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INTERNATIONAL STANDARD

180 3070/3-1982 (E)

Acceptance conditions for boring and milling machines —

Testing of the accuracy —

Part 3 : Planer type machines with movable column

1 Scope and field of application

This part of 1SO 3070 describes, with reference to ISO/R 230,
both gepmetrical and practical tests on general purpose and
normal dccuracy boring and milling machines, planer type with
movabl%column, and the corresponding permissible deviations

which apply.

This pari of ISO 3070 concerns machines which are defined in
sub-clauge 3.2 and 3.3 of ISO 3070/0.

These machines can be provided with spindte heads of different
types cofresponding in most cases to figures : '

4 (spindl[ head with milling spindie and boring spindle),

5 (spindlg head with sliding boring spindle and with facing

head),
6 (spindle head with ram or milling arm),

of Part 0] : “General Introduction’ of 1S0~3070.

It must moreover be made clear that.this part of 1SO 3070 con-
cerns mgchines which have a movement of the table along the
X-axis amd possibly, a movement’ of rotation along a vertical
axis parallel to the Y-axis.

_ This pa of I1SO 3070 deals only with the verification of ac-
. curacy of the machine. It does not apply to the testing of the
running of the machine {vibrations, abnormal noises, stick-slip

motion ¢f camponents, etc.} or to machine characteristics -

{such aq Speeds, feeds, etc.) which should generally be

NOTES

tion of measuring methods~and recommended accuracy .of
testing equipment. '

2.3 The sequence‘in-which the geometrical {ests are given is
related to the sub=assemblies of the machine and this in no way
defines the practical order of testing. In order to make the
mounting ©f ) instruments or gauging easier| tests may be
applied in{any order.

2.4 “When inspecting a machine, it is not always possible or
necessary to carry out all the tests given [in this part of
1SO 3070. It is up to the user to choose, in agreement with the
manufacturer, those tests relating to the propprties which are
of interest to him, but these tests are to be clegrly stated when
ordering a machine.

2.5 Practical tests should be made with finighing cuts.

-
L

2.6 When establishing the tolerance for a measuring range
different from that given in this part of 1SO 3070 {see 2.311 in
ISO/R 230) it should be taken into considdration that the
minimum-value of tolerance’is 0,002 5 mm (0. 1.in) for both
geometrical and practical tests.

1 For rotary table machines, reference should be fmade to the com-
plementary tests indicated in addendum 1 to 1SO 3(170/1.

2 For machines which have a steady, reference should be made to

the test G 30.

checked before tca‘l.';ug accuracy:

2 Preliminary remarks

2.1 In this part of ISO 3070, deviations and ranges-are ex-
pressed in millimetres and in inches.

2.2 To apply this part of ISO 3070, reference should be made
to ISO/R 230, especially for installation of the machine before
testing, warming up of spindles or other moving parts, descrip-

1} At present at the étage of draft. (Revision of ISO/R 1101/1-1969.)

‘3 References

1SO/R 230, Machine tool test code.

I1SO 841, Numerical control of machines — Axis and motion
nomenclature.

ISC 1101, Technical drawings — Tolerances of form and of
position — Part 1 : Generalities, symbols, indications on draw-
ings. 1 :
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1SO 3070/0, Test conditions for boring and milling machines
with horizontal spindle — Testing of the accuracy — Part 0 :
General introduction.

1SO 3070/1, Test conditions for boring and milling machines
with horizontal spindle — Testing of the accuracy — Part 7 :
Table type machines.

Addendum 1 to IS0 3070/1, Complementary geometrical tests
and practical test to be specified in the case of rotary table

" machines.

ISO 3070/2, Test conditions for boring and milling machines
with horizontal spindle — Testing of the accuracy — Part 2 :
Floor type machines.

w.
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4 Test conditions and permissible deviations

4.1 Geometrical tests

and L

»

No. Diagram Object ' ——
A — TABLE AND
COLUMN BEDS
Verification. of Ievelling{t\)'f slideways :
a) Checking of bed lengthwise : a)
E& | ___E__ — straightness of slideways in the
vertical plane
i For
e 1) table bed; tolg
el T =
e 2) column bed.
1) 2) :
G1
b)
a
T EN | b
% e -~
—l;)_ &e&ir:g—of be—gc;ss—v—vi;:— T F) |
a) — slideways should be |n the same
plane
1) - table bed;
2) column bed.
RUAY
—p & =
- - h (&
Deviation >ile ;l ‘ ' For
—— | tole
L M 'l | Checking of straightness of the slideways
in a horizontal plane :
AN
G 1) table bed;
A 2) column bed.
Alternative
77 =
Z Z.
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ble deviations

and. A

Permissible deviation

n Object
mm in
A — TABLE AND
COLUMN BEDS
Verification of levelling{?:c slideways :
a) Checking of bed lengthwise : a) 0,02 a) 0.0008
— straightness of slideways in the up to 1000 up to 40

vertical plane

For each 1000 mm (40 in) increase in length, add to the preceding

1) table bed; tolerance
i:;:li 2) column bed. 0,01 0.0004
Local tolerance :
0,006 0.00024
over'any measuring length pf
b 300 12
S o Maximum permissible deviatipn :
0,05 0.002
b) Checking of bed crosswise : b) Variation of level :
— slideways should be in the same 0,02/1000 0.0008/40
plane
1) table bed;
2) column bed.
&— 0,02 0.0008
| up to 1000 up to 40
—-I————\ For each 1000 mm {40 in) increase in length, add to the preceding
tolerance
I Checking of straightness of the slideways’ 0,01 0.0004
: in a horizontal plane :
T Local tolerance :
1} table bed;
0,006 0.00024

2) column bed.

300

0,05

over any measuring length of

12

Maximum permissible deviation :

0.002

3 by
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Permissible deviation M ing.inst ¢ Observations
mm in easuring Instruments and references to the test code 1ISO/R 230
; a) Clauses 3.1, 3.21, 5.212.21
0,02 a) 0.0008 ; or 5.212.22
up to 1000 up to 40 Prelesmn level, Measurements shall be made at a number
optical or other . of positions equally spaced along the
L 1000 mm (40 in) increase in length, add to the preceding methods | length of the beds, table and column plac-
g o ed at the ends then at the middle of their
0,01 0.0004 ) '_ traverse.
Locsl tolerance : '
0,006 0.00024
over any measuring length of
300 12
Maximum pgermissible deviation :
0,05 i 0.002
Varigtion of level : | b Clauses.4127 | T 7]
0,02/1000 0.0008/40 Precision |jevel and A level shall be placed transversely and
support - measurements taken at a number of posi-
tions equally spaced along the]length of the
bed. The variation of level at|any position
‘ shall not exceed the permissilple deviation..
;
Clauses 5.212.3 or 5.212.22 gr 5.232.1
0,02 0.0008 ' Microscope and taut The microscope or the dial gauge shall be fixed
» : C ' wire or other optical on a support A of a suitable formh such that it
up to 1000 up to40 - methods can slide in the slideways and ghall sight or
. i touch, in the horizontal plane, the taut wire or
1000 mm (40 in) ingrease in length; Jadd to the preceding o a straightedge laid parallel to the|slideways.
) The taut wire or the straightefige shall be
0,01 ' 0.0004 S placed on a fixed part, independent of or in-
} tegral with the machine and as rfear as possi-
Loclal tojerance : ' . ble to the slideways to be checked.
0,006 - ' 0.00024 A Observations :
over any measuring length of . ‘ The microscope or the dial gauge can be fixed
on the column itself if the column bed is short.
300 12
, . Dial gauge, : NOTE — Such checking is valid only under such
Maximum permissible deviation : straightedge and sup- conditions where the displacement of the moving
) port ’ elements on the beds is sufficient for measurements
0,05 7 0.002 to be taken over the whole bed length.
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No. Diagram--- Object ———
Fo
JrSesm tol
zx
B — TABLE
G3
Checking of flatness of the table surface.
For
tole
Ga = Checking of parallelism of the fable surface
to its movement.
G5 Checking of the straightness of the median

or reference T-slot of the table.
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Permissible deviation

m-- Object
mm in
0,02 0.0008
up to 1000 up to 40
{flat to concave)
|
X For each 1000 mm {40 in) increase in length, add to the preceding
. - tolerance :
: B — TABLE 0,02 0.0008
. Checking of flatness of the table surface. Local tolerance :
. 0,015 0.0006
—ss— over any measuring. length of
300 12
Maximuhrpéermissible deviation :
0,08 0.0032
0,04 0.0016
up to 1000 up to 40
For each 1000 mm (40 in) increase in iength, |add to the preceding
tolerance :
0,01 0.0004
Checking of parallelism of the\table surface Local tol .
to its movement. ocal tolerance -
0,015 0.0006

over any measuring length| of

300

12
Maximum permissible deviatjon :
0,06 0.0024
0,02 0.0008
? . for any measuring length of
. Checking of the straightness of the median
_ or_reference T-slot of the table. 1000 40
Maximum permissible deviation : )
0,03 0.0012 |

§ha
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Permissible deviation

Measuring instruments

Observations

and references to the test code ISO/R 230

mm in
0,02 0.0008
up to 1000 up to 40

{flat to concave)

1000 mm (40 in) increase in length, add to the preceding

N .
> .

0,02 0.0008 Precision level or Clauses 5.322 and 5.323
' straightedge and .
Local tolerance : gauge blocks Table in its mid-position and locked on its bed.
0,015 0.0006
over any measuring length of
300 12
Maximum permissible deviation : ;
0,08 0.0032 :
|
: Clauses 5.232.1 or 5.422 21
0,04 0.0016 The stylus of the dial gauge shall be placed
approximately in a vertical plane| containing
up to 1000 up to 40 the spindle axis.
1000 mm (40 in) indrease in length, add to the preceding Measurernent may be made on a gtraightedge
- laid parallel to the table surface.
0,01 0.0004 Stiai ' If the table length is greater thap 1600 mm
traightedge, gauge . . . .
) Blocks and dial gauge (64 in), carry out the inspection by successive
Locgl tolerance : ' » gaug movements of the straightedge. If the spindle
o can be locked, the dial gauge may pbe mounted
0,015 0.0006 : on it. If the spindle cannot be locKed, the dial
gauge shall be placed on a fixed|part of the

over any nmeasuring length of

machine.

300 12 Case of rotary tables :
Maximum pgrmissible deviation ) Instead of a single check, four checks shall be
made by rotating the table four tines of 90°.
0,06 0.0024 'v Use the greatest of the four| deviations
observed as the parallelism| deviation
‘ (ISO 3070/1 — Addendum 1).
0,02 0.0008
for any measuring length of '
000 o Straightedge and dial QIauses 5.212, 5.212.1, 5.212.3 or 5.232
gauge, or microscope . .
‘ and taut wire The straightedge may be set directly on the
Maximum permissible deviation : table.
0,03 0.0012
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N

4

Autocollimator

No. Diagram Object —
“1\
E
t
[N}
!
G6 ; Checking of parallelism of the median or
i reference T-slot to the table movement.
8t
-ty ° g
a) and b)
A&
Checking of straightness of the|table move-
ment :
G7 a) in a horizontal plane;.
Telescope b) in a vertical plane. For
tolel



https://standardsiso.com/api/?name=be9000aa1ae78abb2f98c03f6b9fa4f8

Permissible deviation

a){Jinva horizontal plane;

b) in a vertical plane.

For each 1000 mm (40 in) increase in length,
tolerance :

0,01

- Object
mm in
0,03 0.0012
over any length of
S‘l:eckmg of parallelism of the medﬁc or 1000 40
— Maximum permissible deviation
Z____» 0,04 - 0.0016
For a) and b) :
Checking of straightness of the tabie move- : 0,02 0.0008
ment : »
up to 1000 up to 40

add to the preceding

0.0004

Foty
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1SO 3070/3-1982 (E)

Permissible deviation M . bi ¢ " Obgervations
easuring Instruments and references to the test code ISO/R 230

mm - in

0,03 0.0012
Clauses 5.232.1 and 5.422.21
over any length of
Column locked on its bed.

1000 40 Dial gauge
) i , If the spindle can be locked, thj dial gauge
Maximum permissible deviation : o may be mounted on it; othefwisg, it shall be
' mounted on a fixed part of-the mpchine
0,04 0.0016
:
% »
Forla) and b) :
0,02 " 0.0008 Ogtical mqthods
{alignment telescope,
' autocollimator, laser,
up to 1000 up to 40 etc.) and faut wire Clauses 5.212.22 or 5.212.3 angi 5.\232.2
- . . [for a) onlyl and level
.1.000 mm {40 in) indrease in length, add to the preceding ffor b) only]
0,01 0.0004
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Diagram

No. Object
al
— ]
r-- 6 K - —
Y - - d '
-
A— o C — COLUMN
e J
Checking of straighiness of jthe column
Gs8 movement :
a) in a vertical plane;
b) b) in a horizontal plane.
—_
_ =
3 A —
'l X
L ] - Checking of parallelism of the column
G9 ‘e’ {Q N - movement to the table surfacel.
s et m—
L 7]
- a— e
| SRR S—
—_—
a)
;::( —
»”
IY 0 .Y.
Checking of squareness of the column
R
G 10 T movement (W axis) to the table movement
r ¥ (X axis) '
O |
-(L £
7
S -
w4 4
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Permissible deviation

n Object
mm ) in
hessacmarver -
: C — COLUMN For a) and b) :
— 0,02 0.0008
Checking Of straightness of the column
movement : up to 1000 up to 40
a) in a vertical plane; 0.03 0.0012
b) in a horizontal plane. above 1000 above 40
Q\
o ]
T
U—
1
0,04 0.0016
up to 1000 up to 40
) 0,06 7 0.0024
~ ———E—j—~ Checking of paralielism of\the column above 1000 ) above 40
movement to the table surface.
— Local tolerance :
1
— 0,015 0.0006
over 300 over 12
a)
M.
— 1
1
a — Checking of squareness of the column
movement (W axis) to the table movement -0,03/1000 0.0012/40

(X axis)

3 bia
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1SO 3070/3-1982 (E)

Permissible deviation M L Observations
mm in easuring instruments and references to the test code ISO/R 230
For a) and b) : _ Clause 5.232.1
0,02 0.0008 The straightedge shall be placed on the table
and laid parallel to the slideways df the column
up to 1000 up to 40 Dial gauge, ) bed (table and spindle headdockegd).
straightedge and
0,03 0.0012 gauge blocks or op- For checking a), the straightedgp is laid ver-
tical methéds tically on edge and_ for test b) hofizontally and
above 1000 above 40 | flat
0,04 0.0016
up to 1000 up to 40 ]
0,06 0.0024 ; Clause 5.422.22
! ’ .
above 1000 : above 40 Dial gaug?‘ Table locked on 'té bed. 7
. } s| . The dial gauge can touch a strajghtedge laid
Logal tolerance : | on the table.
0,015 0.0006
over 300 over12 !
i
: Clauses 5.522.4 and 5.21R.22
; Spindle head placed in mid-trave| and locked.
| ,
I a) [he straightedge shall be set parallel to
| the column longitudinal movement and fixed;
Dial gauge, then the square shall be placed against the
straightedge and straightedge.
-0,03/1000 0.0012/40 squares of optical
methods ; : b) The movement of the table shall then be

checked.

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



https://standardsiso.com/api/?name=be9000aa1ae78abb2f98c03f6b9fa4f8

No. Diagrarﬁ Object I
a) b}
- — |
‘—tL , ] - D — SPINDLE HEAD
. ..Checking of straightness of the vertical -
vvire vvire
:H | ) 2’;';3?,'1?, ?'iead movement (axis Y) on the f:I;
G111 | masam—— H v ——— :
a) in the vertical plane cortaining the
spindle axis;
b) in the vertical plane perpgndicular to
the spindle axis.
a)
-
_[ 1 Checking of squareness of the ertical spin-
 e— dle head movement (axis Y) fo the table
surface :
G 12 a) in the vertical plane containing the

spindle axis;

b)

Ly s .
b—imaplane-perpendieular-te

axis.

the spindle

11
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1SO 3070/3-1982 (E)

Permissible deviation

Measuring instruments

Observations

3

mm in and references to the test code ISO/R 230
For a) and b) : Clauses 5.212.3, 5.232.2 or 5.212.22
Carry out the test with the column and table
0'0.2 0.0008 locked, tabie in mid-position. ’
up to 1000 up to 40

The taut wire shall be tightened between fixed

parts_independent of or integra

1000 mm (40 in) infrease in length, add to the preceding

0,01

for the mach

< 4000
0,02

for the machir

0.0004

ines having a stroke :

< 160

0.0008

es with a bigger stroke

Microscope and taut
wire or optical
methods

machine, and as near as possibie tb
slideways of the column.

If the spindle can belocked, the mjicroscope or
the alignment teléscope can be mpunted onit.
If the spindle cannot be locked, t}e alignment

telescope shall"be placed on the
of the machine. The spindle h
locked during measurements.

pindle head
ad shall be

| with the
the vertical

Fo

0,03/1000

a) and b)<;

0.0012/40

Dial gauge and square
or optical methods

Clauses 5.522.2 or 5.212{22

Carry out the. test with the colunjn and table

locked.

The spindle head shall be lodked during

measurements,

If the spindle can be locked, the di
he mot m’fed—ou—it-.—l-f—tb'e-spiadlj

locked, it shall be placed on the spindle head

of the machine.

I gauge can
cannot be

1 bia

11-12
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Permissible deviation

n Object :
mm in
A
b)
For a) and b) :
— 0,02 0.0008
[ D — SPINDLE HEAD :
up to 1000 up to 40
. Checking of straightness of . the vertical
spindle head movement {axis Y] on the For each T000 mm {40 in] increase in length, ladd to the preceding
' [ column : tolerance :
| MemS— - | ’
a) in the vertical plane containing the 0,01 0.0004
spindle axis;
¢ for the machines having a strjoke :
b) in the vertical plane perpendicular to
[ ! the spindle axis. < 4000 < 160
0,02 0.0008
- R for-the machines with a bigger|stroke
/)
7
a)
Checking-of squareness of the vertical spin-
die’head movement {axis Y) to the tabie
surface : .
For a) and b) :
a) in the vertical plane containing the
spindle axis; 0,03/1000 0.0012/40

b)

ray H 1 H > vn-all
v—mapane perpendvcuiar-to-the-spu Tcre

axis.
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Object

No.
E — BORING SPINDLE
a) al
<) Measurement of run-out of the internal
taper of the boring spindle : : b)
G13
;;;‘r] a) at the mouth of taper;
S22 l ] ' b) at a distance of 300 mm (12 in) from a)
. } | the spindle nose.
b)
al Measurement of run-out of | the boring a)
spindie :
L b)
G 14 -~ a). spindie retracted;
b) spindle extended 300 mm|(12 in)
(sliding spindle). a)
L { S ——
——
b)
G 15 Measurement of periodic axia{ slip of the
boring spindle (spindle retractdd).
¢
" Checking of squareness of the boring
G 16 . .
spindle axis to the column ways.
L[

15
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Permissible deviation

n Object
mm in
For D1 < 125: For D' < 65
E — BORING SPINDLE
L a) 0,01 a) 0.0004
Measurement of run-out of the internal
: ———5 taper of the boring spindle : ' b) 0,02 b) 0.0008
—W a) at the mouth of taper; For DV > 125 : For DV > 5
: ] b) at a distance of 300 mm (12 in} from a) 0,015 a) 0.0006
1 the spindle nose.
Y 07030 bt 0.0012
]
For DV < 125 ; Aor D" < 5:
. Measurement of run-out of the boring a) 0,01 a) 0.0004
i spindle :-
i . b) 0,02 b) 0.0008
j— a) spindle retracted;
] : ForD" > 125 : Hor D1 > 5
b) spindle extended 300 mm (12 in)
_L‘ (sliding spindle). aps 0,015 a) 0.0006
]
b) 0,030 b) 0.0012
For D1 < 125 : Hor DV < 5:
- i Measurement of periodic axial slip of the 0,01 0.0004
= boring spindié(spindle retracted). For DV > 125 dor D1 > 5 :
0,015 0.0006
2— Checking of squareness of the boring 0'03./ 10007 0.0012/40"
indl is to th | .
spindle axis to the column ways with @ < 90°
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ISO 3070/3-1982 (E)

Permissible deviation

Measuring instruments

Observations
and references to the test code ISO/R 230

mm in
or DV € 125 ; For D < 5:
0,01 a) 0.0004 Clause 5.612.3
0,02 b) 0.0008 Dial gaugeﬁ and test Carry out measurements with the spindle
mandrel retracted (sliding spindle).
r D1 > 125 : For D1 > 5 o
1) D = diameter of boring spindle..
0,015 a) 0.0006
0,030 [} 0.0014
r D1 < 125 ; ForDV < 5:
0,01 a) 0.0004
0,02 b) 0.0008 f Clause 5.612.2
: Dial gauge -
r DV > 125 For DV > 5: . = M) D = diameter of boring spindle,
0,015 a) 0.0006 }
i
0,030 b) 0.0012 ‘
l .622. 622,
y DY < 125 - For DV < 5 : ,. Clauses 5.622.1 and 5.622.2
Carry out this test with the spingle retracted
0,01 0.0004 Dial gauge: {sliding spindle).
r DT > 125 For D >.5": : The existence, value and the direction of ap-
plication of the force F shall be sjated by the
0,015 0-0006 manufacturer,
1) D = diameter of boring spindle.
Clauses 5.512.1 and 5.512.42
: Column locked in mid-travel on its bed,
. i spindle-head locked in mid-travel on the
‘ column, spindie and possibly ram retracted.
0,03/1000" 0.0012/40Y Dial gauge and
. _ possibly straightedge For large machines for_which sizes have a
. with ¢ < 90° : ; :
great importance, the measuring reference

shall be related to a plane parallel to the
column ways.

1) Distance between the two points touched.

13—14
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No. Diagrar_ﬁ” Object —
Alternative
-
a ’ '
) Checking  of parallelism of the boring
spindle axis to the column movement :
108 el = "
G 17 a} in a vertical plane;
o - - b} in a horizontal plane
in a horizontal plane.
SN e 2
T
——d
G 18 ~ Checking of squareness of| the boring
- _1 spindie axis to the table movgment.
T ——
i
Checking of straightness of th¢ boring spin-
dle movement (sliding spindle} {axis Z) :
i . a)
v == - P—- 1 a) in a horizontal plane; a)
s QRO
( .
G19
b)
n——-‘l n b) in a vertical plane. b}
—_— e J
For
_ I ” For
diar
- ) :
EY_ T l Checking of parallelism of the sliding move-

G 20 o ; ment of the boring spindle, in relation to a
reference plane parallel to the longitudinal Z_c;r
movement of the column (axis W). 1al

o
NO
diar

15
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Permissible deviation

m Object
mm in
j Checking of parallelism of the boring For a) and 5) :
indle axis to th | t:
| — spindie axis to the column movemen 0,02 0.0008
a) in a vertical plane; for a measurinlg Iength’ of
b} in a horizontal plane
] " plane. 300 12
ANV — | |
Checking of squareness of the boring
. 11 spindle axis to the table movement. 0,02/500 0.0008/20
1
Checking of straightness of the boring spin-
dle movement (sliding spindle). {axis 2Z) :
a) :
3 -l'CH" a) in a horizontal plane; a) 0,02 a) | 0.0008
for a measuring length df
b) 300 12
—]' b) in a vertical plane. ' b) 0,02 b} | 0.0008
[
for a measuring length gf
300 12
For an extension of the spindle equal to twice the spindle diameter :
+ 0,015 ' + 0.0006
(.
JPWGFdG)—l -
For an extension of the spindle equal to four times the spindle
diameter :
E’ Checking of parallelism of the sliding move- .+ 0,02 + 0.0008 ‘

: ment of the boring spindle, in relation to a . . Lo h indl
reference plane parallel to the lorigitudinal Sgrmaertxe:e).(tensmn of the spindle equal to six times the spindle
movement of the column (axis W), : ’

- 0,06 — 0.0024
————)

(downwards)
|

NOTE - The extension of the spindl
diameter and cannot exceed

900

le-is limited to six times the spindle

36
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1SO 3070/3-1982 (E)

Permissible deviation

Measuring instruments

Observations

mm in and references to the test code ISO/R 230
Clauses 5.412.1 and 5.422.3
For a) and b) :
Spindle head locked in mid-travel, table
0,02 0.0008 Dial gaugé and locked. The measurement shall be carried out
_ _ possibly tést mandrel according to the possibilities either touching
for a measuring length of directly the external part of the boring spindie
or with the aid of a test mandrel mounted in
300 12 the spindle nose (alternative).
Clause 5.522.3
0,02/500 0.0008/20 S;Lalgehtegilge and dial Column and spindle head locked, gpindle head
9aug ‘ in“mid-travel. A straightedge laid jon the table
will be set parallel to the table mgvement.
Clause 5.232.1
Spindle head locked.
0,02 a) 0.0008 The straightedge shall be set pafallel to the
: axial spindle movement; then tou¢h the func-
for a megsuring length of . i ) tional surface of the straightedge with the
Straightedge, gauge . . N
blocks and dial stylus of a dial gauge fixed on the spindle nose.
300 12 ocks and dial gauge
. : Repeat the same operations in the fwo planes :
0,02 - b) 0.0008 | horizontal and vertical.
for a megsuring length of | In the case of a machine having a|ram, it shall
: be maintained locked, in the retracted
300 12 position.
tension of the spindlp equal to-twice the spindle diameter ;
+ 0,015 + 0.0006 . Clause 5.232.1
i (upwlards) ‘ Place a straightedge on the machine table and
xtension of the spindle equal to four times the spindle align it, in the vertical containing the spindle.
. 5 Adjust the straightedge to bring it in a hori-
. 10,02 + 0.0008 Straighteége gauge zontal plane parallel to the column movement.
xtension of the spindie equal to six times the spindle blocks and dial gauge o .
. i Touch the functional surface of the straight-
edge with a dial gauge fixed on the spindle
- 0,06 - 0.%24 nose.
d ds
( own\!/var ) Extend the spindle of the requested length and
The extension of the spindle is limited to six times the spindie note the dial gauge readings for each of the
nd cannot exceed successive positions.
900 36

"15—-16
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No. Diagrarﬁu * Object e
Alternative
-
a)
Checking of parallelism of the boring
b) # - ‘ spindle axis to the column movement . -
61 : a) in a vertical plane;
BN - ’
[ —7 | ’ : b) in a horizontal plane.
S .
G 18 Checking of squareness of| the boring
'( _1 spindle axis to the table movgment.
T —
Checking of straightness of the boring spin-
dle movement (sliding spindie} (axis Z) :
i a)
—zd — e NPT ¥ a) in a horizontal plane; a)
4 QRO
(
G19
b)
S b) in a vertical plane. b)
-
7
For
- [ H For
g dia
[ alknlls :
MY_ — _3— Checking of parallelism of the sliding move-
G 20 o i ment of the boring spindle, in relation to a
reference plane parallel to the longitudinal Z.O'
movement of the column (axis W). a
e
NO
diar

15
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Permissible deviation

m Object
mm in
y Checking of parallelism of the boring For 4) and 5) :
indle axis to the col t:
1T spindie axis to the column movemen 0,02 0.0008
j i ical plane; ]
2) in a vertical plane; for a measuring length of
] b) in a horizontal plane
] zontal plane. 300 12
— ]
i;I_‘ Checking of squareness of the boring
- 1 spindle axis to the table movement. 0,027500 0.0008/20
—
Checking of straightness of the boring spin-
die movement {sliding spindle) (axis’Z) :
a) )
E_. k)ﬂ a) in a horizontal plane; a) 0,02 a) 0.0008
for a measuring length ¢f
b) 300 12
_I b) in a vertical plane. b) 0,02 b) 0.0008
—
: for a measuring length gf
300 12
For an extension of the spindle equal to twice|the spindle diameter :
+ 0,015 + 0.0006
(upwards)
|
For an extension of the spindle equal to four times the spindle
diameter .
E‘ Checking of parallelism of the sliding move- ..+ 0,02 + 0.0008
: ment of the boring spindle, in relation to a ) X L .
reference plane parallel to the longitudinal I}or aért\ e>'<tens10n of the spindle equal to six times the spindle
movement of the column (axis W), lameter :
Y - 0,06 — 0.0024

{downwards)
.

NOTE — The extension of the spindle is limited to six times the spindle

diameter and cannot exceed

900

36

15biy
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1SO 3070/3-1982 (E)

Observations
and references to the test code ISO/R 230

Permissible deviation

Measuring instruments

Clauses 5.412.1 and 5.422.3

For a) and b) :
Spindle head locked in mid-travel, table

0,02 0.0008 Dial gaugé and locked. The measurement shall be carried out
_ _ possibly test mandret according to the possibilities either touching
for a measuring length’ of directly the external part of the boring spindle
; or with the aid of a test mandrel mounted in
300 12 ’ the spindle nose (alternative).
i Clause 5.522.3
. i -
0,02/500 0.0008/20 Straighteqge and dia Colanin and spindle head locked,|spindle Head
gaug in mid-travel. A straightedge laid on the table
will be set parallel to the table movement.
Clause 5.232.1
Spindle head locked.
i _
0,02 al 0.0008 f' The straightedge shall be set parallel to the
' ‘ [ axial spindle movement; then togch the func-
for a measuring length of Straightedge, gauge :or::l osfuarfggla of th;ei :gangf;;e;{gein;\;:: Otsl;e )
300 12 blocks and dial gauge ty! gauge Tixed on the 5p :
i Repeat the same operations in thg two planes :
0,02 b} 0.0008 ; horizontal and vertical.
for a measuring length of ' In the case of a machine having g ram, it shall
; be maintained locked, in the retracted
300 12 ! position.
xtension of the spindle equaktetwice the spindle diameter : » )
+ 0,015 + 0.0006 ' Clause 5.232.1
apwards) ’ Placeastraightedgeonthe-machine table and

align it, in the vertical containing the spindle.

|
extension of the spindle equal to four times the spindie
r :

Adjust the straightedge to bring it in a hori-

. +0,02 + 0.0008 Straighteé ger, gauge zontal plane parallel to the column movement.

extension of the spindle equal to six times the spindle blocks and dial gauge . .
e : Touch the functional surface of the straight-
o : edge with a dial gauge fixed on the spindie

- 0,06 — 0.0024 ‘ nose.
(downwards) .
] . ) Extend the spindle of the requested length and
The extension of the spindie is fimited to six times the spindle note the dial gauge readings for each of the
and cannot exceed ; ’ successive positions.
900 ‘ 36
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No. Diagram Object S
F — MILLING SPINDLE al
a) Measurement of run-out of the milling b)
spindle; ¢)
G 21 e
b) Measurement of periodic axial slip;
¢) Measurement of camming of the face )
of the spindle nose (including periodic axiai . a
stip- b)
c)
G — RAM
: Checking)of straightness of the ram move-
- a) ment? '
- "'—"‘
\% % - a) in a horizontal plane; a)
G2 2
b)
] L b) in a vertical plane. b)
| S—— .
- ‘j al Checking of parallelism of thg ram move-
" T ment to the column movement :
G23 . .
b) a) in a horizontal piane;
[ [<—] b) in a vertical plane.
b) a)
a) Checking of concentricity of the milling
—— spindle and of the front centring of tools
for accessories on the ram;
G24
- ‘(‘ " b) Checking of squareness of the support b)
A \ I surface of tools or accessories to the rota-
- . e tion axis of the milling surface.
| =_H

+
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Permissible deviation

m Object
mm in
a) For DV < 125: ForDV < 5
__Q__ _____ F — MILLING SPINDLE al 0,01 a) 0.0004
= < a) Measurement of run-out of the milling _ bl 0,01 b} 0.000
-}\ - spindie; o) 0,02 ¢ 0.0008
- - b) Measurement of periodic axial slip; For D1 > 125 : ForDV > 5
N ¢} Measurement of camming of the face
of the spindle nose (including periodic axial | a) 0,015 a) 0.0006
St b) 0,015 b) 0.0006
c) 0,030 c) 0.0012
G — RAM
: Checking of straightness of the-ram move-
‘—‘_‘ a) ment :
‘"’“3‘ )H a) in a horizontal plane; a) 0,02 a) 0.0008
— )
for a measuring length gf
5) 500 20
} b) in a vertical plane. b) 0,02 b) 0.0008
i~ .
for a measuring length df
500 20
3__ al Checking of parallelism of the ram move- For a) and b) :
ment to. the\column movement : 0,03 0.0012
b_’ a) JgOorizontal plane; for a measuring length of
b} in a vertical plane. 500 20
b) . a) 0,02 a) 0.0008
a) Checking of concentricity of the milling ’ '
— spindle and of the front centring of tools
for accessories on the ram;
- b} Checking of squareness of the support 0008
] surface of tools or. accessories to the rota- b) 0,02/500 b) 0. /20
4__(\,_ tion axis of the milling surface.

13his
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1SO 3070/3-1982 (E)

Permissible -deviation

Measuring instruments

Observations

and references to the test code ISO/R 230

functional
stylus of a
ram.

h the two

.22
d then the

hecked with

mm in
1) : 1) :
or DT < 125 For DT < 8 a) Clause 5.612.2
0,01 2 0.0004 b) Clauses 5.622.1 and 5.622.2
0,01 b) 0. The existence, value and direction of ap-
0,02 ¢ 0.0008 ; plication of the force F shail be stated by
. i the manufacturer.
Dial gauge.
N> : 1) : :
>er 125 For D1 > 5 | ¢) Clause 5.632
0,015 a) 0'0006_ The distance A of dial gauge c) from the
0,015 b) 0.0006 Spimdieaxis Sttt be-as-farge a3 possible
0,030 o 0.0012 1) D = diameter of boring spindie.
Clause 5.232.1
} Spindle head locked.
0,02 a) 0.0008 : Boring spindle retracted.
. . i ;
for a mepsuring length of Stranghtedqe., gauge Set the straightedge on the tablg, parallel to
blocks and dial gauge ’
500 20 ) the ram movement; then touch t|
-surface of the straightedge with t
0,02 b) 0.0008 dial gauge fixed at the end of the
. Repeat the same operations i
for a mepsuring length of planes : horizontal and vertical.
500 20
i
| Clauses 5.422.21 and 5.42]
Forla) and b) : l A straightedge shall be set parpllel to the
i i column movement (W axis), an
0,03 0.0092 Straightedge, gauge column locked in mid-travel.
for a mepsuring length of blocks and; dial gauge
g leng . The ram movement shall then be ¢
500 20 : respect to the straightedge.
! Spindle head locked.
0,02 a) 0.0008 - a) Clause 5.442
* Dial gauge _ ,
0,02/500 b} 0.0008/20 b) Clause 5.512.42
NOTE — This operation is valid only if
cular locating surface on the ram.

there is a cir-

17-18
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Object

No. Diagram | E—
b))’ “a)
- l H — INTEGRAL FACING HEAD
! Checking of coaxiality of the boring spindle a)
2 d axis and of the facing head axis {in the case
b of " of independent rotation movements of the b)
G2 ———- spindle and of the facing head) :
o ~ a) at the mouth of spindle housing;
. . a)
1 T b} at a distance from the spindle housing
+_. .Hr] face equal to 300 mm (12 in}. : b)
-
G 26 _ Checking of squareness of the facing head
\ axis to the table movement.
”I e L
I
.l
.
2 lmn®a
R —=
G2 —lﬂ_ ————-——j Checking of squareness of the facing head
axis to the column ways.

14
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Permissible deviation

1 Object
mm in
a)
fj-‘ H — INTEGRAL FACING HEAD DY < 125 DV <K 5:
Checking of coaxiality of the boring spindle a) 0,02 a) 0.0008
/] axis and of the facing head axis (in the case
of independent rotation movements of the b) 0,03 b) 0.0012
l spindle and of the facing head) :
. : Dt > 125: DV > 5:
a) at the mouth of spindle housing;
al 0,03 a) 0.0012
b) at a distance from the spindle housing
face equal to 300 mm (12 in). b) 0,04 b) 0.0016
1 - — Checking of squareness of the facing head
____J_ axis to the table movement. 0,03/1000" 0.0012/407
' E_ hecking of f the facing head-
Checking of squareness of the facing head 0,03/1000" 0.0012/40

axis to the column ways.

19 bia
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1SO 3070/3-1982 (E)

Permissible deviation M ing inst & Observations ‘
mm in easuring instruments and references to the test code 1SO/R 230
Clause 5.442
D! < 125 : DV < 5: A dial gauge fixed on the facing head shall
: , touch the spindie at the mouth and at 300 mm
0,02 a) 0.0008 1 (12 in).
0,03 b) 0.0012 ' For each operation, half the difference of the
Dial gauge?i extreme readings shall be made to obtain the
Dl > 125 ; Dl > 5: i coaxiality deviation.
!:
0,03 a 070012 ‘ T-‘ns—eheek—n—velvd—eﬁly—ri—t-h&ﬁ:t' i i } ing head is
i ) mounted on bearings independent of those of
0,04 b) 0.0016 ! the boring spindle.

: 1) D = diameter of boring spindle.

Clauses 5.522.3 or 5.512.1 and 5.512.42

| : Column and spindle head |locked. A
! straightedge laid on the table shall be set

Dial gauge‘fon rigid parallel to the table movement (X axis).
0,03/10001 0.0012/40M support.and
straightedge This check is valid only if the fating head is

mounted on bearings independent of those of
the boring spindle.

1) Distance between the two points| touched.

| : Clauses 5.512.1 and 5.512.42

Column locked on its bed; spindlelhead locked

in mid-travel on the column.

| Oulgaugoon s | [ 5 mchiner o it s o
6,03/1000" 0.0012/40" support arid possibly ! )
straightedge to a plane parallel to the column slideways.
! This check is valid only if the facing head is
: mounted on bearings independent of those of
the boring spindle.

1) Distance between the two points touched.

19—-20
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Diagram

Object

-ment to the column movement.

No.
:-
—] Radial facing slide
G28 N - - 1[ Checking lin the horizontal plane) of
i ( - parallelism of the radial facing slide move-
# ment to the table movernent (X axis).
"t 3_ Checking (in the vertical | plane) of
G29 squareness of the radial facing|slide move-

J — STEADY BLOC

Checking of coincidence of

K

the steady

block bore with the boring spindle axis :

a) in the vertical plane (in
machines having synchronized

he case of
movements

of the steady block and spindlg¢ head);

b) in the horizontal plane.

a)

b)

24
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