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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee ME-065, Agricultural Tractors and Machinery, as
a revision, in part, of AS 1121—1983, Guards for agricultural tractor PTO drives. After
consultation with stakeholders in both countries, Standards Australia and Standards New
Zealand decided to develop this Standard as an Australian Standard rather than an
Australian/New Zealand Standard.

The objective of this Standard is to provide designers, manufacturers and suppliers of power
take-off shafts with means for reducing the risks to the health and safety of those who must
work with or near power take-offs by providing requirements for the strength and wear
characteristics.

This Standard is identical with and has been reproduced from ISO 5674:2004, Tractors and
machinery for agriculture and forestry—Guards for power take-off (PTO) drive-shafts—
Strength and wear tests and acceptance criteria.

As this Standard is reproduced from an international standard, the following applies:

(a) Its number appears on the cover and title page while the international standard number
appears only on the cover.

(b) In the source text ‘International Standard’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian Standard
ISO AS
500 Agricultural tractors—Rear- 1121 Agricultural tractors—Rear-
mounted power take-off types 1, mounted power take-off types 1, 2
2 and 3 (series) and 3 (series)
105 Textiles—Tests for colourfastness 2001 Methods of test for textiles—Tests
105-A02 Part A02: Grey scale for for colour fastness
assessing change in colour 2001.4.A02 Part 4.A02: Grey scale for assessing

change in colour

Other International references not listed have not been adopted as Australian or
Australian/New Zealand Standards.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the annex to which they apply. A ‘normative’ annex is an integral part of a
Standard, whereas an ‘informative’ annex is only for information and guidance.
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INTRODUCTION

This document is a type C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations and events are covered are
indicated in the scope of this standard.

When provisions of this type C standard are different from those which are stated in type A or B standards, the
provisions of this type C standard take precedence over the provisions of the other standards, for machines
that have been designed and built according to the provisions of this type C standard.
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AUSTRALIAN STANDARD

Agricultural tractor power take-offs

Part 4:

Guards for power take-off (PTO) drive-shafts—Strength and wear tests
and acceptance criteria

1 Scope

This International Standard specifies laboratory tests for determining the strength and wear resistance of
guards for power take-off (PTO) drive-shafts on tractors and machinery used in agriculture and forestry, and

their acceptance criteria. It is intended to be used in combination with ISO 5673.

It is applicable to the testing of PTO drive-shaft guards and their restraining means. It is not applicable to the
testing of guards designed and constructed to be used as steps.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 105-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change in colour
ISO 500 (all parts), Agricultural tractors — Rear-mounted power take-off types 1, 2 and 3

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc sources

ISO 5673-1, Agricultural tractors and machinery — Power take-off drive shafts and power-input connection —
Part 1: General, manufacturing and safety requirements

ISO 5673-2, Agricultural tractors and machinery — Power take-off drive shafts and power-input connection —

Part 2: Specification for use of PTO drive shafts, and position and clearance of PTO drive line and PIC for
various attachments

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 5673-1 and the following apply.
3.1

ambient temperature
any temperature between 5 °C and 35 °C
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4 General test conditions

41 Guard

4.1.1 The guard shall be representative of a production model and be within the tolerances specified for the
guard. The results obtained from the sample can be used to certify guards of shorter or longer lengths,
provided the basic design remains the same. When a guard is designed for use with several drive-shaft types,
a representative selection of shaft and guard combinations shall be tested.

4.1.2 If the guard is made of plastic material (or any other material susceptible to degradation by UV
radiation), it shall be certified by the manufacturer to be resistant to degradation from UV radiation under an
appropriate, recognized method. See Annex B for an example.

4.1.3 During testing, all operating and maintenance instructions specified for the shaft and guard shall be
complied with, except where specifically mentioned by this International Standard.

41.4 The guard shall be tested in conjunction with a PTO drive-shaft of between 900 mm and 1 010 mm
closed length for which it is intended. The same guard shall be used throughout all the tests.

4.2 Other

4.21 Where specified in this International Standard that the PTO drive-shaft shall be revolving, its rotational
frequency shall be 1 000 r/min.

4.2.2 All tests shall be carried out in accordance with the schedule and in the sequence given in Annex A.

5 Test equipment

5.1 General

5.1.1 Wear test equipment, which shall be capable of holding the PTO drive-shaft and revolving it at a
frequency of 1 000 r/min.

The shafts and guards shall be mounted as specified for operational use and only fixed by their designated
restraining device. The fixing points shall be in accordance with ISO 500 and the equivalent machine standard
unless otherwise specified for that type of shaft. The size and shape of the wear test equipment shall be such
that an even test environment is maintained, e.g. heat and the dust specified in 5.2.3.

5.1.2 Strength test equipment, which shall allow the accurate application of known loads at controlled
temperatures and at the required frequency of rotation within the tolerances stipulated in Table 1.

5.2 Test parameters

5.2.1 Measuring accuracy

All measurements shall be within the tolerances given in Table 1 except where otherwise required by this
International Standard.
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Table 1 — Measuring accuracy

Measuring accuracy Test tolerance
Rotational speed +0,5% +5%
Temperature +1,0°C +5%
Time +0,2% +5%
Length +0,5% +2%
Force +1,0 % +2%
5.2.2 Potable and salt water
5.2.21 When a test requires the use of water, it shall be potable (i.e. drinking water).
5.2.2.2 When a test requires a saltwater solution, it shall be prepared by dissolving sodium chloride in

water to produce a concentration of 50 g/l £ 5 g/l. The sodium chloride shall be white and shall give a
colourless solution in water. It shall be substantially free from copper and nickel, and shall not contain more
than 0,1 % of sodium iodine and not more than 0,4 % of total impurities calculated for dry salt.

5.2.3 Test dust

=) 5.2.31 The test dust shall consist of a mixture composed of equal parts, by mass, of organic and mineral
E dust.
o
c
&; 5.2.3.2 The organic dust shall be ground lucerne with a maximum percentage of 12 % water and with a
3 maximum particle size of 2 mm. An environment of 0,5 kg/m3 shall be maintained.
Q
% 5.2.3.3 The mineral dust shall be a simple phosphated fertilizer, and shall contain as principal elements
= silicophosphates of calcium having the following characteristics:
]
f>,~ — minimum content: 9 % of P,Og total (£ 3 %);
c
[
3 — other: at least 75 % of the P,0O5 total declared, soluble in a 2 % concentration of citric acid.
=
Q
E See Table 2.
3
e
g Table 2 — Mineral dust specification
N
,§ Mesh opening of sieve Fineness of grinding, after sifting
S mm min. %
5
> > 0,063 —
é 12
q >0,125 —
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> >0,16 75
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4 > 0,63 96
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6 Tests

6.1 General

After each test, note and record the condition of the guard, with particular reference to any fractures,
permanent deformation or detachment of components which could contribute to the deterioration of the guard.

For the test sequence, see Annex A.
The PTO drive-shaft guard is deemed to have passed the test if
— the guard has no holes or deformation which leave the shaft unprotected, and

— the guard has no breakage, crack or part separation.

6.2 Wear test

6.2.1 For the whole test, the shaft shall be revolving and, whilst revolving, shall be repeatedly extended to
its extended length (see ISO 5673-1), held for 1 min, then returned and held at its closed length (see
ISO 5673-1) for 4 min. This shall be repeated for the duration of the test period. See Annex A for the test
sequence.

Guards shall only be fixed using the normal fixing and restraining system as specified by the manufacturer.
Before the start and at the end of each of the wear test cycles, measure the torque required for the
immobilization of any part of the guard, having first run the guard for 1 min. The torque measured shall not
exceed 2,5 N-m per bearing race up to a maximum of 10 N-m per complete driveline.

6.2.2 At the start and at the end of the wear test, measure the running torque that needs to be applied to
each guard tube in order to immobilize it when the shaft is revolving at 1 000 r/min.

6.2.3 Carry out the following procedure, in the sequence given.
a) For 48 h, operate at 85 °C.
b) For 48 h, operate at ambient temperature.

c) For 96 h, operate at ambient temperature in an atmosphere containing 0,5 kg/m3 of dust according to
5.2.3.

d) For 24 h, operate at 85 °C.
e) For 24 h, operate at ambient temperature.

f)  For 48 h, operate at ambient temperature in an atmosphere containing 0,5 kg/m3 of dust according to
5.2.3.

6.3 Bearing corrosion test (Perform only if the guard has bearings running in contact with the
PTO-shaft)

Taking the shaft with the bearing in place, but with the rest of the guard removed, and supported horizontally
and stationary, apply salt water (see 5.2.2.2) to all bearings for the first 5 min of every hour for 48 h, then
leave to dry in free air (i.e. 48 cycles consisting of salt water application for 5 min of each cycle and drying in
free air for the other 55 min of each cycle).
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