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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 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.
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the World Trade Organization (WTO) principles in the ‘Technical Barriers to Trade (TBT|) see
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inges compared to the previous edition are as follows:
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Hrawn to the possibility that some of the elements of this document may\be the subject of
4. ISO shall not be held responsible for identifying any or all such patenb rights. Det
ights identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).
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nt was prepared by Technical Committee\ISO/TC 39, Machine Tools, Subcommittee| SC 2,
1s for metal cutting machine tools.
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pdition cancels and replaces:the first edition (ISO 6779:1981), which has been techitically

ching

avel been

— old references to ISO/R 230:1961 have been corrected to ISO 230-1:2012 and observations have

been updated accordingly;

— levelling test, GO1, has been deleted and relevant explanations have been added to Clause 5;

— as the term “coincidence” no longer exists in ISO 230-1:2012, the term “radial offset of coaxiality

deviation” has been used for test item G4;

— Clause 7 has been created to provide considerations to machining tests to be agreed between

manufacturer/supplier and user;
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— imperial units of measurements have been deleted and only metric units are now used.

In addition to terms given in the official ISO languages (English and French), this document gives the
equivalent terms in Italian and Persian. These are published under the responsibility of the member
bodies for Iran (ISIRI) and Italy (UNI) and are given for information only. Only the terms given in the
official languages can be considered as ISO terms.
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Introduction

The object of this document is to supply information as wide and comprehensive as possible on tests
on vertical internal type broaching machines which can be carried out for comparison, acceptance,
maintenance or any other purposes.

This document also establishes the tolerances for the test results corresponding to general purpose
and normal accuracy vertical internal type broaching machines.

vi © IS0 2019 - All rights reserved
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Test conditions for vertical internal type broaching
machines — Testing of accuracy
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linear cutting

3.2

broach
cutting tool that has multiple transverse cutting edges each with progressively increased size

3.3

broaching machine
machine tool in which broaching operation is executed
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3.4

vertical internal type broaching machine

vertical broaching machine in which its broach is pushed or pulled through a hole inside of the
workpiece to remove material

Note 1 to entry: A vertical broaching machine is understood to be a broaching machine whose main cutting axis
(Z-axis) is vertical.

4 Terminology and designation of axes

See Figures 1 and 2.

Key

English French
1  bed bati
2 column bati arriere
3 table basg bati avant
4 work table table
5 table centre bore centrage du support de piéce
6  pulling slide (Z-axis) coulisseau de traction (axe Z)
7  pulling block chariot de traction
8  pulling chuck téte d’accrochage avant
9 retrieving slide (W-axis) coulisseau de relevage (axe W)
10 retrieving slide guide guidage du coulisseau de relevage
11 retrieving block chariot d’amenage
12 retrieving chuck téte d’accrochage arriere

NOTE For languages other than official ISO languages, see Table A.1.
Figure 1 — Typical example of a vertical internal type broaching machine

2 © IS0 2019 - All rights reserved
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A common configuration of vertical internal type broaching machines is table-up or push-type which is
illustrated in Figure 2.

Key
Epglish French
1 bpd bati
2 c¢plumn bati arriere
3 tgble base (Z-axis) bati avant (axe Z)
4 work table table
5 tdble centre bore centrage du support de piéce
6  tdble pushing screw vis de poussée de table
7  phsh screw rest support de vis de poussée
8  bfoach chuck téte d’accrochage large
9  Ztaxis guide guide de l'axe Z
10 Ztaxis bush bearing palier de support de I'axe Z
NOTE For languages other than official ISO languages, see Table A.2

Figure 2 — Typical example of a Table-up (Push-type) vertical internal broaching machine

5 Preliminary remarks

5.1 Measurement units

In this document, all linear dimensions, deviations and corresponding tolerances are expressed
in millimetres and angular dimensions are expressed in degrees. Angular deviations and the
corresponding tolerances are expressed in ratios as the primary method. However, in some cases,

© IS0 2019 - All rights reserved 3
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microradians or arcseconds may be used for clarification purposes. Formula (1) should be used for
conversion of the units of angular deviations or tolerances:

0,010/1

000=10prad=2"

5.2 Reference to the ISO 230 series

M

To apply this document, reference shall be made to ISO 230-1, especially for the installation and levelling
of the machine before testing, warming up of the moving components, description of measuring
methods and recommended uncertainty of testing equipment.
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t with the manufacturer/supplier, thaSe tests relating to the components and/d
the machine tool which are of interest. These tests are to be clearly stated when org
pl. A mere reference to this document for the acceptance tests, without specifying thg
out, and without agreement on the relevant expenses, cannot be considered as bindi

ng party.

5.5 Toler

In this docupent, all tolerance.values (see ISO 230-1:2012, 4.1) are guidelines. When they are us
acceptance purposes, othervdlues can be agreed between the user and the manufacturer/supplie
required/agreed tolerangévalues are to be clearly stated when ordering the machine.

When establiishing the)tolerance for a measuring length different from that given in this docy
(see ISO 230}11:20125.4.1.2), it shall be taken into consideration that the minimum value of tolera

0,010 mm.
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5.6 Measuring instruments

Measuring instruments indicated in the tests described in the following clauses are examples only.
Other instruments capable of measuring the same quantities and having the same or a smaller
measurement uncertainty may be used. Reference shall be made to ISO 230-1:2012, Clause 5, which
indicates the relationship between measurement uncertainties and the tolerances.

When a “dial gauge” is referred to, it can mean not only dial test indicators (DTI) but any type of linear
displacement sensor such as analogue or digital dial gauges, linear variable differential transformer
(LVDTs), linear scale displacement gauges, or non-contact sensors, when applicable to the test concerned
(see ISO 230-1:2012, Clause 4).

Similarly, when a “straightedge” is referred to, it can mean any type of straightness reference artefact,
such as a granite, ceramic, steel, or cast iron straightedge, one arm of a square, one generating line on a

4 © IS0 2019 - All rights reserved
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cylindrical square, any straight path on a reference cube, or a special, dedicated artefact manufactured
to fit in the T-slots or other references.

In the same way, when a “square” is mentioned, it can mean any type of squareness reference artefact,
such as granite, ceramic, steel or cast-iron square, a cylindrical square, a reference cube, or, again, a
special, dedicated artefact.

5.7 Axes not under test

During the execution of some geometric tests on one axis of motion, the position of the other axes not
under test can affect the results. Therefore, the positions of these axes, as well as the offsets on the tool

side amdomtheworkpiece side; aretoberecordedimrthe testreport——————————————————

© IS0 2019 - All rights reserved 5
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6 Geometric tests

Object G1
Checking of flatness of the work table
Diagram
1NN
L
O
A\~
Y
X
N1

Tolerance

0,04 for a measuring length of up to 1 000

Measured deviation

Measuring instruments

Precision level

Observations and references to ISO 230-1:2012, 12.2.4

Measurements shall be carried out at a number of positions equally spaced with measuring distance,
d. For more details and interpretation of obtained results, refer to ISO 230-1;2012, 12.2.4.

© ISO 2019 - All rights reserved
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Object G2
Checking of squareness of the pulling chuck movement (Z-axis) to the work table:

a) InZXplane;

b) InYZplane.
Diagram
a) InZXplane b) InYZplane

Tolerance

For a) and b)

0,05 /300 (0,165/1 000) or 33”

Measured deviation

a) b)
Measuring instruments

Square and dial gauge.

8 © IS0 2019 - All rights reserved
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Observations and references to ISO 230-1:2012, 12.4.5
For a)

Fix a square on the work table while the measuring side of the square is aligned in X direction. Set

the base of the dial gauge on the pulling chuck. Contact the stylus of the dial gauge to the measuring
face of the square in ZX plane. Move the dial gauge attached to the pulling block (Z-axis) in front of the
square and record the variations of the dial gauge and also the first and the last positions of Z-axis.

The squareness error is the difference between the readings at two ends of the square divided by the
predetermined stroke of Z-axis at those positions.

For b)

Fix a|square on the work table while the measuring side of the square is aligned in Y direstion. Set

the base of the dial gauge on the pulling chuck. Contact the stylus of the dial gauge tothe easuring
face ¢f the square in YZ plane. Move the dial gauge attached to the pulling block (Z-axis) in} front of the
squafe and record the variations of the dial gauge and also the first and the last\positions [of Z-axis.

The 4quareness error is the difference between the readings at two ends of the'square divlided by the
predetermined stroke of Z-axis at those positions.

© IS0 2019 - All rights reserved 9
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Object G3
Checking of squareness of the retrieving chuck movement (W-axis) to the work table:

a) InZXplane;

b) InYZplane.
Diagram
a) InZXplane b) InYZ plane

N

Tolerance

For a) and b)

0,03 /300 (0,100/1 000) or 20”

Measured deviation

a) b)
Measuring instruments

Square and dial gauge.

10 © IS0 2019 - All rights reserved
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Observations and references to ISO 230-1:2012, 12.4.5

For a)

Fix a square on the work table while one measuring side of the square is oriented along X direction.
Set the base of the dial gauge on the retrieving chuck. Contact the stylus of the dial gauge to the meas-
uring face of the square in ZX plane. Move the dial gauge attached to retrieving chuck (W-axis) in
front of the square and record the variations of the dial gauge and also the first and the last positions

of W-axis.

The squareness error is the difference between the readings at two ends of the square divided by the

predetermined stroke of W-axis at those positions.

For
Fix ;]tsquare on the work table while one measuring side of the square is oriented along'Y
Set the base of the dial gauge on the retrieving chuck. Contact the stylus of the dial'gauge
uring face of the square in YZ plane. Move the dial gauge attached to retrievingchuck (W-
fronf| of the square and record the variations of the dial gauge and also the fi¥st and the la
of WHaxis.

The 4quareness error is the difference between the readings at two ends.of the square div
predetermined stroke of W-axis at those positions.

direction.

ro the meas-
hxis) in

st positions

ided by the
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Object G4

Checking of radial offset of coaxiality deviation of the pulling chuck hole axis to the centre hole of
work table

Diagram

Tolerance

0,050
Measured deviation

Measuring instruments
Test mandrel and dial gauge mounted on a bush?).

1) For more information about the bush (ring), refer to 1SO 230-1:2012, 12.3.4.

12 © IS0 2019 - All rights reserved
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Observations and references to ISO 230-1:2012, 10.2 and 12.3.4

Mount the dial gauge ring-type base on the test mandrel which is inserted to the pulling chuck. Con-
tact the stylus of the dial gauge radially to the central hole of work support bush. By swivelling the
dial gauge on the test mandrel and touching the hole surface, record maximum and minimum devia-
tions of the dial gauge. Radial offset of coaxiality deviation is the half value of the deviation between
maximum and minimum readings of the dial gauge.

© IS0 2019 - All rights reserved
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Object G5

Checking of parallelism error of the pulling chuck hole axis to its movement (Z-axis):

a) InZXplane;
b) InYZ plane.

Diagram
a) InZXplane b) InYZplane

Tolerance
For a) and b)
0,05 /300 (0,165/1 000) or 33”

Measured deviation
a) b)

14 © IS0 2019 - All rights reserved
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Measuring instruments

Test mandrel and dial gauge.
Observations and references to ISO 230-1:2012, 10.1.4

For a)

Fix the dial gauge base on a fixed part of the machine. Contact the stylus of the dial gauge along X di-
rection to the test mandrel which is inserted to the pulling chuck. While the dial gauge is fixed, move
the test mandrel attached to the pulling block along the Z-axis and record vertical variations. Take
the difference in the reading of the last and first position and divide it by the distance in Z.

For b)

Fix t]l;e dial gauge base on a fixed part of the machine. Contact the stylus of the dial gauge'plong Y di-
rectipn to the test mandrel which is inserted to the pulling chuck. While the dial gauge is fixed, move
the test mandrel attached to the pulling block along the Z-axis and record verticalvariatigns. Take

the djifference in the reading of the last and first position and divide it by the distance in 7.

© IS0 2019 - All rights reserved 15
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Object G6

Checking of radial offset of coaxiality deviation of the retrieving chuck hole axis to the pulling chuck
hole axis

a) InZXplane;
b) InYZplane.

Diagram
a) InZX plafe b In YZ plane
z < ? I z < : w
X X

Tolerance
For a) and b)
0,060 over a measuring length of 500

Measured deviation
a) b)

16 © IS0 2019 - All rights reserved
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