2 W.ll, February, 1967
(Superseding British Standard W.11)

BRITISH STANDARD SPECIFICATION FOR
AIRCRAFT MATERIAL

PREFORMED CORROSION-RESISTING
STEEL WIRE ROPE

FOREWORD

Since British Standard W.11 was first introduced in 1946 there has been a marked increase in the severity of conditions
under which flexible wire rope operates in aircraft flying control systems. Circuit tensions have increased with aircraft
speeds, and powered flying controls operating for long periods under the auto-pilot have introduced continuous, though
slight, oscillations to correct for every displacement of the aircraft. In addition, aircraft now remain in service for longer
periods between inspections.

Future types of aircraft are expected to use wire rope to British Standard W.13* complying with ISO Recommendation
R....t. This revision has, however, been prepared to take advantage of modern practice for aircraft designed to use wire
rope to the original British Standard W.11 and to ensure a reasonable life under modern conditions. Part 1 has been
re-written to define the chemical composition of the wire within closer limits and to specify a molybdenum content to enhance
the corrosion resisting properties when subject to maritime conditions. It introduces the general requirements of British
Standard S.100, a deep etch test and a test for susceptibility to inter-crystalline corrosion. The torsion test has been withdrawn.

Part 2 has been re-written to define the dimensional and physical properties of the wire and the construction of the rope
has been specified more fully. Lubrication during manufacture is now a requirement.

An endurance test is being formulated and will be added to the specification by amendment as soon as possible.

Reference is made in this standard to the following:

British Standard 3 S.100 Inspecting and testing procedure for aircraft material. Steel.
British Standard A .4 Test pieces and test methods for metallic materials for aircraft.
H.M.S.0. Code No. 57-655f  Joint Services Handbook of Lubricants.

Other specifications in this series for wire rope are:

British Standard 2 W.9 Preformed galvanised carbon steel wire rope.
British Standard W.12* Preformed galvanised carbon steel wire rope (ISO diameters and strengths).
British Standard W.13* Preformed corrosion-resisting steel wire rope (ISO diameters and strengths).

NOTE. The values in British units are to be regarded as the standard. Tables are given in Appendix B to provide a ready means of calculating
the metric equivalents of the British values. The conversions given are extracted from the tables in British Standard 350, ‘Conversion factors
and tables’.

*In course of preparation

tAt present Draft ISO Recommendation No. 787
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2 W.11, February, 1967

SPECIFICATION

SCOPE

1. This British Standard specifies the requirements for
preformed corrosion-resisting steel wire rope for aircraft
flying controls.

The standard is in two parts, the first covering the pro-
perties of the wire from which the rope is made, and the
second covering the dimensions, construction and testing
of the rope.

An appendix to this standard outlines the precautions
which should be taken during the handling of the wire rope.

PART 1. CORROSION-RESISTING STEEL WIRE
FOR THE MANUFACTURE OF WIRE ROPE
STEEL QUALITY

2. a. Chemical composition.
The steel shall contain:

Per cent

Min. Max.
Carbon — 0-07
Silicon 0-20 1-00
Manganese 0-30 1-00
Nickel 850 10-00
Chromium 16-50 19-00
Molybdenum 2-25 3-00
Sulphur —_ 0-030
Phosphorus — 0-030

b. The steel shall be made by an electric process.

c. The steel shall comply with the general requirements
of British Standard 3S.100, Section One.

d. The ingots or blooms or billets shall be overall
dressed in accordance with British Standard 3S.100, Section
One, Clause 5.1.

e. For deep etch testing, samples shall be taken in accord-
ance with British Standard 3S.100, Section One, Clause
7.2.2.

RODS

3. a. Rods for wire shall be made from billets complying
with Clause 2.

b. The rods shall be examined for signs of surface
imperfections and shall be free from harmful defects. In
addition an 8 inch length shall be cut from each end of each
coil and shall be subjected to a deep etch test. Test samples
shall be immersed in either:

(i) A solution containing 10 per cent by volume of
concentrated nitricacid and 314 per cent by volume
of hydrofiuoric acid (40 per cent HF) in water
at 60°C for not less than 10 nor more than 15
minutes.

(ii) Any alternative solution approved by the Inspec-
ing Authority.

If any sample from a coil exhibits harmful defects after
this test, the coil from which the sample was taken shall
be rejected but may be re-submitted for deep etch testing
after suitable cropping by the manufacturer.
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c. Susceptibility to intercrystalline corrosion. A test
piece shall be selected to represent each coil and shall be
immersed for 72 hours in a boiling solution having the
following composition:

111 grammes copper sulphate (CuSO,.5H,0)
98 grammes sulphuric acid (Sp. gr. 1.84)
made up to 1 litre with distilled water.

Precautions shall be taken during boiling to prevent
concentration due to evaporation. Each test piece shall be
dropped on a metal or stone surface, and shall emit a
clear metallic ring. The test piece shall then be bent through
an angle of 90 degrees over a radius of three times its
diameter and shall withstand this treatment without crack-
ing.

WIRE

4. a. Condition. The wire shall be supplied in the cold
drawn condition with no subsequent heat treatment.

b. Finish. The wire shall be examined visually for
signs of surface imperfections, and shall be free from
harmful defects. The standard of surface finish shall be as
agreed between the manufacturer and the purchaser and
stated on the order.

SAMPLE FOR TESTS

5. A sample of sufficient length for the tests specified in
Clauses 7 to 9 shall be cut from each end of coil of finished
wire as drawn.

SIZE

6. a. Diameter. The diameter shall be taken as the mean
of two micrometer measurements made at right angles to
each other on a straight piece of wire. Individual measure-
ments shall lie within the diameter tolerance.

b. Tolerance. The tolerance on the diameter of the
wire shall not exceed that given in the table below. The
cross section shall be circular to within half the given
tolerances:

T
Nominal diameter {‘ Tolerance
in ‘\ in
0-023 to -019 +0.0005
0-018 to -0148 1 +0-0004
0-0147 to -010 +0-0003
0-0099 to -0080 t +0-0002
|

TENSILE STRENGTH TEST

7. a. Atensile strength test shall be made on a portion of
each sample in accordance with British Standard A 4.

b. The tensile strength of the wire shall be calculated
on the nominal diameter.

c. The tensile strength of any wire shall not fall outside
the limits of the range given below for the appropriate
tensile grade and nominal wire diameters:
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