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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that commlttee International organlzatlons governmental and non- governmental in
liaison with h ¥y ptechnical
Commissio (IEC) on aII matters of electrotechnlcal standardlzatlon

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member®baodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 3686-may be the subjec} of patent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 3686-1 was prepared by Technical Committee I1SO/TC 39, Machine tools,
Subcommittge SC 2, Test conditions for metal cutting machine tools.

This first edition of ISO 3686-1, together with ISO 3686-2, cancehand replace 1SO 3686:1976, of which they
constitute a fechnical revision.

ISO 3686 cqnsists of the following parts, under the general title Test conditions for high accuracy turret and single
spindle cooifdinate drilling and boring machines with table“of fixed height with vertical spindle — Testjng of the
accuracy:

— Part 1. $ingle column type machines

— Part 2: Portal type machines with moving table

iv © SO 2000 — All rights reserved
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Test conditions for high accuracy turret and single spindle
coordinate drilling and boring machines with table of fixed height
with vertical spindle — Testing of the accuracy —
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3 Terminology and designation of axes

See Figure 1 and Table 1

+Z

languages can be considered as ISO terms.

+X
Figure 1
Table 1
Ref. English French German
1 Beg Banc Bett
2 Transverse saddle Chariot transversal Querschlitten
3 Sligeways forsaddle Glissieres de chariot transversal Querschlitten-Fihrungsbahngn
4 TalPIe Table Tisch
5 S|i&cvvayb for-tabte Glissteresde-tabte Fisch=Fthrongsbatmen
6 Table surface Surface de fixation Aufspannflache
7 Column Montant Stander
8 Spindle head Poupée porte-broche Spindelstock
9 Slide for the spindle head Guidage de poupée porte-broche Spindelstockfiihrung
10 Spindle Broche Spindel
11 Quill Fourreau porte-broche Spindelpinole
NOTE In addition to terms used in two of the three official ISO languages (English and French), this table gives the equivalent term in

German; these are published under the responsability of the member body for Germany (DIN). However, only the terms given in the official

© 1SO 2000 — All rights reserved
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4  Preliminary remarks

4.1 Measuring Units

In this part of 1SO 3686, all linear dimensions, deviations and corresponding tolerances are expressed in
millimetres; angular dimensions are expressed in degrees, and angular deviations and the corresponding
tolerances are expressed primarily in ratios, but in some cases microradians or arcseconds may be used for
clarification purposes. The equivalence of the following expressions should be kept in mind:

0,010/1 000 = 10 prad ~ 2"

4.2 Relerence to ISO 230-1

To apply this part of ISO 3686, reference shall be made to 1ISO 230-1, especially for the installation of the machine
before tegting, warming up of the spindle and other moving components, description of measuring methods and
recommepded accuracy of testing equipment.

In the “Olfservations” block of the tests described in clauses 5 and 6, the instructions,are followed by a|reference to

the corregponding clause in ISO 230-1, in cases where the test concerned is inccaempliance with the gpecifications
of ISO 23p-1.

4.3 Tegting sequence

The sequence in which the tests are presented in this part of ISO;3686 in no way defines the practical order of
testing. Inforder to make the mounting of instruments or gauging.easier, tests may be performed in any|order.

4.4 Tegts to be performed

When testing a machine, it is not always necessary.-nor possible to carry out all the tests described in this part of
ISO 3686( When the tests are required for acceptance purposes, it is up to the user to choose, in agieement with
the supplier/manufacturer, those tests relating.te-the components and/or the properties of the machine|which are of
interest. Tlhese tests are to be clearly statedwhen ordering a machine.

It should pe noted that, for turret head-drilling machines, all the geometric tests that concern the ragtation of the
spindle, i.g., tests G9, G10, G11 and(G12, should be carried out on all spindles.

4.5 Mepsuring instruments
The meapuring instruménts” indicated in the tests described in clauses5 and 6 are examples|only. Other

instruments measuring'the same quantities and having at least the same accuracy may be used. Dial gauges shall
have a regolution of-Q001 mm.

4.6 Minimum tolerance

When the Tolerance Tor a geometric test Is established Tor a measuring length different from that given In this part of
ISO 3686 (see 2.311 of ISO 230-1:1996), it shall be taken into consideration that the minimum value of tolerance is
0,005 mm.

4.7 Machining tests

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

© I1SO 2000 — All rights reserved 3
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5 Geometric tests

5.1 Linear axes

Object

Gl

Checking of straightness of the X-axis motion in the horizontal XY-plane (EYX).

Diagram
VA
Y’ _i
| — ]
| 1 1 ‘
I I
Tolerance Measured deviation
0,015 for gny measuring length.of up to 1 000
Measuring instruments
Straightedpe and dial\gauge or microscope and taut wire or optical methods
Observatippstand references to ISO 230-1:1996 5.211,5.23,5.231.2 and 5.232.1

For all machine configurations, either the straightedge, the taut wire or the straightness reflector shall be placed
on the table. If the spindle can be locked, either the dial gauge, the microscope or the interferometer may be
mounted on it; if the spindle cannot be locked, the instrument shall be placed on the spindle head of the
machine.

The measuring line should pass as close to the centre of the table as possible.

4 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=9ce06310ac4a12e87d2340bafe111b73

ISO 3686-1:2000(E)

Object

movement (Y-axis).

Checking of squareness between the table longitudinal movement (X-axis) and the transverse saddle

G2

b) Then eheck the Y-axis movement.

Diagram
\ X' i
= I =
\ vy’ \
‘ g
Oll_|
( ) (
Ny o
I | | ) | R = &
O
I | | | ~~ 1L I 1ol
o
O
®)
5
Tolerance Measured deviation
0,02 forlJany measuring length of 500
Measuring instruments
Straightedge, dial gauge and square
Observptions and referemnces to 1ISO 230-1:1996 5.522.4

a) Onelarm of the\square shall be set parallel to the X-axis movement (parallel means that readin@gs on both
ends of the arm-are identical), then the straightedge shall be placed against the second arm of the square.

© 1SO 2000 — All rights reserved
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Object

G3

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

a) in the vertical YZ-plane of symmetry of the machine;

b) in the ZX-plane perpendicular to the vertical plane of symmetry of the machine.

Diagram
Z
Y' _l
b) —
S |
a) ‘ \
|
|
p
. |
I I
a)
Tolerance Measured deviation
a) 0,015 fpr any measuring.length of 300 with « < 90° a)
b) 0,015 fpr any measuring length of 300 b)
MeasurinT inStruments
Dial gauge and square
Observations and references to 1ISO 230-1:1996 5.522.2

Table locked in central position.

Spindle head and spindle, head slide locked.

6 © 1SO 2000 — Al rights reserved
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Object

G4

Checking of squareness between the table surface and the vertical movement of the spindle head or turret
head

a) in the vertical YZ-plane of symmetry of the machine;

b) in the ZX-plane perpendicular to the vertical plane of symmetry of the machine.

Diagrar

a) b)

Tolerar|ce Measured deviation

a) 0,01p for any measuring length of 300 with & < 90° a)

b) 0,01p for any measuring length of 300 b)

Measutfingdnstruments

Dial gaugeand cyfindrical square

Observations and references to 1SO 230-1:1996 5.522.2
Table locked in central position.

Saddle locked.

© I1SO 2000 — All rights reserved 7
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5.2 Table

Object

G5

Checking of flatness of the table surface.

Diagram

=3

/’7 X

Tolerancd Measured deviation

0,03 up to|1 000

For each |1 000 increase in length beyond 1000, add 0,01 to the
preceding [corresponding tolerance

Maximum permissible deyiation: 0,05

Measuring instreimnents

Precision level or straightedge and gauge blocks

Observations and references to 1ISO 230-1:1996 5.322 and 5.323

Table locked in central position.

8 © 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=9ce06310ac4a12e87d2340bafe111b73

ISO 3686-1:2000(E)

Object G6

Checking of parallelism of the table surface to:
a) transverse movement of the saddle (Y-axis);

b) longitudinal movement of the table (X-axis).

Diagram

a) b)
Tolerance Measured deviation
For a) and b): a)
0,015 for any measuring length of 300 b)
Maxinum permissible deviation: 6,03

Measuring instruments

Straightedge and dial gauge

Observptions andeferences to 1SO 230-1:1996 5.422.21

If the sgindle can.be locked, the dial gauge may be mounted on it. If the spindle cannot be locked, thien the dial
gauge ghall berplaced on the spindle head of the machine with the Z-axis locked.

The stylus-ef the dial gauge shall be placed approximately on the spindle axis.

Spindle head locked.
a) Table (X-axis) locked;
b) Saddle (Y-axis) locked.

The measurement may be made on a straightedge laid parallel to the table surface.

If the table length is greater than 1 000 mm, the inspection shall be carried out by successive movements of the
straightedge

© I1SO 2000 — All rights reserved 9
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0,015 for gny measuring length of 500

Maximum permissible deviation: 0,035

Object
G7
Checking of parallelism of the longitudinal median or reference T-slot of the table to its longitudinal movement
(X-axis).
Diagram
o
v
| ||
[ Ll
Tolerance Measured deviation

Measuring instruments

Dial gauge

Saddle (Y{axis) locked.

Observatipns and reférences to 1ISO 230-1:1996 5.422.21

D| | dmavhbha cat an tha cnindln Ay cnindls haad
a gaug\, oy T SCT o thC—SpPmtiC O SomanicTiiecaury

10
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Object

G8

Checking of parallelism of the transverse median or reference T-slot of the table to the transverse
saddle movement (Y-axis).

Diagram

N N

@L&

Tolerarice Measured deviation

0,015 fgr any measuring length of-500

Maximum permissible deviation/ 0,035

Measurfing instruments

Dial gayge

Observptions and references to 1ISO 230-1:1996 5.422.21

Table locked in central position.

Dial gauge may be set on the spindle or spindle head.

© 1SO 2000 - All rights reserved 11
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5.3 Spindle

Object

G9

Checking of the run-out of the internal taper of the spindle:
a) near the spindle nose;

b) at a distance of 300 mm from the spindle nose.

Diagram

\

|

\

|

!

|

-O—

Oo—>

|
Tolerancs Measured deviation
a) 0,01 a)
b) 0,02 b)
Measuring instruments
Dial gaugq and,test mandrel

Observations and references to 1ISO 230-1:1996 5.612.3

Checking shall be repeated for all spindles, in the case of turret head-drilling machines.

12 © 1SO 2000 — Al rights reserved
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Object

G10

Checking of:
a) periodic axial slip;

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

Diagram

|
|

/
7

Hggh
? b
a
2 T

\

\
T

/ ‘ \
|
\

\
|
T

)

Tolerarlce Measured deviation
a) 0,01 a)

b) 0,02 b)

Measutfing instruments

Dial gauge

Observptions and references to 1SO 230-1:1996

a) 5.622.1 and 5.622.2

A force F, specified by the supplier/manufacturer of the machine, shall be exerted by pressing towards the
housing for tests a) and b).

b) 5.632
The distance A of dial gauge b) from the spindle axis shall be as large as possible.

Checking shall be repeated for all spindles, in the case of turret head-drilling machines.
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