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ISO/R 1701-1970 (E)

ISO Recommendation R 1701 April 1970

TEST CONDITIONS FOR MILLING MACHINES
WITH TABLE OF VARIABLE HEIGHT,

WITH HORIZONTAL OR VERTICAL SPINDLE

TESTING OF THE ACCURACY
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2. PRELIMINARY REMARKS

2.1

2.2

2.3

2.4

25

PE

5 ISO Recommendation describes, with reference to ISO Recommendation R 230, Machine rool test cod

hines.

eals only with the verification of accuracy of the machine and ddes not apply to the testing of the runni
rations, abnormal noises, stick-slip motion of components, ete.), or to characteristics (speeds, feeds, etc
ch should generally be checked before testing accuracy.

In this ISO Recommendation, all the diménsions are expressed in millimetres in section 3 and in inche
in section 4.

To apply this ISO Recommendation, reference should be made to ISO Recommendation R 230, espe
for the installation of the machine before testing, warming up of spindles and other moving parts,
description of measuring methods and recommended accuracy of testing equipment.

The sequence in which.the geometrical tests 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 of instrumen
or gauging easier,t€sts may be applied in any order.

When inspecting a machine, it is not always necessary to carry out all the tests described in this ISO
Recomniendation. It is up to the user to choose, in agreement with the manufacturer, those relating t

=

2.6

forces.

Practical tests should be made with finishing cuts — for instance : depth = 0.1 mm (0.004 in), feed pe

le,
n geometrical and practical tests on milling machines with table of variable Height and with horizontal of
vertical spindle, and gives the permissible deviations corresponding to general purpose and normal accuracy

ially

D
the properties which are of interest to him, but these tests are to be clearly stated when ordering a maghine.

[
ing

When establishing the tolerance for a measuring range different from that given in this ISO Recommendation
(see clause 2.311 in ISO Recommendation R 230), it should be taken into consideration that the minimum

value of tolerance is 0.01 mm (0.0004 in).
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3. TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

3.1 Geometrical tests

No. Diagram Object

0 13 o
_I_"—l—.

1{1 Checking—of-straigchtness—ofthe—yvertical move-

\r[ ment of the knee :
r ] _[_J_L_]_Iﬁ

| (¢) in the vertical plane\of symmetry of the
G1 machine or trapsverse vertical plane;

(b) in the plane perpendicular fo the vertical
plane._of symmetry of thk machine or
tranisverse vertical plane.

(b)
|

1

(b)

Checking of squareness of the taple surface to
the column ways for knee (in thiee positions :
in the middle and near the extrgmities of the
travel) :

G2 (@) in the vertical plane of symmetry of the
machine or transverse verticdl plane;

(b) in the plane perpendicular 110 the vertical
ylu:‘u, of Symmetry of—he¢ machine or

transverse vertical plane.
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[ONS

Object Permissible deviation Measuring instrument:

Lo+ ©

fll Checki i of the—vertical-move
ment of the knee :

i (@) in the vertical plane of symmetry of the (2) 0.025
machine or transverse vertical plane; for a measuring length . d
of 300 Dial gauge and square
(b) in the plane perpendicular to the vertical ) 0.025
I plane of symmetry of the machine or for a measufing length
transverse vertical plane. of 300

i! (®

f” Checking of squareness of the table surface to
the column waysfor knee (in three positions :
in the middle-and near the extremities of the

i travel) :
(@) in the vertical plane of symmetry of the (a) 0.025/300 Dial ghuge and square
machine or transverse vertical plane; with a < 90°
(b) in the plane perpendicular to the vertical (b) 0.025/300

1o £ 4 £ &l A\
Prafe— oS3y mmetry —or—ure—macmmne—or

transverse vertical plane.
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ISO/R 1701-1970 (

Dimensions in millimetres

Permissible deviation

Measuring instruments

Observations
and references to the test code ISO

/R 230

e vertical move-

ymmetry of the
tical plane;

ir to the vertical
the machine or

Clause. S-232.1

(@)

(&)

0.025
for a measuring length
of 300

0.025
for a measuring length
of 300

Dial gauge and square

Instead of a straightedge, use the vert
a square.

Table in central positiofi,\table and
locked, knee not locked)

If the spindle can be locked, the dial
be mounted.-.on)it. If the spindle

cal arm of
cross slide

pauge may
cannot be

locked, the\dial gauge should be placed on a

fixed partiof the machine.

table surface to
three positions :
.tremities of the

ymmetry of the
tical plane;

ir to the vertical
the machine or

(a) 0.025/300 Dial gauge and square
with o < 90°
If the spindle can be locked, the dial
3 0.075/300 be mounted on it. If the spindle

Clause 5.522.2

Table in central position, table and
locked.

Knee locked when taking measuremer

cross slide

ts.

bauge may
cannot be

tocked, the dialgauge shoutd be pt

fixed part of the machine.

aced on a

~7 -8 —
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No. Diagram Object
L L
| | Checking of squareness of the table surface to
1 | 1 l l 1 the vertical movement of the spindle head slide :
(@ | () (a¢) in the vertical plane of symmetry of the
G3 _] - T machine or transverse vertical plane;
e
! (b) +—the y}au\. y\uyuud;\,u‘xaj to the vertical
\Tf \ ; plane of symmetry of ‘the machine or
1 [—]—[—4’—[—1—[ transverse vertical plane:
[ 1
a | b
.
G4 e —————— = Checking of flatness of the [table surface.
— g
& P
! /-< d T~
L. lunmmd—— " 2
e ~ c
I
1T 1
!
(@ =R 0)
Checking of parallelism of the tgble surface to
its movement :
(@) transversely;
GS

(o) Tongitudinally.

30
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Object

Permissible deviation

Measuring instrument

Checking of squareness of the table surface to
the vertical movement of the spindle head slide :

Dial gauge and square

(a) in the vertical plane of symmetry of the (@ 0.025/300
machine or transverse vertical plane; with o < 90°
() 1 ine piane perpendicular {0 the vertical (D) U.U2o/300

plane of symmetry of the machine or
transverse vertical plane.

Checking of flatness of the table surface.

0.04 up to 1 000

For each 1 000 jncrease in
table length, add 8,005

Maximum (pgrmissible devi-
ation :

0.05

Local tolerance :

0.02

for any 300 length

Precisign level or straig
edge anld slip gauges

®)

Checking of parallelism of the table surface to
its movemenit-;

Straightedge and dial gau

i

(a) . franmsversely; (2) 0.025
for any 300 length
() longitudinally. (b) 0.025

for any 300 length

Maximum permissible
deviation :

0.05

5-10
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ISO/R 1701-1970 (

Dimensions in millimetres

Permissible deviati .. Observations
ermissible deviation Measuring instruments and references to the test code ISO/R 230
Clause 5.522.2

> table surface to

indle head slide : Table in central position, knee and table locked.
symmetry of the () 0.025/300 ) Spindle head slide locked when taking measure-

rtical plane; with a < 90 Dial gauge and square ments.

ar to the vertical (b) 0.025/300 If the spindle can be locked, the dialygauge may
the machine or be mounted on it. If the spindle ¢annot be

locked the dial gauge should“be'pladed on the
spindle head slide of the machine.

0.04 up to 1 000

For each 1 000 increase in

table length, add 0.005 Clauses 5.322.and 5.323
Maximum permissible devi-
ation : Precision level or straight- | Table‘and cross slide in central posifion, table
e table surface. edge and slip gauges fiot 1ocked, knee and cross slide lockefd.
0.05

NOTE. — The alphabetical references on the diagram
correspond to those used in Figure 19 of 1SO

Local tolerance : _
Recommendation R 230.

0.02
for any 300 length

Clause 5.422.21

The stylus of the dial gauge to be placgd approx-
imately at the working position of|the tool.

The measurement may be made on p straight-
 table surface to edge laid parallel to the table surface.

If the table length is greater than 1600 mm,

(2) 0.025 carry out the inspection by successive move-
forany 300 length Straightedge and dial gauge ments of the straightedge.
Knee locked.
(b) 0.025 If the spindle can be locked, the dial gauge

may be mounted on it. If the spindle cannot be

for any 300 length
y gt locked, the dial gauge should be placed on a

Maximum permissible fixed part of the machine.
deviation :
0.05 (@) Table and spindle head slide locked;

(b) Cross slide and spindle head slide locked.

~9-10—
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| No. Diagram Object
(a) Measurement of run-out of the extemal
centring surface on the spindle nose (for
machines having this feature).
(b) Measurement of camming of the face of
the spindle nose (including periodic axial
G6 < slip).
(¢) Measurement of periodie.akial slip.
Measurement of run-out of thel internal taper
of the spindle :
G7 (a) at the mouth of taper;
() at a distance of 300 frdm the spindle
nose.
r
G8 Checking of parallelism of th¢ spindle axis
to the table surface.
|
i ‘ T Checking of squareness of the spirldle axis to the
. ! table surface :
) U
(@) [:i ® (@) in the vertical plane of symmetry of the
G9 o ) machine or transverse vertical plane;
(b) in the plane perpendicular to the vertical

plane of symmetry of the machine or
transverse vertical plane.

A1-12
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Checking of parallelisniv-of the spindle axis
to the table surface.

for a2 measuring length of 300

(free end of the test mandrel
inclined downwards)

Object Permissible deviation Measuring instrument:
(@) Measurement of run-out of the external (@) 0.01 |
centring surface on the spindle nose (for
machines having this feature).
(b) Measurement of camming of the face of (» 0.02
the spindle nose (including periodic axial
slip). Dial gauge
(¢) Measurement of periodic axial slip. (c) 0.01
Measurement of run-out of the internal taper
of the spindle : '
(a) at the mouth of taper; (@) 0.01 Dial gayge and tefst mand
(b) at a distance of 300 from the spindle (&) 0.02 {
nose. ]
|
|
- 0.025 l

Dial gayge and test mand;

Checking of squareness of the spindle axis to the
table surface :

(a) in the vertical plane of symmetry of the
machine or transverse vertical plane;

(b) in the plane perpendicular to the vertical
plane of symmetry of the machine or
transverse vertical plane.

(a) 0.025/300

with a < 90°

(b) 0.025/300

Dial gauge

4112
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Dimensions in millimetres

ISO/R 1701-1970

Permissible deviation

Measuring instruments

Observations

and references to the test code ISO/R 230

t of the external (@ 0.01 (@) Clause 5.612.2

spindle nose (for

ture).

ng of the face pf (b) 0.02 (b) Clause 5.632

ling periodic axial The distance 4 of dial gauge (&) from the

Dial gauge spindle axis should be as large as possible.

¢ axial slip. () 0.01 (¢) Clauses 5.662.1 and 5.622.2
A force F, specified by-the mjanufacturer
of the machine, should be |exerted by
pressing towards (the "housing [for tests (b)
and (¢).

the internal taper

(a) 0.01 Dial gauge and test mandrel j, ‘Clause 5.612.3
from the spindle (b) 0.02 :
0.025

the spindle axis

for a measuring length of 300

(free end of the test mandrel
inclined downwards)

Dial gauge and test mandrel

Clause 5.412.4.

Table and cross slide not locked, kinee locked.

pindle axis to the

symmetry of the
rtical plane;

ar to the vertical
the machine or

(a) 0.025/300
with & < 90°

(b) 0.025/300

Dial gauge

Clauses 5.512.1 and 5.512.42

Spindle head slide, table, cross slide and knee
locked.

-11-12 -
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No.

Diagram

Object

Checking of parallelism of the spindle axis to the
transverse movement of the table :

(a) in the vertical plane;

G 10
(b) in the horizontal plane.
Checking) of straightness of the median or
G11 reference tee slot of the table.
G12

Checking of squareness of the spi

hdle axis to the
median or reference tee slot

of the table.

G 13

AT

X

~

rl
I |
L 4
)= anwy

Checking of parallelism of the median or refer-

ence tee slot to the longitudinal movement of
the table.

43 -1+
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Object

Permissible deviation

Measuring instrument

Checking of parallelism of the spindle axis to the
transverse movement of the table :

(@) in the vertical plane;

(a) 0.025
for a measuring length
of 300

(free end of the test
mandrel inclined down-
wards)

Dial gauge and test manc

() in the horizontal plane.

() 0.025

for a measuring length
of 300

Checking of straightness of the median or
reference tee slot of the table.

0.01
for any 500 length

Maximum permissible devi-
ation :

Straightedge and dial gat
or slip [gauges, or taut w
and mi¢roscope

the table.

ation :
0.04

0.03
Checking of squareness of the spindle axis to the .
median or reference tee slot” of the table. 0.02/300 * Dial gauge
0.015
s Checking of parallelism of the median or refer- for any 300 length
s ence tee slot to the longitudinal movement of Maximum permissible devi- Dial gauge

4314
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ISO/R 1701-1970

Dimensions in millimetres

Permissible deviation

Measuring instruments

Observations
and references to the test code ISO/R 230

spindle axis to the
ble :

(@) 0.025
for a measuring length
of 300

(free end of the test
mandrel inclined down-
\IIQI'&)

Dial gauge and tést mandrelu

Clause 5.422.3.
Table in central position.

Knee locked.

(b) 0.025

for a measuring length
of 300

f the median or

0.01
for any 500 length

Maximum permissible devi-
ation :

Straightedge and dial gauge
or slip gauges, or taut wire
and microscope

Clauses 5.212/5.212.1,5.212.3 or 5.232

The straightedge may be placed direftly on the
table,

0.03
indl is to th Clauses 5.512.1 and 5.512.52
Zptm ofe 3{}?: t(z)ablee. 0.02/300 * Dial gauge Table in central position.
Table, cross slide and knee locked.
* Distance between the two points touched.
0.015 Clauses 5.422.T and 542271
e median or refer- for any 300 length Cross slide and knee locked.
inal movement of Maximum permissible devi- Dial gauge If the spindle can be locked, the dial gauge may

ation :
0.04

be mounted on it. If the spindle cannot be
locked, the dial gauge should be placed on a
fixed part of the machine.

—13-14—
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No.

Object

G 14

Checking aof squareness of the mavement of the

(&)

TOERENXO)

table transversely to its longitudinal] movement.

G 15

Checking of parallelism of arbor sypport guide
on the over arm (or arms) to the spindle axis :

(@) - in the vertical plane;

(b) in the horizontal plane.

Alternative

Checking of parallelism of arbor support guide
on the over arm (or arms) to the transverse
movement of the table :

(a)

(@) in the vertical plane;

(b) in the horizontal plane.

15-1¢
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Object

Permissible deviation

Measuring instruments

Checkine—-of-sauas oftha verment-ofthe Straiahte ial
g-of-squarenese-of the-movement-of-th 0027300 ghtedge, dial gaug
table transversely to its longitudinal movement. and squafe
|
(b) Checking of parallelism of arbor support guide

on the over arm (or arms) to the spindle axis :

(2) in the vertical plane; (a) 0.02
for a measuring length
of 300
(over ~arm  inclined
downwards)

(&) inthe horizontal plane. (b) 0.02
for a measuring length

' of 300 Dial gauge and precision
level.
(&)
— Alternative T T T

Checeking of parallelism of arbor support guide

on~the over arm (or arms) to the transverse

movement of the table :

(@) in the vertical plane; (@) 0.02

(b) in the horizontal plane.

(®

for a measuring length
of 300

(over arm inclined
downwards)

0.02

for a measuring length
of 300

4546
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ISO/R 1701-1970 (E)

Dimensions in millimetres

Permissible deviation

Measuring instruments

Observations
and references to the test code ISO/R 230

Clause 5.522.4
Knee locked.

(2) The straightedge should be set parallel to
the table longitudinal movement; then the
square should be placed against the

straightedge. The table should then be

vement of the 0.02/300 Straightedge, dal gauge locked in central position.

nal movement. and square
(b) The transverse movement -of the table

should then be checked.

If the spindle can be lockKed;'then the djal gauge
may be mounted on_it'after locking the spindle
head slide. If the spimrdle cannot be lopked the
dial gauge should be placed on a fixed part of
the machine.

support guide

- spindle axis :

@ 0.02

for a measuring length
of 300

(over ~arm  inclined
downwards)

0.02

for a measuring length
of 300

support guide
the transverse

Dial gauge and precision
level.

Clause 5.412.5
or

Clauses 5.412.3 and 5.412.1

Clause 5.422.4.

Over arm(s) locked.

(a)

(®)

0.02

for a measuring length
of 300

(over arm inclined
downwards)

0.02

for a measuring length
of 300

—-15-16 —
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Diagram Object

==t

= =R
First alternative Checkirg of coincidence of the axi§ of the bore
of \the arbor support with the sgindle axis :
—
j PR R ——
EE; (a)
— Tk —{ T 2 () (@) in the vertical plane;

—

(&) in the horizontal plane.

Second alternative

@ BV |
=L - 0 (€
e

(a) E

(@) (b)

1119
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Object

Permissible deviation

Measuring instruments

Checking of coincidence of the axis of the bore
of the arbor support with the spindle axis :

(@

(b)

in the vertical plane;

in the horizontal plane.

(@

()

0.03

(Axis of the bore of the
arbor support/ lower
than the spindle axis)

0.03

@

Second alternative

0.04

for a measuring length
of 300

(Mandrel inclined

Dial gauge and test mandre

®

downwards on the side
of the bore of the arbor
support)

0.025

for a measuring length
of 300

4118
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ISO/R 1701-1970 (E)

Dimensions in millimetres

- . Lo Observations
Permissibie deviation Measuring instruments and references to the test code ISO/R 230

Clauses 5.422.4 and 5.442

Arbor support located 300 away from the
spindle nose.

The measurement should be made_34s near as
possible to the arbor support.

Over arm locked and arborsupport ngt connec-
ted to the knee.

(a) 0.03

(Axis of the bore of the
arbor support lower
than the spindle axis)

ixis of the bore (b) 0.03
spindle axis :
First alternative

It is unnecessary to follow the fest code
ISO/R 230.

Dial gauge and test‘mandrel The dial gauge is mounted on the spinde and the

stylus touches the bore of the arboy support.
The reading observed on the dial gauge must be
divided by 2 for comparison with the permissi-
ble deviation.

Second alternative Second alternative

2 0.04 ) (4) The end of the mandrel or cutfer arbor

fc;r?’(z;omeasunng length is held by the arbor support.

0

(qudrpl inclined

downwards on the side

of the bore of the arbor (B) The arbor support is positioned mid-way

support) along the mandrel or cutter arbor.

The reading observed on the dial gauge must not

®) 0.025 be dividedgby 2. s

for a measuring length

of 300

—-17-18 —
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3.2 Practical test
. . . . Cutti
No. Diagram and test piece dimensions Nature of test conditi
{
©
A ~
L . gy
/ Vertical milling machines
)7 4 Milling of surface A by automa- With as
] tic longitudinal movement of the end mil
: < table and manual transverse
movement of the cross slide, in
\/’ two cuts overlapping by about
v StoHOmmm:
\é
t \ Milling of strips of\surfaces B, C Slab mill
E and D by automatic longitudinal with the
C movement of,the table, automa- cutter.
Ll  (length of the test piece or distance between the tic transvesge [movement of the
opposite faces of two test pieces) cross slideSand manual vertjcal
PP movement of the knee.
= % longitudinal travel
=h = ;longitudinal travel
max. = 100 for L <500
150 for 500 < L < 1000
200 for L > 1000
Pl min. = 50
DTES (concerning vertical and horizontal milling” machines)
: Horizontal milling machines
Longitudinal travels 2> 400 : one or two test pieces can be used
and they should be machined in the longitudinal direction over a o .
length / at each end. Milling of surface B by autormpa- With a st
tic longitudinal movement of the end mill.
| Longitudinal travels <400 : one-test'piece is used and it should table and manual vertical movVe-
be machined over its entire length, ment of the knee, in two clts
Material : cast iron. overlapping by about 5 |to
10 mm.
r
A 16 16 .
> Milling of strips of surfaces A|C Slab milli
AY and D by automatic longitudigal with the ¢
movement of the table, auto- cutter.

matic vertical movement of the
knee and manual transverse
maovement of the cross slide.

44-20


https://standardsiso.com/api/?name=55188d7bc968e1fd1fbe390676984625

i

. Cutting . Permissible ' Me
nsions Nature of test conditions Checks to be applied deviation 1 inst
I J
© E
—
D |
- Vertical milling machines ‘
Lo
y Milling of surface A by automa- With a shell (a) Surface A on each block | 0.02 || Straig
tic longitudinal movement of the end mill. should be flat. || and sl
< table and manual transverse Il or mi
movement of the cross slide, in X | callipe
195 two cuts overlapping by about r(b) The height A of the | 0.03 ‘
510 10 min. bleele (ux blv‘-l\a) shoultd
be constant.
Milling of strips of surfaces B, C Slab milling The planes containing prthe 0.02/100 { Squar
and D by automatic longitudinal with the same | strips of surfaces B, G and D 1 slip ga
movement of the table, automa- cutter. should be perpendicular to i
tic transverse movement of the each other and each one per- ;
ance between  the cross slide and manual vertical pendicular to-the surface A. 5
movement of the knee. ;
| milling machines)
Horizontal milling machines
st pieces can be used
dinal direction over a .
Milling of surface B by automa- With a shell Surface B on each block 0.02 Straigl
_ ‘ tic longitudinal movement of the end mill. should be flat. and sli
is used and it should table and manual vertical move- or mic
ment of the knée,in two cuts callipe
overlapping (by, - about 5 to
10 mm.
I
MiHing of strips of surfaces A, C Slab milling (@) The planes containing 0.02/100 | Square
anid D by automatic longitudinal with the same the strips of surfaces C, slip ga
movement of the table, auto- cutter. A and D should be per-
matic vertical movement of the pendicular to each other
knee and manual transverse and each one perpendi-
movement—of —the—cross—shide- etlar-to-the-surfaceB-
() The height H of the 0.03

block (or blocks) should
be constant.
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ISO/R 1701-1970 (E)

Dimensions in millimetres
Cutting Checks to b lied Permissible Measuring Observations
conditions ecks 1o be applie deviation || instruments | and references to the test code ISO/R 230

toma- With a shell (@) Surface A on each block | 0.02 | Straightedge Clauses 3.1 and 3.22.

of the end mill. should be flat. )| and slip gauges

sverse | or micrometer ClauseS 4.1 and 4.2.

de, in callipers .

bout L (b) :I“he‘ heig‘h‘t H o‘f t}‘u? 0.03 P l?efore t:eginln.ngﬁthe test make sure

DIOCK ( OT DIOCKS ) SI1OULU UIdU SUrlldit IS 1idti.
be constant.

1B, C Slab milling The planes containing the | 0.02/100 | Square and Test pieces should\be placed in the

1dinal with the same | strips of surfaces B, C and D slip gauges longitudinal axis) of the table so

foma- cutter. should be perpendicular to that the length L is equally dis-

f the each other and each one per- tributed ©On-either side of the table

rtical pendicular to the surface A. centre:
NOTE" —~ Subject to agreement petween
the user and the manufacturer, the form
of test piece shown in the diaggam may
be replaced by a simpler form| of test
piece having sides of full width, In which
case tests carried out using this fprm will
be at least as severe as those cafried out
using the form in the diagram.

;oma- With a shefl Surface B on each block 0.02 Straightedge The cutter should be sharpdned on

f the end mill. should be flat. and slip gauges its arbor and when mounted should

nove- or micrometer conform to the following toldrances:

cuts callipers

5 to 1. Out of round

<0.02

A,C | Slabmilling |(a) _The planes containing | 0.02/100 | Square and 2. Run-out

dinal with the samne the strips of surfaces C, slip gauge <0.02

auto- cutter. A and D should be per- e

f the pendicular to each other ]

verse and each one perpendi- 3. Camming

slide. cular to the surface B. <0.03

(b) The height H of the 0.03

block (or blocks) should
be constant.

All non-operating slides should be

locked during cutting.
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4. TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

4.1 Geometrical tests
No. Diagram Object
1 l 1
!
I
(a) (b)
\ 1 l fil thrking aof qfraightnpu af the vertical move-
\Tr 1 ment of the knee :
L 1 .
I (2) in the vertical plane of‘symmdtry of the
G1 machine or transverse'vértical pjane;

: (b) in the plane‘perpendicular to the vertical
plane of symmetry of the mjachine or
transverse vertical plane.

—+—
2L ®
L
T
' !
|
)| IR
(&)
~—
L
fll Checking of squareness of the table surface to
the column ways for knee (in three positions :
. [ 1 [ itI;a:}elle) :mjddle and near the extremifies of the
G2 l (2) in the vertical plane of symme}ry of the

machine or transverse vertical plane;

() in the plane perpendicular to
plane—of—syms achine or

(5)

transverse vertical plane.

e vertical
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NS

Object Permissible deviation Measuring instruments

Checkingof straightness—of thevertical meve |
ment of the knee : J
i'
(a) in the vertical plane of symmetry of the (a) 0.001 1
machine or transverse vertical plane; for a measuring length Dial gajige and shuare
of 12 t‘l
|
(b) in the plane perpendicular to the vertical (b) 0.001 I
plane of symmetry of the machine or for 2 measuring length ;
transverse vertical plane. of 12 |
Checking of squareness of the table surface to
the column ways‘for knee (in three positions :
] in the middle(and near the extremities of the
—-ﬁ]— travel) :
(a) dny'the vertical plane of symmetry of the (2) 0.001 /12 Dial gaupe and square
machine or transverse vertical plane; with & < 90°
(b) in the plane perpendicular to the vertical ) 0.001 /12
1 £ 4 YN Lo
ynu.u.\- A" 9 Qy Llllllb\l] \va Y ils mvuulu Ul

transverse vertical plane.
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ISO/R 1701-1970 (E)

Dimensions in inches.

- . N ! Observations
Permissible deviation Measuring instruments and references to the test code ISO/R 230

Clause 5.232.1

sertical move-
Instead of a straightedge, use the vertich arm of
a square.

imetry of the @ 0.001

al plane; for a measuring length . ; Table in central position, (table and crpss slide

of 12 Dial gauge and sguare locked, knee not locked.
. ' If the spindle can bedocked, the dial gapge ma

: 0.001 P ) gapg y

.’o the};/iertlcal ® for a measuring length be mounted on(ity'If the spindle capnot be

> machime or of 12 locked, the dial)gauge should be placed on a
fixed part ofithe machine.

ble surface to Clause 5.522.2

ee positions : T

mities of the Table in central position, table and crss slide
locked.

imetry of the (a) 0001 /12 Dial gauge and square Knee locked when taking measurements

il plane; with o < 90° . .
If the spindle can be locked, he dial gayge may

o the vertical ) 0.001 /12 ?ibT,?u?:id ’_,S_? it. 1f th] ¢ s]plml die ]ca’;lo(tmb:

d,—the dial ¢

> machine or fixed part of the machine.
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Diagram Object

- ! — Checking of squareness of the table surface to
l [ 1 the vertical movement of the spindle head slide :
! (&) (@) in the vertical plane of symmetry of the
LI machine or transverse vertical plane;
} by tieptamreperpemdicutarto) the vertical
L : plane of symmetry of jthe)[machine or
1 r—l—l—-l-—]—'—[ transverse vertical plang.

: :
%%‘. — —— t = — ﬁﬁ Checking of flatness of the taple surface.

\ ¥
A.
/j
-

Checking of parallelism of the tablp surface to
its movement :

(a) transversely;

(b) longitudinally.
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Object

Permissible deviation

Measuring insttuments

Checking of squareness of the table surface to
the vertical movement of the spindle head slide :

(a) in the vertical plane of symmetry of the
machine or transverse vertical plane;

(a) 0.001 /12
with o < 90°

Dial gauge and square

()T the plarne perpendicular 1o the vertical
plane of symmetry of the machine or
transverse vertical plane.

D) 0001 /12

1

Checking of flatness of the table surface.

0.0016 up to 40

For each 40 increase~in ‘table

length, add 0.0002

Maximum permissible devi-

ation :
0.002
Llocal tolerance :

0.0008
for any 12 length

Precision} level or straigh
edge and slip gauges

®

Checking of paftallelism of the table surface to
its movement_:

(a) trarsversely;

(9) 0.001
for any 12 length

Straighte/dge and dial gaug

() longitudinally.

[6)) 0.001
for any 12 length

Maximum permissible

deviation :
0.002
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ISO/R 1701-1970 (E)

Dimensions in inches

.. .. .. Observations
Permissible deviation Measuring instruments and references to the test code ISO/R 230
Clause 5.522.2

able surface to

dle head slide : Table in central position, knee and table locked.
mmetry of the (@ 0.001 /12 | Spindle head slide locked when taking measure-
cal plane; with a < 90 Dial gauge and square ments.

- to the vertical ® 0.001/12 If the spindle can be locked, the dialgapige may
he machine or be mounted on it. If the spindle\ capnot be

locked the dial gauge should be placeq on the
spindle head slide of the machine.

0.0016 up to 40

Hor each 40 increase in table j

I¢ngth, add 0.0002 ' Clauses 5.322.and 5.323

l\taximum permissible devi- ‘

ation : Precision level or straight- Table-afd cross slide in central positign, table
table surface. edge and slip gauges notJocked, knee and cross slide locked,

0.002 ‘
! NOTE. — The alphabetical references on the diagram

correspond to those used in Figure 19| of ISO

Ilocal tolerance : )
Recommendation R 230.

0.0008
for any 12 length

Clause 5.422.21

The stylus of the dial gauge to be placed|approx-
imately at the working position of the tool.

The measurement may be made on a [straight-

rable surface to edge laid parallel to the table surface.

If the table length is greater than| 64 in,

7) 0:001 carry out the inspection by successiye move-
forany 12 length Straightedge and dial gauge ments of the straightedge.
Knee locked.

If the spindle can be locked, the dial gauge
may be mounted on it. If the spindle cannot be
locked, the dial gauge should be placed on a

(b) 0.001
for any 12 length

Maximum  permissible fixed part of the machine.
deviation :
0.002 (@) Table and spindle head slide locked;

(b) Cross slide and spindle head slide locked.

~23 24—


https://standardsiso.com/api/?name=55188d7bc968e1fd1fbe390676984625

No. Diagram Object
(@) Measurement of run-out of the external
centring surface on the spindle nose (for
machines having this feature).
(b) Measurement of camming of the face of
the spindle nose (including periodic axial
Gé6 slip)-
(¢) Measurement of periodic axial slip.
Measurement” of run-out of the intprnal taper
of the spindle :
G7 (a)\/ at the mouth of taper;
(b) at a distance of 12 from the spindle
nose.
Gs Checking of parallelism of the spindle axis
to the table surface.
|
1T .
X I Checking of squareness of the spindle 3xis to the
. | table surface :
v
- (a) m _® (@) in the vertical plane of symmetry of the
G9 5 1y’ machine or transverse vertical plane;
(b) in the plane perpendicular to the vertical

plane of symmetry of the machine or
transverse vertical plane.
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Object Permissible deviation Measuring instruments
(@) Measurement of run-out of the external (@ 0.0004
centring surface on the spindle nose (for
machines having this feature).
(b) Measurement of camming of the face of (b) 0.0008
the spindle nose (including periodic axial
) F o) Dial gaugel
(¢) Measurement of peniodic axial shp. (©) 0.0004
(©
Measurement of run-out of the internal taper
of the spindle :
(a) at the mouth of taper; (@) 0.0004 Dial gauge and test. mandre
(b) at a distance of 12 from the spindle (&) 0.0008
nose.
b= 0.001

Checking of parallelism _of\ the spindle axis
to the table surface.

for a measuring length of 12

(free end of the test mandrel
inclined downwards)

Dial gauge and test;mandrel

| _®)
o1y

Checking of squareness of the spindle axis to the
table surface :

@)

(5

in the vertical plane of symmetry of the
machine or transverse vertical plane;

in the plane perpendicular to the vertical
plane of symmetry of the machine or
transverse vertical plane.

(a) 0.001 /12
with & € 90°

(b) 0.001 /12

Dial gauge:
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ISO/R 1701-1970 (E)

Dimensions in inches

Permissible deviati M .. Observations

ermissible deviation easuring instruments and references to the test code ISO/R 230

f the external (a) 0.0004 | (@) Clause 5.612.2

ndle nose (for

).

of the face of (b) 0.0008 i (b) Clause 5.632

periodic axial ‘ The distance 4 of dial gauge (b) from the
Dial gauge! spindle axis should be as large as possible.

ial slip. @ 0.0004 (¢) Clauses 5.662.1 and 5.622.2

A force F, specified by thé manuffacturer
of the machine, should be exerted by
pressing towards the chousing for fests (b)

and (¢).
internal taper
@ 0.0004 Dial gauge and test mandrel | Clduse 5.612.3
n the spindle » 0.0008
0.001
. . . Clause 5.412.4.
spindle axis fdr a measuring length of 12 Dial gauge and test,mandrel

(free end of the test mandrel Table and cross slide not locked, knee|locked.

inclined downwards)

i

PENE

dle axis to the

nmetry of the (a) 0.001 /12 v :
Al plane; with & < 90° Dial gauge Clauses 5.512.1 and 5.512.42
Spindle head slide, table, cross slide and knee

to the vertical b) 0.001 /12 locked.

e machine or
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No.

Diagram

Object

G 10

Checking of parallelism of the spindle axis to the
transverse movement of the table :

(a) in the vertical plane;

(b) 1in the honzontal plane.

o

Checking of_-straightness of the median or
reference tee'slot of the table.

G12

Checking of squareness of the spindle gxis to the
median or reference tee slot of the table.

XTITS

-
rl
—
L
Wimmy

Checking of parallelism of the median or refer-

ence tee slot to the longitudinal movement of
the table.
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Object

Permissible deviation

Measuring instruments

Checking of parallelism of the spindle axis to the
transverse movement of the table :

(@) in the vertical plane;

(a) 0.001

for a measuring length
of 12

(free end of the test
mandrel inclined down-

Dial gauge and test mandn

wards)
(6) in the horzontal plane. 0) 0.00T
for a measuring length
of 12
0.0004 .
forany 20 length Straightedge and dial gaug

Checking of straightness of the median or
reference tee slot of the table.

Maximum permissible devi-
ation :

or slip gauges, or taut wir
and micrpscope

0.0012
L Checking of s f the spindle-axis to th ,
A 7 g of squareness of the spindle-axis to the .
A // median or reference tee slot\.of the table. 0.0008 /12* Dial gauge
0.0006
' | f Checking of parallelism of the median or refer- forany 12 length
‘E [ s ence tee slot to the longitudinal movement of Maximum permissible devi- Dial gauge

e

the table.

ation :
0.0016

-2
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ISO/R 1701-1970 (E)

Dimensions in inches

Permissible deviation

Measuring instraments

Observations
and references to the test code ISO/R 230

dle axis to the

(a) 0.001

for a measuring length
of 12

(free end of the test
mandrel inclined down-

Dial gauge and test mandrel

Clause 5.422.3.

Table in central position.

wards) Knee locked.
)] 0.001
for a measuring length
of 12
0.0004 .

o median or fo any 20 length Straightedge and dial gauge | Clauses 5.212,5212.1,5.212.3 or 5.232
Miximum permissible devi- | or slip gauges, or taut wire | The straightedge may be placed directly on the
ation : and microscope table.

0.0012

dle axi Clauses 5.512.1 and 5.512.52

die axis to the 0.0008 /12* Dial gauge Table in central position.

of the table. 8

Table, cross slide and knee locked.
* Distance between the two points touched.
00066 Clauses 5.422.1 and 5.422.21
edian or refer- for any 12 length Cross slide and knee locked.
movement of Maximum permissible devi- Dial gauge If the spindle can be locked, the dial gauge may

ation :
0.0016

be mounted on it. If the spindle cannot be
locked, the dial gauge should be placed on a
fixed part of the machine.

—27-28 —


https://standardsiso.com/api/?name=55188d7bc968e1fd1fbe390676984625

