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2 B
BS 5173 : Section 103.1 : 1986
National foreword O
This Section of BS 5173, prepared under the direction of the Rubber Standards Committee, is a revision of clause 4 of
BS 5173 : Part 3 : 1977, which is to be withdrawn by amendment. The remainder of the 1977 edition is to be revised and
as each of the tests is revised it is intended to issue it as a separate Part or Section of BS 5173.
This Section of BS 5173 is identical with 1SO 8033-1985 ‘Rubber and plastics hose — Determination of adhesion between
components’, published by the International Organization for Standardization (1SO).
Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.
The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker,
Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.
Cross-references
International standards Corresponding British Standards
BS 903 Methods of testing vulcanized rubber
1ISO 471-1983 Part A35 : 1985 Temperatures, humidities and times for conditioning and testing of test pieces
(Identical)
1SO 6133-1981 Part A47 : 1982 Analysis of multi-peak traces obtained in determinations of tear strength and -
adhesion strength .
(Identical) ’ '

The Technical Committee has reviewed the provisions of 1ISO 1826-1981 and 1SO 5893-1985, to which reference is made
in the text and for which there are no equivalent British Standards, and has decided that they are acceptable for use in
conjunction with this standard.

Compliance with a British Standard does not of itself confer immunity from legal obligations.

.
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. 0 Introduction

Adequate adhesion between the various components of a hose
is essential if it is to perform satisfactorily in service.

1 Scope and field of application

This International Standard specifies methods for the de-
termination of the adhesion between lining and reinforcement,
cover and reinforcement and between reinforcement layers. It
covers all bore sizes and the following types of hose construc-
tion:

— woven textile fabric
— braided yarns

— sgpiralled yarns

— knitted yarns

— circular woven yarns
— textile cord fabric

— braided wires

— spiralled wires

— hoses containing a supporting helix

2 References

ISO 471, Rubber — Standard temperatures, humidities and
times for the conditioning and testing of test pieces.

ISO 1826, Rubber, vulcanized - Time-interval between
vulcanization and testing — Specification.

ISO 5893, Rubber and plastics test equipment — Tensile,
flexural and compression types (constant rate of traverse) —
Description.

ISO 6133, Rubber and plastics — Analysis of multi-peak traces
obtained in determinations of tear strength and adhesion
strength.

3 Principle

Measurement of the adhesion strength between lining and re-
inforcement, cover and reinforcement, and between reinforce-
ment layers, under specified conditions using test pieces of
standard dimensions.
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4 Apparatus

A test machine having the following characteristics is required.

4.1 The machine shall be power driven, equipped with a
suitable dynamometer, capable of maintaining a substantially
constant rate of traverse of the moving head during the test
and fitted with an autographic recorder. It shall comply with the
requirement for grade A of ISO 5893.

NOTE — An inertialess dynamometer should be used.

4.2 The grips shall be capable of hoiding the test piece
without slippage.

NOTE — Self-tightening grips are recommended.

For strip test pieces, provision shall be made to maintain the
strip in the appropriate plane of the grips during the test, for
example by the attachment of sufficient weights to the free end
of the test piece or by fitting a supporting plate, coated with a

low friction material such as polytetrafluoroethylene (PTFE), to
the non-driven grip.

4.3 For testing a ring test piece, a mandrel shall be provided
that is a close sliding fit in the test piece. This mandrel shall be
capable of being fitted into the driven head of the machine so
that it will rotate freely during the test (type 6).

5 Test pieces

5.1 Types of test piece
Seven types of test pieces are specified to cover the range of

hose construction for methods and bore size normally en-
countered.

5.1.1 Type 1

Ring, cut from the hose 25 + 0,5 mm wide and cut transversely
to form a strip.

5.1.2 Type2

Strip, 160 mm x 0,5 hose circumference.
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6.1.3 Type3

Ring, cut from the hose 35 + 0,56 mm wide and cut transversely
to form a strip.

5.1.4 Typed

Strip, 160 mm x 0,5 hose circumference or 10 mm whichever
is smaller.

515 Typeb

Strip, 160 mm long x 0,5 hose circumference.

5.1.6 Type6

Ring, 356 £ 2 mm wide,

517 Type?

Strip, cut along a reinforcing helix, 25 + 0,56 mm wide or the
maximum obtainable.

5.2 Test piece selection

Unless specified in the particular product standard or otherwise
agreed between the interested parties the type of test piece
should be selected from the table. Results obtained with
different test pieces and/or hoses of the same construction of
different diameters are not comparable.

5.3 Test piece preparation

5.3.1 Type 1

Cut a ring 25 £ 0,5 mm wide from the hose at right angles to its
longitudinal axis. Cut the ring transversely and open it out to
form a strip (see figure 1).

NOTE — The samples should be prepared by a method that does not
cause high temperatures due to the cutting blade. Where heat build-up
might cause a deterioration of properties, type 2, 3, 5 or 6 samples
should be used.

53.2 Type2

Cut the test piece in half longitudinally. From one of the halves
make two cuts parallel to the axis of the test piece
25+ 0,5 mm, 10 £ 0,5 mm or 5 = 0,2 mm apart, depending on
the width available, taking care not to cut through the yarns.

Separate a layer for a distance sufficient to enable the
separated ends to be held in the grips of the test machine (see
figure 2).

5.3.3 Type3

Cut a ring 35 + 2 mm wide from the hose at right angles to its
longitudinal axis. Cut the ring transversely and open it to forma
strip.

Make two cuts parallel to the hose axis 25 + 0,5 mm apart,
taking care not to cut through the yarns.

Separate a layer for a distance sufficient to enable the
separated ends to be held in the grips of the test machine (see
figure 3).

534 Typed

Cut the test piece in half longitudinally. Cut from one of the
halves a strip 10 £ 0,5 mm wide, or of the maximum width
obtainable if less than 10 mm.

Separate a layer for a distance sufficient to enable the
separated ends to be held in the grips of the test machine (see
figure 4).

Table — Test piece selection

-y

Hose nominal bore size, d (mm)
Hose construction Adhesion between
d<20 20 < d <50 d> 50

Textile woven fabric Lining and reinforcement Type 4 Type 1 Type 1
Textile braided Reinforcement layers Type 4 Type 1 Type 1
Textile knitted Cover and reinforcement Type 4 Type 1 Type 1
Textile circular woven
Textile spiral Lining and reinforcement Type 2 " Type 3 Type 3
Textile cord fabric “Reinforcement layers Type 211 Type 2 or 31! Type 31

Cover and reinforcement Type 2 Type 3 Type 3
Wire braid Lining and reinforcement Type 52 Type 5 Type 5
Wire spiral Reinforcement layers -3 —3 -3

Cover and reinforcement Type 2 or 6 Type 2 or 6 Type 2 0or 6
Hoses containing a supporting helix Lining and reinforcement Type 7 Type 7 Type 7

Reinforcement layers Type 7 Type 7 Type 7

Cover and reinforcement Type 7 Type 7 Type 7

1) If the determination of adhesion is affected by the difficulty of obtaining a cleanly separating interface because of fraying of the yarns, indicate

this in the test report.

2) Determination is impracticable below 12,5 mm bore size since insufficient test piece width is available.
3} Determination is impracticable since the wire braid or spiral layers tend to disintegrate and the result is in any case significantly affected by the

forces required to bend the wires.
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