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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International 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 bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3408-5 was prepared by Technical Committee ISO/TC 39, Machine tools.

ISO 3408 consists of the following parts, under the general title Ball screws:
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Ball screws —

Part 5:
Static and dynamic axial load ratings and operational life

1 Scope

This part of ISO 3408 specifies the calculation schemes for static and dynamic load ratings, and operational
life, in order to obtain comparable values for the design and use of ball screws.

NOTE The calculations have been based primarily on publications by Prof. G. Lundberg and A. Palmgren
Acta Politechnica, mech. Eng. series Vol. I, No. 3, Stockholm, Sweden. Part 7, 1947.

This part of ISO 3408 is applicable under the following preconditions:
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Symbol

Description

Preload

Number of loaded turns

Characteristic of basic static axial load rating

Life

Life with reliability factor

Life

Life with reliability factor
Modified life

Modified life with reliability factor
Modified life

Modified life with reliability factor
Modified resulting life

Resulting life

Rotational speed

Unit

revolutions

revolutions

h
h
h
h
revolutions
revolutions
revolutions

revolutions

min
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5 Basic axial load ratings

5.1 Basic static axial load rating, Cp,

The basic axial load rating is calculated from the following equations:

Coa kg z i sina D\f, cos



sin

10

1
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6.1.3 Correction for accuracy, f,.

See Table 1.

Table 1 — Accuracy factor, /.

(reference data)

Class

0,1,3and 5

10

fac

1

0,9

0,7

6.2 Modified dynamic axial load rating, C,,

6.2.1 General equation

Cam Ca fh fac fm
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7 Life

7.1 Equivalent rotational speed and equivalent axial load

7.1.1 General

In the case of variable rotational speed and variable axial load, the equivalent values F,, and »n, are used for
the life calculation:
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Key
1 ball nut
2 screw shaft

a8  Forward travel.
Backward travel.

12

Figure 3 — Ball screw with backlash and unidirectional axial loading

For calculation of equivalent axial load use



For calculation of equivalent axial load, use
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BS ISO 3408-5:2006

7.1.3 Ball screw with preloaded ball nuts on screw shaft

See Figure 6.
1 2
N

Key
1 ball nut (1)
2 ball nut (2)
3 screw shaft
: Faq;

Fa@)

Figure 6 — Preloaded ball screw

Due to the application of an external axial load to a preloaded ball screw (backlash elimination between nuts
and screw shaft), one ball nut will be additionally loaded and the other relieved (see Figure 7).

F A
Fo |
2t }
Flim
2 1
£
F_.. w
a(1)j I o
w
£
w
v
Fpr Ll:_
o /\ |
a(2);
Fa(2)j N~ -
A/
Key
1 ball nut (1)
2 ball nut (2)

Figure 7 — Preload diagram
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d) 0% NCCAN L 925/ .
a) Variable rotational speed b) to d) Variable axial loads

Key

N

load direction 1 is loading ball nut (1)
load direction 2 is loading ball nut (2)

N

Q

Resulting load for ball nut (1), caused by preload.

o

Resulting load for ball nut (2), caused by preload.

Figure 8 — Actual and equivalent actual axial loads
7.2 Nominal life, L or L,
7.2.1 Ball screw with backlash between ball nut and screw shaft

7211 Unidirectional external axial load applied

Life in revolutions:

12



60 n,

Life in hours:
L
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NOTE There are other factors reducing life, shock loads, vibrations, temperature, lubrication, misalignment etc., the
consideration of which might be required.

7.3 Modified life, L, or Ly,
7.3.1 Ball screw with backlash between ball nut and screw shaft

7311 Unidirectional external axial load applied

Life in revolutions:

3

Cam 106

Fm

14
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.
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and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.
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