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N

INTERNATIONAL STANDARD

1SO 3070/11-1978 (E)

Test conditions for boring and milling machines with
horizontal spindle — Testing of the accuracy —

Part Il : Floovr type machines

1 SCOPE AND FIELD OF APPLICATION

ISO/R|230, both geometrical and practical tests on general
purpode and normal accuracy boring and milling machines
with Horizontal spindle — floor type machines — and the
corresponding permissible deviations which apply.

This IJ‘»ternationaI Standard specifies, with reference to

These | machines can be provided with spindle heads of
differgnt types corresponding in most cases to figures :

4 {gpindle head with milling spindle and boring spindle)

5 (spindle head with sliding boring spindle and with facing
heaf)

6 (spindie head with ram or milling arm)
of Par] 0 : ""General introduction’ of ISO 3070:

It mujt be made clear that this International Standard
concerps machines which have both a-transverse movement
of the| column on the bed, a vertical movement of the
spindig head, an axial movement of-the boring spindle and
possibly a feed movement of the radial facing slide in the
facing head. They can be provided with a floor supporting
workpleces but this deyicé.is not taken into consideration
in this [International Standard.

Some |machines_als¢ have an intermediate saddle having
slideways between’ bed and column to achieve additional
longitddinal \feed movement of the column parallel with
the spihdle ‘axis.

This International Standard deaisomy withthe vertficariom——3—REFERENCES

of accuracy of the machine. It does not apply to the testing
of the running of the machine (vibrations, abnormal noises,
stick-slip motion of components, etc.) or to machine
characteristics (such as speeds, feeds, etc.) which should
generally be checked before testing accuracy.

2 PRELIMINARY REMARKS

2.1 In this Ihternational Standard, deviations and ranges
are expressed in millimetres and in inches.

2.2 To apply this International Standard, reference should
be made to ISO/R 230, especially for installation of the

machine before testing, warming up of spindles or other
moving parts, deseription of measuring methods and
.recommended accuiracy of testing equipment.

2.3 Users of this International Standard ale reminded that
a movemefit is said to be longitudinal when it is parallel to
the axis_of'the machine spindle and is said to be transversal
when\t is in the perpendicular direction..

24" The sequence in which the geometricg! tests are given
is'related to the sub-assemblies of the machine and this in
no way defines the practical order of tesfing. In order to
make the mounting of instruments or gauging easier, tests
may be applied in any order.

2.5 When inspecting a machine, it is not always possible or

necessary to carry out all the tests
International Standard. It is up to the usq
agreement with the manufacturer, those
the properties which are of interest to him
are to be clearly stated when ordering a mac

given in this
r to choose, in
ests relating to
but these tests
hine.

2.6 Practical tests should be made with fin{shing cuts.

2.7 When establishing the tolerance for a

Mmeasuring range

different from that given in this Internationpl Standard (see

clause 2.311 in ISO/R 230) it should
consideration that the minimum value
0,002 5 mm (0,000 1 in) for both geometrig
tests.

be taken into
of tolerance is
al and practical

ISO/R 230, Machine tool test code.

ISO 841, Numerical control of machines — Axis and

motion nomenclature.

ISO 3070/0, Test conditions for boring and milling

machines with horizontal spindle —
accuracy — Part 0 : General introduction.

ISO 3070/1,
machines with horizontal spindle —

Testing of the

Test conditions for boring and milling .
Testing of the

accuracy — Part 1 : Table type machines (and its addendum :
Complementary geometrical tests and practical test. to be

specified in the case of rotary table machines).
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4 TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

4.1 Geometrical tests

ard [

Taut wire

G2

Checking of straightness of the s|ideways
in a horizontal plane.

Alternative

No. Diagram Object
A —-BED
’ ] Verification of Ievellingt'f slideways :
a) Checking of bed lengthwise : a)
— straightness of slideways in the
vertical prane; For ez
~ precedil
by a)
B e =] e B
il | —— s
C )
|
b) Checking of bed crosswise : b)
| — slideways should be in the same
plane.
L
‘.__
C] i For ea
Deviation——ﬂ‘k 1 ~ toleran
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)EVIATIONS

-

and [

Permissible deviation

Object
mm in
A - BED
Verification of Ievelling}oj slideways :
a) Checking of bed lengthwise : a) 0,02 a) 0.0008
, up to 1000 up to 40
— straightness of slideways in the - L .
vertical plane; - For—each—1000-mm—{40-in)}—increase—in—length add to the
preceding tolerance :
0,01 0.0004
- Local tolerarice :
i 0,006 | 0.00025
over any measuring length of
300 | 12
Maximum, permissible deviation : _
0,05 0.002
up to 10000 bp to 400
- 0,08 0.0032
_A_-.-_-_-:__4' . above 10000 gbove 400
(]
—:-—-———cr_-,,,' ,b*—*—-, '
: i b) Checking of bed crosswise : b) Variation of level :
— slideways should be in the same 0,02/1000 D.0008/40
plane.
0,02 0.0008
up to 1000 up to 40
For each 1000 mm {40 in) increase in length add to the preceding
tolerance :
‘ 0,005 0.0002
. , Local tolerance :
Checking of straightness of the slideways
in a horizontal plane. 0,006 | . 0.00025
over any measuring length ¢f
300 } 12
A Maximum permissible deviation :
0,05 : 0.002
up to 10000 up to 400
0,08 0.0032
above 10000 above 400
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Permissible deviation

Measuringéinstruments

Observations

mm in and references to the test code ISO/R 230
]
;
|
j

0,02 a) 0.0008 a) Clauses 3.11, 3.21 and 5.212.21 or

to 1000 up to 40 '5.212.22

1000 mm (40 in)—increase—in length add to the Mnasuumen:s;bau_hﬂnade at a

lerance : Precision |level, optical number of positions equally spaced

! h f the-bed.
0,01 0.0004 or other methods along the length of the bed
Local|tolerance : — The column shall be plated in the

0,006 | 0.00025 middle of itstraverse on [the table

over any measuring iength of saddle with 7the’ table saddle placed

300 | 12 in the middle)of the bed.

Maximum permissible deviation : -

0,05 0.002

to 10000 up to 400

0,08 0.0032

ve 10000 above 400 -

Variat{on of level : b) Clause 5.412.7 -

)2/1000 0.0008/40 o A level shall be placed trpnsversely
Precision | level. ™ and and measurements taken at|a number
support of positions equally spaced |along the

length of the bed. The vafiation of
level at any position shall not exceed
the permissible deviation.

0,02 0.0008

to 1000 up 1040

Clauses 5.212.3 or 5.212.22 or|5.232.1

00 mm (40 in) indrease in length add'to”the preceding

The microscope or the dial gauge shail be

. fixed on a support A of a sui{Ele form

0,005 0.0002 V“cilf;osg:)pz th::dop:::‘:x} such that it can slide in the slideways and
Localltolerance: methods shall sight or touch, in the Horizontal

0,006 | 0.00025 plane, the taut wire or a straighfedge laid

over any mgasusing fengthof L parallel to the stideways. '

300 } 12

Maximum pem:issible deviation : “ The taut wire or the straightedge shall be

0,05 0.002 Dial gauge, straightedge placed on a fixed part, independent of or

o 10000 up to 400 and supports integral with the machine and as near as

0.08 0.0032 _; possible to the slideways to be checked.

ve 10000 . above 400 i

3-4
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No. Diagram Object
B — COLUMN SADDLE
{In the case of columns provided with a
saddle for movement of the column
paraliel to the spindle axis)
a) b)
Checking of the slideways between saddle
and column :
_ — straightness of movement of the
column on the saddle.
/
EZ] 1) Longitudinal verification
— 4 = - (along the W axis) :
= L S |
a) in a vertical plane;
b) in a horizontal plane.
B
p i
— []]--L1]
T =
G3 1 I
|
——

2) Transverse verification '
{along the X axis) :

B — -
— slideways should be in the same
- f—- plane.
5 =
| ol L

Oy
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Permissible deviation

Object
mm in
B — COLUMN SADDLE
{In the case of columns provided with a
saddle for movement of the column
parallel to the spindle axis)
b) .
Checking of the slideways between saddle
and column : :
— straightness of movement of the
column on the saddle
7
1) Longitudinal verification
I ; {along the W axis) :
a) in a vertical plane; Fora)andb)
b) in a horizontal plane. 0,02 0.0008
l up to 1000- ip to 40
il 0,03 - {0.0012
P
l L i above/1000 above 40
!Z : Local tolerance :
= - 0,006 0.00025
T -
‘ 1] over any measuring length of
! 300 12
2) Transverse verification
A (along the X axis) : Variation of leve! :
— slideways should be in the same 0,02/1000 0.0008/40
plane.

Shia
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Measuring instruments

Observations

and references to the test code I1SO/R 230

Clauses 5.232.1 or 5.212.22

Dial gauge| straightedge
and supports or optical

e — e

|

1

Permissible deviation
mm in
Forp) and b)
0,02 0.0008 methods
to 1000 up to 40
0,03 0.0012
ve 1000 above 40
" Local folerance :
0,006 0.00025
over any measuring length of
300 12
Variatipn-of level :
)2/1000 0.0008/40

i
B et 1
T TOLISIUTY i

1
i
i
i
i

The dial gauge shall be fixad on the

column base such that it¢an sl

the functional part of astraigh

parallel to the saddle slideways.

For checking &)), the straightedige is laid
horizontally .and flat and for ch

the straighttedge is laid verticall

The straightedge shall be placed on a
fixed\ part, independent of g
with”’ the machine and as near 3s possible

to the siideways to be checked.

Clause 5.412.7

A level shali be placed transversely on the
column base and measurements taken at
i y spaced

along the length of the column. The
variation of level measured
position shall not exceed the permissible

deviation.

de against
tedge laid

ecking a),

vy on edge.

r integral

l— —

at any
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No. Diagram Object
a) a) and b)
A
|
== ——1 -] 5§ C — COLUMN
- Checking of straightness of the movement
- x of the column lengthwise on the bed :
T L
! =TT B2 a—a-the-horizontal-plane;——
f 0 © g€ ’
Gh : N b) in the vertical plane.
T ) For e:
-{aut wire .
Telescope / l preced
|
I
Ik
Target l .J o
a) b) Checking of straightness of the vertical
movement of the spindie headl on the
i ‘ column :
! a) in the vertical plane coaxial (with the
spindle axis; '
Taut Taut .
AN e b) in a vertical plane perpendficular to
GS§ the spindle axis. -
: For eac
_ toleranc
e A o ,
| f'
] g
B -5 -
|
g|c ___,K__T—
P
e -
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. Permissible deviation
Object
mm in
b)
——4 = ' C — COLUMN
Checking of straightness of the movement
_:t of the column lengthwise on the bed :
ﬂ a; mthehorizor .tai-pl'aﬁc, - Eor 3) Sﬁd-b')_
b) in the vertical plane. . 0,04 0.0016
up to 1000 up to 40
For each 1000 mm (40in) incréase in lepgth, add to the
preceding tolerance :
. ' 0,005 0.0002
’ © Maximufn permissible deviatiop :
0,12 ' 0.005
‘l'f;-—-LS'
b) Checking of straightness of the vertical
movement of the spindle head on the
column :
a) in the~vertical plane coaxial with the For a) and b)
iral is:
R ol _ 0,02 ~ .ooos
—f b)in a vertical plane perpendicular to up to 1000 yp to 40 : )
the spindle axis. -
. For each 1000 mm {40 in) increase in length add to the preceding
tolerance :
{ 0,01 ’ 0.0004
] - for machines having travel < 4000 mm (160 in) and :
p -5 : 0,02 0.0008
m | S—
- -4 ' 4 for machines having travel > 4000 mm (160 in)
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Permissible deviation
Observations

mm i Measuring instruments and references to the test code ISO/R 230
Forglhamdby
0,04 0.0016
 to 1000 up to 40
1000 w0 il in leneth. add o th Optical fethods or Clauses 5.212.22 61 5.:212.3-§.232.2
)leran:;nn:\ in increase In iengtn, a o the m.icroscopa and taut For checking b) the telescopp may be
€ : wire fixed on the:machine or may bg indepen-
0,005 0.0002 dent of the-machine.
Maximum permissible deviation :
0,12 0.005
Forg) and ) ‘ : ' Clauses 5.212.3-5.232.2 or 5212.22
0,02 ' 0.0008 ) Carry out the test with saddle lpcked and
to 1000 up to 40 possibly column base locked in mid-travel.
00 mm (40 in) increasedindéngth add to the preceding Lock the spindle head whgn taking
: Microscope] and taut measurements. |f the spindl¢ can be
wire—or-opiical-metheds—| locked the alignment telescope can be
0,01 0.0004 : , mounted on it. If the spindle cannot be
. . . locked, the alignment telescope shall be
<4 . , ‘
rchines having travel < 900 mm (160 in) and placed on the spindle head of the machine.
0 0.0008
02 The taut wire shall be tightened between
machines having travel > 4000 mm (160 in) ! _ fixed parts independent of or integral

with the machine.
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No.

Diagram

Obiject

a)

Checking of squareness of the vertical
movement of the spindle head :

a) to the transverse movement of the
column (axis X) in a vertical plane
perpendicular to the spindle axis;

11

b) . a)

-
\

the column {axis W) in the vertical

b) to the longitudinal moveEIent of
plane coaxial with the spindle axis.

a)

b)

L_J

r-=5T]

Checking of squareness of Ie longi-
+rie i {axis X}

movements of the column (if there is a
column saddle).
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Object

Permissible deviation

mm

Checking of squareness of the vertical
movement of the spindie head :

column ({axis X) in a vertical plane
perpendicular to the spindle axis;

a) to the transverse movement of the

a)

0,03/1000

)

b) to the longitudinal movement of
the. column (axis W)} in the vertical
plane coaxial with the spindle axis.

b)

0,03/1000

b)

0.0012/40

0.0012/40

Checking of squareness of the longi-

toditat—{axis—W—and—transverse—{axis >4
movements of the column (if there is a
column saddie).

0,03/1000

0.0012/40

]
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i
i
i
|
i
|
i

Permissible deviation Observati
ions

Measurinq instruments and references to the test code 1SO/R 230

mm in

Clauses 5.522.4 or 5.212.22

For a) : place a surface plate on a support
independent of the machine and as near

as possibie to the machine.

,03/1000 - al 0.0012/40
’ The surface plate face shall be adjusted

parailel to the transverse (axis X) move-

For b): the surface plate fal shall be

adjusted parallel to Mhe longitudinal
(axis W) movement) of the| column.

Dial = gauge, surface Lock the columfi on the table $addle and
e T T T T T T T T T T T pIa'Ee and square or lock the column) saddle on the [bed when
optical methods taking measurements.

Set a.cylindrical square on the surface
plate‘adjusted as indicated abovp.

Kock the spindle head when taking
measurements (spindle retracted). If
. the spindle can be locked, then the dial
03/1000 b) 0.0012/40 gauge may be mounted on [it. If the
spindie cannot be locked, the dial gauge
shall be placed on the spindle head of the
machine:

NOTE — Operation G 6 b) is to be|carried out
only on machines provided with a longitudinal
{axis W) movement of the column.

Clauses 5.522.4 and 5.212.22
.

Spindie head locked in mid-tfaT

Dial gauge and straight- The straightedge shall be set [and fixed
03/1000 0.0012/40 edge and| square or parailel to the transverse movement of

optical methods the column and with the square against
the straightedge. The saddle shall then
be locked on the bed.

The longitudinal movement of the
column shall then be checked.

9-10
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No. Diagram Object —rre
D — BORING SPINDLE
b) ) Measurement of run-out of the internal
i taper of the boring spindle :
G8 1 <
e R T T '—'j_ a) at the mouth of taper; a)
r_.' b)
[j et ? b)atadistance of 300 mm (12 in) from a)
the spindle nose.
e spi b)
Measurement~of) run-out of the boring
spindle :
b) a)
1 N a) spindle’retracted; a)
7= B ) B I ey
Go (R 1 ol r b)
b) spindle extended 300mm (12 in) a)
sliding spindle
Ej—gﬂ—‘? (slicing spindie) N
—
co| Furoed . : SN A
Ay —— Eo+ + Measurement of periodic axial slhp of the
_________ boring spindle (spindle retracted).
Alternative Checking of parallelism o\f the boring
spindle axis to the longitudinal movement
) = 1 of the column (axis W} on the slideways
—f= ==‘====ﬂ I between column and saddle (if there is a
a) -t +o- column saddle) :
i
P e o T in the vertical plane; a)
G 1 b) 02 = 3 a) int
| !
i !
e
b} in the horizontal plane. b)

"
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Permissible deviation

Object
mm in
D — BORING SPINDLE
Measurement of run-out of the internal
taper of the boring spindie : For D*< 125 ForD*<5
E— : a) at the mouth of taper; a) 0,01 a) 0.0004
b) 0,02 b) . 0.0008
ForD*> 125 ForD*>5
j b-at-a-distance-of-300-mm-{12 sl from & 0,015 a) 0.0006
. the spindle nose.
. P b) 0,03 b) 0.0012
Measurement of run-out of the boring
spindle : For D*< 125 ForD*<5
a) spindle retracted; a) 0,01 a) 0.0004
3_ . b) 002 b) 0.0008
ForD*> 125 " ForD*>5
b) spindle extended 300 mm ({12 in) a) 0,015 a) . 0.0006
3 (sliding spindle)
b) 0,03 b) 0.0012
] ForD*< 125 ForD*<5
@-— Measurement of periadic axial slip of the 0,010 0.0004
boring spindle (spindle retracted). For D*> 125 ForD*>5
0,015 0.0006
Checking of parallelism of the boring
spindle axis to the longitudinal movement
M of the column (axis W) on the slideways
! between column and saddle (if there is a
O s column saddle} :
|
_ E_ a) in the vertical plane; a) 0,02 a) 0.0008
‘ ! for a measuring length of
f
o 300 12
b) in the horizontal plane. b) 0,02 b) 0.0008
for a measuring length of
300 12

41 b
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Permissible deviation

Observations

. n Measuring instruments and references to the test code 1SO/R 230
ForD*< 125 ForD*<5 Clause 5.612.3
0,01 a) 0.0004 - Dial gauge} test mandre! Carry out measurements with the spindle
and surface plate retracted (sliding spindle).
0,02 b) 0.0008 " P gsp
ForD*> 125 ForD*>5 * D = diameter of boring spindie.
0,015 2} 0-0006
0,03 b) 0.0012
ForD*< 125 ForD*<5
0,01 a) 0.0004
0,02 b) 0.0008 Dial gauge and surface Clause 5.612.2
* |
ForD*>125 ForD™>5 plate * D = diameter of boring spindle.
0,015 a) 0.0006
0,03 b) 0.0012
Clauses 5.622.1 and 5.622.2
. Carry out this test with thep spindle
< *<< >
ForD"< 125 ForD7<5 retracted (sliding spindle).
0.010 0.000¢ Dial gauge The existence, value and the|direction
ForD*> 125 ForDH>5 of application of the force F thould be
stated by the manufacturer,
0,015 0.0006
* D = diameter of boring spindie.
Clauses 5.412.1 and 5.422.3
‘ Spindie head locked in mid-travel,
) ' column saddle locked in mid-position
0,02 a) 0.0008 Dial gauge and, possibly, on the bed.
test - mandrel, and
for a measuring length of surface plate The measurement shall be carried out
12 ﬁl according to the possibilities, either
300 [ touching directly the external part of the
0,02 b) 0.0008 ! boring spindie, or with the aid of a test
; mandrel mounted in the spindle nose
for a measuring length of : (alternative).
300 12 i

11-12
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No. Diagram Object —
|
M
|
[ ——
y 4
G 12 I
L { Checking of squareness of the boring
— ! _ ) spindle axis to the bed slideways.
‘. . .—-—-—r
|
o
’
/
7
K}
- foo o o o ¢ e « a—
j Checking of squareness of the boring
G138 \ . .
" spindle axis to the column ways.
v
Checking of straightness of the boring
spindle movement (sliding spindig) :
a) in a horizontal plane; a)
G1
4 b) in a vertical plane. b)

43
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I Permissible deviation
Obiject
mm in
Checking of squareness of the boring 0.03/1000* 0.0012/40*
spindle axis to the bed slideways. ’ )
l’,
ot
j-‘— Checking of squareness of the boring 0,03/1000* 0.0012/40*
spindle axis to the column ways. with @ <90° with & < 90°
=z
Checking of straightness of the boring
spindle movement (sliding spindle) :
a) in a horizontal plane; a) 0,02 a) 0.0008
a) for a measuring length of
i 300 12
b) in a verticai plane. b) 0,02 b) 0.0008
b) for a measuring length of
300 12

A3k
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Permissible deviation Observations

Measuringjinstruments and references to the test code ISO/R 230

Clauses 5.512.1, 5.5612.42 and 5.442

Column locked on the table, saddle
locked in mid-position on the bed,
spindle head locked in low position on
the column, spindle and possibly ram

Dial gauge and possibly retracted.
0,03/1000% 0.0012/40" straighted

For large machines for which sizes have a
! great importance the measuring reference
" ‘ shall be related to a plane/parallel to the
bed slideways. ’

* Distance between the two points touched.

Clauses 5.512.1, 5.512.42 andl 5.442

Spindle head locked in mid-trayel on the
column, spindle retracted.

_ For spindle heads provided with a ram,
0,03/1000* 0.0012/40* Dial gaugel@nd possibly the checking shall be carried [out with

. the ram retracted.
with o <90° : with a <90° straightedge ‘
For large machines for which gizes have
a great importance the Mmeasuring
reference shall be related to| a plane

parallel to the column ways.

* Distance between the two points fouched.

Clause 5.232.1
Spindle head locked.

0,02 a) 0.0008 The straightedge shall be set paralle! to
the sliding spindle movement; then
touch the functional surface of the
300 12 Straightedge and dial straightedge with the stylus of a dial

gauge ! gauge fixed on the spindle nose. Repeat
0,02 b) 0.0008 the same operations in the two planes :
horizontal and vertical.

for a measuring length of

for a measuring length of

300 12

i
{
i
i
i
1
i

In the case of a machine having a ram, it
shall be maintained locked, in the
retracted position,

13-14


https://standardsiso.com/api/?name=287e53e1a84c9fdf4b2c4d8f03a399b2

Object

I

No. Diagram
a) r 1
Il >
Measurement of deflection of the spindle
in its siiding movement (axis Z) :
a) [in the case of columns provided with
a saddle for longitudinal movement
{axis W}]
in reiation to a reference plang parallel
to the plane of movement| of the
column on the saddle;
For a
diame
G1p
For ar
diame
b)
V) For ar
b) [in the case of columns placed directly diames
on the bed]
in relapon to a referepoe plane -
perpendicular to the vertical move- diamet
ment of the spindle head| on the
column.
O
s gL R g
=S =
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Object

Permissible deviation

Measurement of deflection of the spindle
in its sliding movement (axis Z) :

a) [in the case of columns provided with
a saddle for longitudinal movement
{axis W)]

in relation to a reference plane parallel
to the plane of movement of the
column on the saddle;

b) [in the case of columns placed directly
on the bed] :

in relation to._a reference plane
perpendicular 16 the vertical move-
ment of. ‘the spindle head on the
columnt

For“an" extension of the spindle equal to

diameter :

+ 0,015

For an extension of the spindle equal to

diameter :

+ 0,02

For an extension of the spindle equal to

diameter :

- 0,06

NOTE — The extension of the spindle is limited

diameter and must not exceed 900 mm (36 in).

twice the spindle

+ 0.0006

4 times the spindle

+0.0008

6 times the spindle

—0.0024

to 6 times the spindie
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1SO 3070/11-1978 (E)

Permissible deviation I .
‘ Observations

Measuringiinstruments and references to the test code 1SO/R 230

l a) Align the straightedge in a horizontal
1 plane parallel to the movement of the
column on the saddle.

tension of the spindle equal to twice the spindle

+ 0,015 + 0.0006
tension of the spjndle equal to 4 times the spindie ! Straightedge, gauge
biocks, and dial gauge
+ 0,02 + 0.0008
tension of thé spjndie equal to 6 times the spindle
P &a P : b) Align the straightedge so [that the
) . vertical plane of a square lajd on this
- 0,06 - 0.0024 straightedge is parallel to ﬂ{e guiding
. surface of the column ways [and then,
e extension of the §pindle is limited to 6 times-the“spindle with the spindle retracted, ihcline the
Imust not exceed 900 mm (36 in). ! __straightedge so that the upppr part of
the vertical side of the stfaightedge
leans towards the column with
an inclination of 0,006/300 mm

! (0.00024/12 in).

NOTE — For a) and b}, the measurements shall
be carried out at positions correi?)nding to
2,4 and 6 times the spindle diametel.
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No. Diagram Object —
E — MILLING SPINDLE
a) Measurement of run-out of the milling a)
spindle;
b) Measurement of periodic axial slip; b)
IG 16
c) Measurement of camming, of |the face c)
of the spindle nose (inciuding|periodic
axial slip).
a)
b)
c)
F — RAM
Checking of straightness of the rgm move-
ment :
a) .in a horizontal plane; a)
G 17 — ‘—E a)
'®) ’ ] 5) b) in a vertical plane. b)
Checking of parallelism of the ram move-
r . ment (axis < Z) to the longitudinal
} } movement of the column (axis W} :
. a) a) in a horizontal plane;
Af:.:f_: ....... -
y . .
G 18 ('-::" b) in a vertical plane.
b)
N { v 4!
L __|

1%
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Permissible deviation

Object
mm in
E — MILLING SPINDLE For D*< 125 ForD*<5
a) Measurement of run-out of the milling a) 0,01 a) 0.0004
.- spindle; :
< b) Measurement of periodic axial slip; b) 0,01 b) 0.0004
¢) Measurement of camming of the face c) 0,02 c) 0.d008
of the spindle nose {including periodic . .
axial slip). ForD™> 125 FprD*>5
a) 0,015 a) 0.0006
b) 0,015 b} 0.0006
c) 0,03 c) 0.0012
F — RAM
Checking of straightness of the ram move-
ment :
a) in a horizontal plane; a) 0,02 -1 a) 0.0008
) for a measuring length of
a
—}— 500 ‘ 20
5) b) in a vertical plane. b) 0,02 b) 0.0008
for a measuring length of
500 | 20
Checking of paralielism of the ram move-
ment (axis Z) to the longitudinal
movement of the column (axis W) :
a) a) in a horizontal plane; For a) and b)
T _ b) in a vertical plane. 0,03 , 0.0012
o3| b) for a measuring length of
20

500
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1SO 3070/1

1-1978 (E)

Permissible deviation

- Measuring instruments Observations
o . g and references to the test code ISO/R 230
D*< 125 ForD*<5
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 : - The existence, value and direction of
‘ application of the force F shall be
stated by the manufacturer
0,02 c) 0.0008 ¢) Clause 5.632
D* > 125 ForD*>5 The distance A of dial gauge c) from
the spindle axis shall be as| large as
0,015 a) 0.0006 possible.
0,015 b) 0.0006 * D = diametenaf-boring spindle.
0,03 c) 0.0012
Clause 5.232.1
),02 a) 0.0008 Spindle head locked.
for a measyring length of Boring spindie retracted.
500 20 Straightedge~and dial Set the straightedge parallel to [the ram
) gauge movement; then touch the functional
),02 b) 0.0008 surface of the straightedge with the stylus
for a measdring length of of a dial gauge fixed at the engl of the
. ram.
500 20 . .
~ Repeat the same operations in [the two
planes : horizontal and vertical.
Clause 5.422.5
For a) and b) A straightedge shall be set parallel to the
: . i . longitudinal movement of the column
,0 0.0012 : :
03 E;Lagxghtedge: and - dial (axis W) and then the column locked in
for a measuring length of the middle of its travel on its saddle. The
. ram movement shall then be checked
00 20 with respect to the straightedge.
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No.

Diagram

Object

G19

Checking of squareness of the longi-

tudinal movement of the ram (a

xis Z) to

the vertical movement of the spindle

head on the column ways.

G20

Checking of squareness of the ram longi-

tudinal movement (axis Z) to
transverse movement {axis X) on|
slideways.

the ram
the bed

a)

b)

a) Checking of concentricity

of the

rilling spindle _and of thHe front

G 21

centring of tools or accessories on

the ram;

b) Checking of squareness of the

support

surface of tools or accessories to the

rotation axis of the milling

surface.

a)

b)

18
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Object

Permissible deviation

oo

Checking of squareness of the longi-
tudinal movement of the ram (axis Z) to
the vertical movement of the spindle
head on the column ways.

0,03/500

0.0012/20

Checking of squareness of the ram longi-
tudinal movement {axis Z) to the ram
transverse movement (axis X) on the bed
slideways.

0,05/1000

. 0.p020/40

a) Checking of concentricity of the

mitling—spindie—and—of—the—front

a)

0,02

a)

$.0008

centring of tools or accessories on
the ram; .

b) Checking of squareness of the support
surface of tools or accessories to the
rotation axis of the milling surface.

b)

0,02/500

b)

0.0008/20

18 by
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I1SO 3070/11-1978 (E)

Permissible deviation ;
Measuring in Observations
o - ing {nstruments and references to the test code 1SO/R 230
Clause 5.522.4
Place a straightedge on a table set parallel
‘ to the longitudinal movement of the ram
Straightedgje, square {axis Z) in a vertical plane and place a
)3/500 0.0012/20 and dial{ gauge or square on the straightedge.
optical methods Alternative : The surface plate used in
test G 6 may be used for carrying out this
test,
Clause 5.522.4
Straightedge, square Place a straightedge on the fable set
5/1000 0.0020/40 and dial</{gauge or parallel to the movement of the column
: optical methods on the bed (axis X) and place|a square
’ against the straightedge.
),02 a) 0.0008 a) Clause 5.422
Dial gauge
2/500 b) 0.0008/20 ! b) Clause 5.512.42
. , NOTE — This operation is valid only if there is
a circular locating surface on the ram.
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to the transverse movement of the
column on the bed (axis X).

No. Diagram Object frocmm e
P =
! I
: .
I G — INTEGRAL FACING HEAD
— radial facing slide —
» :]_ Checking of squareness of the radial
facing slide movement (axis U) to the
1 e 7t longitudinai movement of the column
L (axis W);
— =
G 22
-~
or
7,
% H {if there is no column saddle) :
V7
Checking of parallelism of the radial
facing slide movement (axis U} to the
I vertical movement of the spindle head.
H :3
S LA ‘
-
| H—
i)
L P
= Checking of parallelism (in the horizontal
G 23 i plane) of the radial facing slide movement
¥
'
"

24
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Permissible deviation

Object
mm in
G — INTEGRAL FACING HEAD
— radial facing slide —

]‘ Checking of squareness of the radial 0,025/300 0.001/12
facing slide movement (axis U) to the
longitudinal movement of the column
(axis W);

S S __._L e e e e —— — —— —— ——— A — — — ——— —— o —— —— e — —— e —— —— e o il s e el s i mmae = e

or
0.001
(if there is no column saddie) : 0,025 0
for a measuring length |of
Checking of parallelism of the radial
facing slide movement (axis U) to the 300 12
1 vertical movement of the spindle head,
9 ]
—Eﬁ—‘a

O E—
Checking of parallelism (in the horizontal 0,025 0.001
piane) of the radial facing slide movement ' £ easuring length of

- to the transverse movement of the - tor ameas gleng

column on the bed (axis X). 300 12

24ki
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1SO 3070/11-1978 (E)

Permissible deviation Observatio
ns

- n Measuringiinstruments and references to the test code 1SO/R 230

0,025/300 : 0.001/12

Clauses 5.522.2 and 5.422.5

mfasindiesedussduntend muh miban e A straightedge or a surface platg shall be
set parallel to the longitudinal movement
of the column (axis'W) or, whefe there is
no such movement, parallel to the vertical
movement Of)the spindie hé¢ad. The
column shall)then be locked in the middle
Straightedbe, square of its travel on its saddle. Place a square
and dial gauge on fhe 'straightedge or on thg surface
plate/ Then, check the radial faging slide
movement.

Repeat the same operation aftef rotation

of the facing head by 180°.
0,025 0.001
. NOTE — The surface plate used in teft G 6 may
for a measuring length of be used for carrying out this test.

300 12

Clause 5.422.5

Set a straightedge on the table parallel to

the transverse movement of the column

0,025 0.001 _ ~ on the bed (axis X).

for a measuring length of Straightedgp and dial
gauge

300 12

Then check the radial facing slide
movement with respect to the straight-
edge.

Repeat the same operation after rotation,
of the facing head by 180°.
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No. Diagram Object
Checking of coaxiality of the boring
spindle axis and of the facing head axis
5) ) (in the case of independent movements
a of the boring spindie and of the facing
T' head).
'\r' a) at the mouth of spindle housing; a)
G2 — TS T T T b) at a distance from the spindle housing b)
RS A face equal to 300 mm (12 in).
S [N
b ] T
! in a)
+ 4
— a—— b}
S—
—t
J B
Checking of squareness of the faging head
G325 - oy A —J j__ axis to the bed slideways.
I
]
1}
]
1<
G 26 R sy ESNN Checking of squareness of the facing head
T 3 axis to the column ways.
i
<

3
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