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Foreword

non-governmental, in
liasison with 1SO, also take part in the work. ISO collaborates closely with ational Electrotechnical

Commission (IEC) on all matters of electrotechnical Standardization.

Draft International Standards adopted by the technical committees ‘are circulated 16
Publication as an International Standard requires approval by at least 75 % 'of

the member bodies for voting.
he’member bodies casting a vote.

International Standard 13041-2 was prepared by Technical Committee ISO/TC 39, Machine tools, Subcommittee
SC 2, Test conditions for metal cutting machine tools.

ISO 13041 consists of the following part, under t
turning centres :

general title Test conditions for NC turning machines and

- Part 1: Geometric tests for machi i tal workholding spindle

- Part 2: Geometric tests for machines with vertical workholding spindle

- Part 3: Geometric/testsifo i wittvinvertedsvertical’workholding spindle
- Part 4: Accuracy and Repeatability of positioning of linear and rotary axes

- Part 5: Accuracy of speeds, feeds and interpolations

- Part 6: Accuracy. inished test piece

- Part 7: Evaluation o ouring performance in the three coordinate planes

- Part 8: Evaluation of\thermal distortions

Annex A of this pa SO 13041 is for information only.

iv © ISO 1999 — Al rights reserved
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Introduction

ipal motion—is—the rotation of the
hy the workpiece and not by
unction according to 3.3 of

A numerically controlled turning machine is a machine tool in which the pri
workpiece against the stationary cutting tool(s) and where cutting energy/is G
the tool. This machine is controlled by a numerical control (NC) providing| automatic
ISO 13041-2 and can be of single spindle or multi-spindle type.

A turning centre is a NC turning machine equipped with power driven-tool(s) and
holding spindle around its axis. This machine may include additiona
a magazine.

apacity to orientate the work
res such as automatic tool changing from

The object of ISO 13041 is to supply information as wide and comprehensi
contouring, thermal and machining tests which can be carried out for co
other purpose.

g possible on geometric, positional,
on, acceptance, maintenance or any

ISO 13041 specifies, with reference to the relevant parts of ISO 230 Test Code for Machine Tools, tests for turning
centres and numerically controlled turning machines with / without tailstocks standing alone or integrated in flexible
manufacturing systems. 1ISO 13041 also establishés the tolerances or maximum acceptable values for the test
results corresponding to general purpese and yiormaliaccuracy turning centres and numerically controlled turning
machines.

© ISO 1999 — All rights reserved \%
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Test conditions for numerically controlled turning m s and
turning centres —

Part 2:

Geometric tests for machines with a vertical ding
spindle

1 Scope

This part of ISO 13041 specifies, with reference to ISO 230
normal accuracy numerically controlled (NC) turning machi
spindles as defined in 3.4.

the geometric tests on general purpose and
i entres with vertical workholding

This part of ISO 13041 specifies the applicable to tolerances corresponding to the above mentioned tests.

This part of ISO 13041 explains different concepts or configurations and common features of NC turning
machines and turning centres with vertical kholding spindle. It also provides a terminology and
designation of controlled axes.

This part of ISO 13041 deals only-with' the
the operational testing of the machine; (e.g/
to machine characteristics (e.g. speeds; ‘feeds)as st
accuracy.

ation of the accuracy of the 'machine. It does not apply to
abnormal noise, stick slip motion of components) nor
checkseare generally carried out before testing the

2 Normative references

The following standards contain prov s_which, through reference in this text, constitute provisions of this
International Standard. At the time of“publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreemeénts based on this International Standard are encouraged to
investigate the possibjlity of-applying the most recent editions of the standards indicated below. Members of
IEC and ISO maintain re ently valid International Standards.

ISO 230-1:1996 Test code for machine tools — Part 1: Geometric accuracy of machines

operating under no-load or finishing conditions.

ISO 841:200 Industrial automation systems — Physical device control — Coordinate

system and motion nomenclature

Test conditions for NC turning machines and turning centres — Part 1:
Geometric tests for machines with horizontal workholding spindle

A machine tool in which principle movement is the rotation of the workpiece against the stationary cutting
tool(s) and where cutting energy is brought by the workpiece and not by the tool. This machine is controlled
by a numerical control (NC) providing automatic function.
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3.2 Turning centre

a magazine.

3.3 Machine modes of operation

A mode of operation of the NC or data entry devices where entries
executed.

a) Machine mode of NC
Non-automatic mode of NC of a machine in which the op
programmed numerical data, for example, by push butto

b) Manual data input mode
The entry of programme data by hand at the NC.

c) Single block mode
The mode of NC in which, at the initiation of the operator, only one block of control data is executed.

d) Automatic mode

The mode of NC infwhich the [machipegperatés’ in accordance” Wwith 'the programme data until

3.4 Vertical turning centre

A NC vertical turning machine is a/machine with~one-or-two type heads and a turret type head, and
sometime a slide head!''withi“an®inde rtet!Typical’ machines /' consist' of ‘@base supporting the
horizontal table or chuck. Attaché e’ isalsinglelvettical ‘column or dual vertical columns which
carries the cross rail. The cross rail>carries/one or two heads, each head consisting of a saddle (turret rail
on the rail, and a ram or slide which moves vertically on the

i ted on the right vertical column way, so that the side head
saddle moves vertically, and the side head ram or slide moves horizontally. This machine equips power
driven tool(s) and the capacity-to_orientate the work holding spindle around its axis. This machine may
ic tool changing from a tool magazine.

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

0,010/1000 = 10 prad ~ 2"

2 © ISO 1999 — All rights reserved
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4.2 Referenceto ISO 230-1

4.3 Machine leveling

Prior to conducting tests on a machine, the machine should be d according to the recommendations of

the supplier/manufacturer (see 3.11 of ISO 230-1:1996).

4.4 Test sequence

The sequence in which tests are presented in this International Standdrd 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.

45 Testto be performed

International Standard. When the tests<are require ceptance’purposes, it is up to the user to choose,
lating to the components and/or the properties of
the machine which are of interest. ese tests are to be clearly stated when ordering a machine. Mere
reference to this International St
out, and without agreement'on

party.

4.6 Diagrams

Type A: Machine with single column (Fig. 1.1).

Type B: Machine with dual columns (Fig. 1.2).

© SO 1999 — Al rights reserved 3
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Fixed columns (bridge) — Portal type
Movable columns (bridge) — Gantry type

4.9.1 Type A: Machine with single column

Generally the table/chuck is mounted on the base, but sometimes it can be mounted gaddle and

moved horizontally on the base. The work spindle axis is vertical.

On the vertical turning machines, turret(s) hold stationary tools. On the v entres, turret(s) hold
both stationary tools and power driven tools. The turret(s) are mounted\o lide fixed / moved
vertically on the turret railhead of the column. The turret railhead is move ly on the cross rail
fixed on the column. In some cases, there are also independ tool spindle(s) for rotary tools and

stationary tools mounted on railhead ram which is moved vertically he railhead. In such cases, a tool
ontal side head rams are equipped

Typical example of type A is shown in Table 2 with some example of gxes symbols for the direction of
motions. These directions of motions are defined by ISO 841.

4.9.2 Type B: Machine with dual columns (bridge)

Generally the table/chucking is_ mounted on
horizontally on the base. The workispindle axi

are also independent tool spindle(s) for/rotary tools'and stationary tools mounted on railhead ram which is
moved vertically in the Irailheadudn cases la'toohexchanger and @ tool magazine’may also be required.
Sometime, horizontal side head ra ¢

These types are (1) portal type, (2) gantry type.

(1) Portal type: This type has two-co ixed on the base face, across the table/chuck which is mounted
on the base. The cross rail\is\either fixed-or moved vertically on these columns supports the railhead which
is moved horizontally on the'cross’rail. The turret head moves vertically on the railhead ram. Sometime a

side head ram is either fixed \oK moved vertically on the column, supports the tool turret which is moved
horizontally.

is two columns fixed on the base face each other across the table/chuck which is
hichisymoved horizontally on the base. The cross rail fixed / moved vertically on

Typical example of Type B is shown respectively in Table 2 with some examples of axes symbols for the
direction of motions. These directions of motions are defined by ISO 841.

4 © ISO 1999 — All rights reserved
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4.10 Linear motions

For simplicity, all the machine examples shown in Table 2 use the axis designati etter and a number
(e.g. X, X1, X2....) as defined in Section 6.1 of ISO 841. In all examples the s ers U, V, or W
could be substituted.

4.11 Turrets

As already explained in 3.1, 3.2 and 3.4 vertical turning centres have
driven rotary tools which are located on the turret and/or the rail he
expected to be used exceeds the capacity of the turret, an automatic cha of tools in turret, or a change of
turret, may be provided. An automatic tool change device may also be ired”inY cases of power driven
spindles in which the tool can be automatically set. The typi tings of turret’are two types, the one is
the turret mounted on the turret slide parallel to the work is, the other is the turret mounted on
swivel head.

4.12 Machine size category

The machines are classified into three categories, on the basis of the criteria specified in Table 1.

Table 1 —/(?egory of machine size

Criteria Category }/\ Category 2 Category 3 Category 4
Nominal chuck diameter d'<'500 w 1000 1000 < d < 5000 5000 <d
Diameter of turn table / 500 500°<“d /1000 1000 < d < 5000 5000 <d

NOTE 1 - Nominal chuck diameter is.defined in ISO 3442.

NOTE 2 - The choice of the criteria is at th anufacturer's discretion.

© 1SO 1999 — Al rights reserved 5
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Table 2 — Examples of machine Configurations
Table 2.1 — Single column machines

Compound head type Shared motion (movir{g(table s\adq ) type

Compound table type \S’ﬁared motion (moving head saddle) type

© ISO 1999 — All rights reserved
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