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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

ISO draws gttention to the possibility that the implementation of this document may invalve‘t

e use of (a)
patent(s). I$0 takes no position concerning the evidence, validity or applicability of any claitned patent

rights in regpect thereof. As of the date of publication of this document, ISO had not\received

patent(s)

hotice of (a)

ich may be required to implement this document. However, implemefters are caytioned that
this may ndt represent the latest information, which may be obtained from the patent database|available at
www.iso.ong/patents. ISO shall not be held responsible for identifying any or alljstich patent rights.

Any trade
constitute g

For an expl
related to
Organizatig

This docun
conditions fi

This first eq

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and

name used in this document is information given for the convenience of users and does not

pXpressions

conformity assessment, as well as information about ISO's adherence to the World Trade

br metal cutting machine tools.

n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢word.html.

lition of ISO 2773 cancels and replaces:dSO 2773-1:1973 and 1SO 2773-2:1973.

ent was prepared by Technical Committee ISO/TC 39, Machine tools, Subcommittele SC 2, Test

Any feedbafk or questions on this document:should be directed to the user’s national standajrds body. A

complete lig

ting of these bodies can be found.at www.iso.org/members.html.
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Introduction

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

© IS0 2024 - All rights reserved
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International Standard
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Test conditions for pillar type vertical drilling machines —
Testing of accuracy

1 Scope

This document spec1f1es Wlth reference to ISO 230-1, geometrical tests on general purpose and normal

accuracy pj
correspondj

This docu

This docu
motion of ¢
checked be

2 Norm

The followi
requiremern

the latest edlition of the referenced document (including any amendments) applies.

[SO 230-1:2
or quasi-sta
3 Termg

For the pur

[SO and [EC

— ISO Online browsing platform:‘available at https://www.iso.org/obp

IEC Ele

3.1
manual dr]
drilling mag
or lever

ng to the above mentloned tests
ent covers only the verification of accuracy of the machine.

ent does not apply to the testing of the machine operation (vibrations, abnormal nois

pmponents, etc.) or to machine characteristics (such as speeds and fe'eds), which ar

ore testing of machine accuracy.

htive references

hg documents are referred to in the text in such a way that'some or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

012, Test code for machine tools — Part 1: Geometric accuracy of machines operating uj
tic conditions

and definitions

maintain terminology databases for use in standardization at the following address

ctropedia: availablé-at https://www.electropedia.org/

lling machine
hine where'the axial motion of the cutting tool is controlled through the actuation of 3

Note ltoe

ry The handwheel or lever can include powered axial feed or powered unprogrammed p

tolerances

s, stick-slip
e generally

constitutes
references,

1der no-load

boses of this document, the tern(s and definitions given in ISO 230-1 and the followinlg apply.

ES:

handwheel

ositioning of

3.2
pillar type

vertical manual drilling machine

manual drilling machine (3.1) in which the drilling head and working table are mounted in adjustable
positions on a vertical column

4 Terminology, designation of axes and machine configurations

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

© IS0 2024 - All rights reserved
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1 Dbase

2 spindle
3  spindle
4 column
5 table (W
6  table he|
NOTE F
5 Prelin
5.1 Meas

ISO 2773:2024(en)

head (Z2 axis)
quill (Z axis)

ight adjuster

br terms in French, Italian atid)Persian, see Table A.1.

hinary remarks

urement units

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

In this docu

ettt atHimear dimensions, deviationms armdcorrespomding toterances areexpressedimmillimetres
(mm); angular dimensions are expressed in degrees (°), and angular deviations and the corresponding
tolerances are expressed in ratios. In some cases, microradians (urad) or arcseconds (") may be used for

clarification purposes. The equivalence of the following expressions should always be kept in mind:

0,010 /1 000 =10 prad = 2”

5.2 Reference to ISO 230-1, ISO 230-7 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, and the description of measuring

methods and recommended accuracy of the test equipment.
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Where the test concerned is in compliance with the specifications of ISO 230-1, a reference to the
corresponding subclause of ISO 230-1 is shown before the instructions in the "Observations" block of the

tests descri

5.3 Testi

bed in Clause 6.

ng sequence

The sequence in which the tests are presented in this document in no way defines the practical order of
testing. In order to make the mounting of instruments or gauging easier, tests may be performed in any order.

5.4 Test to be performed

When testing a machine, it is not always necessary or possible to carry out all the tests described in this
document. When the tests are reqnirnﬂ for arrnpfnnr‘n purposes, itis up tothe userto rhnncn’ 1n agreement

with the su
the machin
reference tdg
agreement
and user.

5.5 Meas

Measuring
of measurir
Reference s
uncertainti

5.6 Mini]

When estabplishing the tolerance for a measuring length different from that given in this dod

[SO 230-1:2

5.7 Leve

Prior to con
to the recor

pplier/manufacturer, the relevant tests relating to the components and/or the|p
e which are of interest. These tests shall be clearly stated when ordering a nrachiry
this document for the acceptance tests, without specifying the tests to be carried ou
bn the relevant expenses, cannot be considered as an agreement between manufactul

uring instruments

nstruments indicated in the tests described below are only examples. Other instrumg

hall be made to ISO 230-1:2012, Clause 5, which indicatesithe relationship between m
bs and the tolerances.

mum tolerance

012, 4.1), it shall be taken into consideration that the minimum value of tolerance is (

ling

ducting tests on a pillar type vertical drilling machine, the machine should be levelle
hmendations of the manufacturer/supplier (see ISO 230-1:2012, 6.1.2).

‘operties of
le. A simple
L or without
"er/supplier

nts capable

g the same quantities and having the same, or a smaller, m€asurement uncertainty mpay be used.

pasurement

ument (see
,010.

d according
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6 Test conditions and permissible deviations
6.1 Table
Object G1
Checking of flatness of the table surface (and of the base surface if it is machined).
Diagram
L
Y
0
e ——
1N X
1
1
1
L
-
Tolerance Measured error
0,030 for ajmeasuring area of up.to 300 x 300
Total tolergnce: 0,050 (flat pr'concave)
Measuring instruments

Precision lg

bvel or straightedge and gauge blocks.

Observatipns andreferences to ISO 230-1:2012,12.2.3 and 12.2.4

© IS0 2024 - All rights reserved
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Object | G2
Measurement of face run out of the rotating table (for machines having this feature).

Diagram

Key

R radial measuring distance

Tolerance Measured error

0,075 for R|= 150 forR=

Measuring instruments

Gauge block and dial gauge.

Observatipns and references to 1S0-230-1:2012, 12.5.2 and ISO 230-7:2015, 3.4.5

Set the dial|gauge base on the spindle/head and lock the head to have the best possible stiffness. Place a gauge
block on the table, against the dial ‘gauge at the maximum achievable radius (R) of the face and|record the
dial gauge reading. For a complete table rotation, at least eight measurements should be taken at roughly
equal angullar intervals. Theimeasured error is the total difference between the dial gauge's mipimum and
maximum feadings.

© IS0 2024 - All rights reserved
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6.2 Spindle (quill)

Object

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

b) at a distance of 250 from the spindle nose.

Diagram
i
]
}— al 7
L ~\_b) X
N
|

Key
1 distajnce from the spindle nose
Tolerance Measured error
a) 0,020 a)
b) 0,035 b)
Measuring instruments
Dial gauge pnd test mandrel.
Observatigns and references t0\ISO 230-1:2012, 12.5.3 and ISO/TR 230-11:2018
For details|of the test, reference’should be made to ISO 230-1:2012, 12.5.3.

© IS0 2024 - All rights reserved
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Object | G4

Checking of squareness of the spindle axis to the table surface and to the base surface (if it is
machined):

a) in the plane of symmetry of the machine (YZ plane);

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

Diagram
a)
1 ]
n -
e
S o= Lo F
,,,4:/\
LO O O O O]
[T [ II
(l ! 1
|
S ——
LC_O O O O
2 P 4 2
I T
~~o |
S~ Il
N ! I
IS | |
o
M i ”\L J‘
(i -2 3
o o o of |
3 | | TT N | &| |
Key
1 uppef position 3 base surface
2 lower positien a angle between the table and Z-axis
Tolerance Measured error
for positions—t};23and-33

a) Distance between the two points touched: 0,060/300 with « <90° |a)
(since cutting forces will increase )

b) Distance between the two points touched: 0,060/300 b)

Measuring instruments
Dial gauge and straightedge.

Observations and references to I1SO 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 and base surface 3 by varying the length of support arm of the dial gauge. The quill and table are
locked.

© IS0 2024 - All rights reserved
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Object | G5

Checking of squareness of the quill motion (Z-axis), if available, to the table surface:
a) in the plane of symmetry of the machine (YZ plane);
b) in the plane perpendicular to the plane of symmetry of the machine (ZX plane).

Diagram

a) b)
\

v

W

Key
a anglg between the table surfaee and the quill axis (Z-axis)

Tolerance Measured error
a) 0,100/3Q0 with a < 90%(since cutting forces will increase a) a)
b) 0,100/3Q0 b)

Measuring instruments
Dial gauge pnd cylindrical square.

Observati?ns and references to ISO 230-1:2012, 12.4.5

The table isTocked in mid-position.
The spindle head (for machines having elevating spindle head) is locked.

© IS0 2024 - All rights reserved
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