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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stan

dards

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 committee. Interna
organizations, governmental and non-governmental, in liaison with ISO, also take part in the
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matt
electrotechnical standardization.

The proced

4. ISO shall not be held responsible for identifying any or all such patent-rights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term

tional
work.
ers of

e are
br the
ith the

Hrawn to the possibility that some of the elements of this document may\be the subject of

hils of

ights identified during the development of the document will be in the Introduction and/or

S not

s and

expressions [related to conformity assessment, as well as information about ISO's adherence fo the
World Trade| Organization (WTO) principles in the TechnicalBarriers to Trade (TBT) see www.iso

.org/iso/forgword.html.

This documgnt was prepared by Technical Committee\ISO/TC 39, Machine tools, Subcommittee
Test conditiops for metal cutting machine tools.

Any feedback or questions on this document sheuld be directed to the user’s national standards b
complete listing of these bodies can be found\at www.iso.org/members.html.

This first edition of ISO 2772 cancels and:replaces ISO 2772-1:1973 and 1SO 2772-2:1974.

SC 2,

hdy. A
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Introduction

The purpose of this document is to standardize methods of testing the accuracy of box type vertical
drilling machines including geometrical tests.

© IS0 2019 - All rights reserved v
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Test conditions for box type vertical drilling machines —
Testing of the accuracy

1 S

cope

This document spec1f1es w1th reference to [SO 230-1, geometrlcal tests on general purpose and normal

2 N

The f
const
undat

ISO 2
no-lod

1SO/T]
tool g
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For th

ISOa
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]
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drilling

prodtu

$0 Online browsing platform: available at https://www.iso.org/obp

]1
L

ormative references

bllowing documents are referred to in the text in sucha way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced dociiment (including any amendmg

B0-1:2012, Test code for machine tools — Part I~Geometric accuracy of machines opé
d or quasi-static conditions

pometry tests

erms and definitions
e purposes of this document, the terms and definitions given in ISO 230-1 and the fol

nd IEC maintain termiinological databases for use in standardization at the following

C Electropedia: available at http://www.electropedia.org/

cing'holes in cold metal by the use of a rotating cutting tool

R 230-11:2018, Test code for machine tools — Part 11: Measuring instruments suitablg

corresponding

ick-slip motion
gre generally

their content
applies. For
ents) applies.

rating under

for machine

owing apply.

addresses:

3.2
drilli

ng machine

machine designed to produce holes in cold metal by the use of a rotating cutting tool

[SOURCE: EN 12717:2009, 3.1]

3.3

manual drilling machine
machine designed to produce holes in cold metal by the use of a rotating cutting tool where the axial
motion of the cutting tool is controlled through the actuation of a handwheel or lever

Note 1 to entry: The handwheel or lever can include powered axial feed or powered unprogrammed positioning
of spindle or workpiece.
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3.4

box type vertical drilling machine

drilling machine in which vertical motion of the drilling head is guided on a box-shape column with
parallel slideways

4 Terminology, designation of axes and machine configurations

For the nomenclature and terminology of a box type vertical manual drilling machine, see Figure 1.

Z
Y
X

Key

English French
1 Dbase socle
2 drilling head (Z-axis) téte de percage (axe Z)
3  spindle broche
4  slideways glissieres
5 column colonne
6  table (W-pxis) table (axe W)
7  table height adjuster réglage de la table en hauteur

NOTE For languages other than official ISO languages, see Table A.1.

Figure 1 — Example of a box type vertical manual drilling machine

5 Preliminary remarks

5.1 Measurement units

In this document, all linear dimensions, deviations and corresponding tolerances are expressed in
millimetres (mm); angular dimensions are expressed in degrees (°), and angular deviations and the

2 © IS0 2019 - All rights reserved
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corresponding tolerances are expressed in ratios. In some cases, microradians (urad) or arcseconds (")
may be used for clarification purposes. Formula (1) should always be kept in mind:

0,

5.2

010 /1 000 = 10 prad ~ 2”

Reference to ISO 230-1 and ISO/TR 230-11

)

To apply this document, reference shall be made to ISO 230-1, especially for the installation of the
machine before testing, the warming up of spindles and other moving components, description of
measuring methods and recommended accuracy of the test equipment.

Whern
corre
the te

5.3

The s
of tes
any o

5.4

Whern

this document. When the tests are required for acceptdrice purposes, it is up to the user

agree
prope
mach
be ca
betwse

5.5

Meas
capah
may |
betwy{

5.6

Wher
(see 1

e the test concerned is in compliance with the specifications of ISO 230-1, a refe
sponding subclause of ISO 230-1 is shown before the instructions in the "Observati
sts described in Clauses 5 and 6.

Testing sequence

equence in which the tests are presented in this document in no way’defines the pr
ting. In order to make the mounting of instruments or gauging easier, tests may be |
Fder.

Test to be performed

testing a machine, it is not always necessary or possible to carry out all the tests

ment with the supplier/manufacturer, the relevant tests relating to the component
rties of the machine which are of interest, Fhese tests are to be clearly stated whe
ne. A simple reference to this document for the acceptance tests, without specifyin
'ried out or without agreement on the«relevant expenses, cannot be considered as 4
pen manufacturer/supplier and user.

Measuring instruments

iring instruments indicated in the tests described below are only examples. Other
le of measuring the same’quantities and having the same, or a smaller, measuremen
pe used. Reference,shall be made to ISO 230-1:2012, Clause 5, which indicates the
Pen measurement uncertainties and the tolerances.

Minimum tolerance

establishing the tolerance for a measuring length different from that given in th
50,230+1:2012, 4.1), it shall be taken into consideration that the minimum value o
nmm.

0,010

rence to the
bns" block of

actical order
berformed in

described in
to choose, in
s and/or the
n ordering a
b the tests to
n agreement

instruments
L uncertainty
relationship

is document
F tolerance is

5.7

Levelling

Prior to conducting tests on a box type vertical drilling machine, the machine should be levelled
according to the recommendations of the manufacturer/supplier (see ISO 230-1:2012, 6.1.2).
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6 Test conditions and permissible deviations

6.1 Table

Object G1

Checking of flatness of the table surface.
Diagram

g
!
<

0
o ik

WaSay

Tolerance Measured deviations

0,030 for any measuring length’of 300 (flat or concave)

Measuring jnstruments

Precision leyel or straightedge and gauge blocks.
Observatiops and.references to 1SO 230-1:2012,12.2.3 and 12.2.4

4 © IS0 2019 - All rights reserved
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6.2 Spindle

Object G2

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

b) atadistance of 250 mm from the spindle nose.

Diagram

Key
I didtance from the spindle nose

Tolerance Measured deviations
For I[E 250 mm
a) (,020 a)
b) 0,035 b)
Meaguring instruments

Dial gauge and-test mandrel.
Obsdrvations and references to ISO/TR 230-11:2018

For details of test mandrels and the determination of the corresponding distance, , reference should
be mhde’to ISO/TR 230-11:2018 6 3

© IS0 2019 - All rights reserved 5
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2 lower pos

a angle bet

ition

Object G3
Checking of squareness of the spindle axis to the table surface:
a) inthe plane of symmetry of the machine;
b) in the plane perpendicular to the plane of symmetry of the machine.
Diagram
— 7 A . 7 A
( | Y %
A BN AT,
q
1) 1 o S Ne))
2) | ||Q \11 4 '-}. . 2)
a) b)
Key
1 upper position

ween the table and Z-axis

Tolerance
a) 0,050/3

b) 0,050/3

P02 with a < 90°

002

@ Distance etween the tWwo points touched.

Measured deviations
a)
b)

Measuring

Dial gauge a

instrumients

hd straightedge.

Observatio

nS-and references to ISO 230-1:2012, 12.4.1 and 12.4.8.

Squareness checking should be carried out first with the table in the upper position 1) and then in the
lower position 2).

Spindle head, table locked.

© ISO 2019 - All rights reserved
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6.3 Drilling head (Z-axis)

Object | G4
Checking of squareness of the table surface to the vertical movement of the spindle head (Z-axis):

a) inthe plane of symmetry of the machine;

b) inthe plane perpendicular to the plane of symmetry of the machine.

Diagram
— 7 — 7
) Y | X
@ i
a) b)
Key
a argle between the table and Z-axis
Tolerance Measured deviations
a) (,100/300 with a <90° a)
b) (,100/300 b)
Meaguring instruments
Dial gauge and*Square.
Obsdrvations and references to 1ISO 230-1:2012, 12.4.5
Tabldlocked in mid_pncifinn

Cross slide and knee locked.

Spindle head locked when taking measurements.

© IS0 2019 - All rights reserved 7
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a angle bet

Object G5
Checking of squareness of the quill (if available) to the table surface:
a) in the plane of symmetry of the machine;
b) in the plane perpendicular to the plane of symmetry of the machine.
Diagram
. 7 R 7
Y [ | ] X
¢ |
a) b)

Key

ween the table and Z-axis

Tolerance

a) 0,100/3
b) 0,100/3

DO with a <90°
DO

Measured deviations

Measuring

Dial gauge a

instruments

nd square.

Observatio
Table locked

ns and. references to ISO 230-1:2012, 12.4.5
inid-position.

cross slide and knee locked

Spindle head,
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