandrel rotated
axis. This check is then to be r
perpendicular planes.

1)« is the tilt angle.

through the C
bpeated in two

0,01
qr DV < 200

-

0,015
for D > 200

0.000 4
forDV < 8

0.000 6
forD > 8

Dial gauge
support and dial
gauge

Subclause 5.612.

Fix dial gauge support and d

p

ial gauge on

milling head.

Place dial gauge stylus agaipst generator
line of the spindle.

Rotate milling spindle and regd indication.

Check each milling spindle of the machine.

1) D is the spindle nose diametgr.

0-000-4

Subclause 5.612.8

S 7AAl

for DV < 200

0,015
for D > 200

0,02
for D < 200
0,03
for D > 200

A=DA~A~ 4~ ¢

for DV < 8

0.000 6
forD > 8

0.000 8
forD < 8
0.001 2
forD > 8

Dial gauge
support, dial
gauge and test
mandrel

Fix dial gauge support and dial gauge on
milling head and insert test mandrel.

Place dial gauge stylus as close as possible
to spindle at point a, rotate spindle and
read indication.

Repeat the same operation at point b at a
distance of 300 mm (12 in).

Check each milling spindle of the machine.

1) D is the spindle nose diameter.
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No. Diagram Object
Measurement of periodic axial slip of milling
G14 spindle.
l-—i\’l
G1 Measurement of camming of spindle nose
5 [ face.
a Qb
I
F
—— (Y . . .
T Checking of squareness of vertical axis of
 — I T rotation of the milling spindle to feference
planel
|1 G16 al in a longitudinal plane (X axis;
bb) b) in a transverse plane (Y axis).
a I a3’ (For milling head, tilting or not.)
3l | e i -
bd
l
Y
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Permissible deviation Measuring Observations and references
mm in instruments to the ISO 230-1 acceptance code
Subclauses 5.622.1 and 5.622.2
Fix dial gauge support and dial gauge on
milling head.
0,01 0.000 4 Insert steel ball in spindle centring. Position
Dial gauge dial gauge stylus, rotate spindle and read
for D1) < 200 for DV < 8 Ry NN
sStpporT—atar Hacaton:
0,015 0.000 6 gauge or other | cpoy each spindle of the mathine.
auxiliary means
for D > 200 forD > 8 The value and direction-of application of
force F shall be specified by the manu-
facturer (if required).
1) D is the spindle nose diametef.
Subclause 5.632
Fix’dial gauge support and dial gauge on a
fixed part of the machine.
Place dial gauge stylus as closg as possible
0,01 0.000 4 to outside edge of flat face |at point a,
forll D1 < 200 for DV < 8 Dial gauge rotate the spindle and read indication.
support and Repeat the same operation at point b after
0,015 0.000 6 dial gauge having rotated dial gauge 180°. Determine
fof D > 200 for D > 8 average value.
The value and direction of agplication of
force F shall be specified by| the manu-
facturer (if required).
1) D is the spindle nose diametef.
Subclauses 5.512.1 and 5|512.42
Place gantry at mid-stroke, With milling
head at mid-position on crosk-rail (or in
symmetrical positions if severgl heads are
available).
Fix support arm and dial gauge| on spindle.
Place dial gauge stylus at poipt a on the
straightedge surface and read indication
Support arm, (straightedge to be parallel to jongitudinal
dial gauge, displacement of gantry).
a) and b) straightedge .
Rotate supportarm189°; piace dial gauge
0,03/5002) 0,001 2/202) and gauge stylus at point a’ and read new indication.
blocks or

surface plate

Take the difference between the two
readings.

Carry out test at point b (straightedge to be
parallel to transverse displacement of mill-
ing head) in the same way as above.

1) The reference plane is defined by the
longitudinal displacement of the gantry and the
transverse displacement of the milling head.

2) Distance between the two points traversed.
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No. Diagram Object
o~
——————— Checking of parallelism of horizontal axis of
‘:—‘_T" rotation of the milling spindle with reference
G17 (o . plane.
(For milling heads with horizontalspipdle axes,
tilting or not.)
I i
—
= = H
- Checking of squareness of horizontal axis of
rotation of milling spindle to gantry longi-
G18 tudinal displacement.
(For milling heads with horizontal spihdle axes,
- tilting or not.)
7
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