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BRITISH STANDARD SPECIFICATION FOR
AIRCRAFT MATERIAL

PREFORMED GALVANIZED CARBON
STEEL WIRE ROPE

FOREWORD

Since British Standard W.9 was first introduced in 1946 there has been a marked increase in the severity of conditions
under which flexible wirc rope operates in aircraft fying 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 carrect for every displacement ~f the aireraft. In addition, aircraft now remain in service for longer
periods between inspections. o :

Future types of aircraft are expected to use wire rope to British Standard W. . . * based on 1SO Recommendation Na. 787,
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.9 and to ensure 2 reasonable life under modern conditions. Part 1 now specifies more fully
the wire from which the rope is made and introduces the general requirernents of British Standard S.100, a pickling test on
the rods from which the wire is drawn and a limit for depth of decarburization, Dimensional tolerances for the wire have
been revised and ranges of tensile strength, and weight of galvanizing, are now specified.

In Part 2 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 Standards:

B.S. 3 5.100 Inspection and testing procedure for aircraft material, Steel.
B.S. 350 Conversion factors and tables,

B.S, 443 Galvanized coatings on wire,

B.S. 2763 Steel wire for ropes.

Other specifications in this series for wire ropes are:

B.S. 2 W.I1* Preformed flexible wire rope—chromium nickel (corrosion-rosisting) steel, -
B.5. W.. . * Preformed galvanized carbon steel wire rope. (1.5.0. diameters and strengths;.

NOTE. The values in British units arc to be regarded os the standard. Tables are given in Appendix B to provide a ready maans of caleulating
the metric equivalents of the Brilish values. ‘The conversions glven are extracted from the tablcs in B.S. 350, *Conversion [actors and
tables’. . ) . - s S e :

SPECIFICATION

SCOPE PART 1. GALVANIZED CARBON STEELL WIRE

1. This British Standard specifies the requirements for FOR MANUFACTURE OF WIRE ROPE \‘
preformed galvanized carbon stee! wire rope for aircraft, ) < - }

. STEEL QUALITY —— -
The standard is in two parts, the first covering the wire 2. g, The wire shall be cold drawn from plain carbon steel

from which the rope is made, and the second covering the ‘ade by any process except the air- or mixed air-oxygen
manufacture, dimensions, propertics and testing of the bottom blow proce:
rope. An appendix to the standard outlines the precautions C
which should be taken during handling of the wire rope. b. The analysis of the cast shall show a sulphur and

: _ . phosphorus content of not more than 0-040 per cent for
o ) _each and a combined sulphur/phosphorus content of not
" * In course of preparation more than 0-065 per cent. .
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c. So far as is applicable the steel shall comply with the
gencral requirements of British Standard 3 $.100, Section
One.

d, A sample not less than 8 in long shall be cut from each
end of each rod from which the wire is to be drawn, and
immersed for a period of 10 minutes, or {or sufficient time
to rednce the diameter by approximately 1 per cent, in a
solution of equal volumes of concentrated hydrochloric
acid (specific gravity 116 to 1:18) and water, which shall
be maintained at a temperature of not less than 85°C
(185°F). The samples shall then be removed from the
solution, washed, and shall show no evidence of detri-
mental surface defects.

WIRE MANUFACTURE

3. a. The wire shall be produced from rod complying with
Clause 2 and shall be supplicd in the drawn galvanized
condition. It shall be uniformly galvanized by either the
hot dip or the clectrolytic process. If the hot dip process
isused the purity of the slab zinc shali be not less than 93-5
per cent. The weight of the zinc coating shall be in accord-
ance with Clause 10.

b. From each end of each coil of wire, after the final
heat treatment and preferably before galvanizing, a trans-
verse section shall be prepared for microexamination and
the etched specimens, examined at a magnification of 200
diameters, shall show a radial depth of decarburization
(total -+ partial) not greater than 1-5 per cent of the dia-
meter.

¢. The finished wire shall be free from harmful defects.

SIZE TOLERANCES

4. a. The wire shall be of circular section with a tolerance
on diameter as given in the following table:

Nominal diameter Tolerance
plus minus
inches inches
0039 to 0-018 | C-0005 0-0005
Less than 0-018 | 0-0005 0-0000

b. Diameier. The diameter shall be taken as the mean
of two micrometer measurements made at right angles to
each other on 2 straight piece of wire. Individual measure-
ments shall lie within the diameter tolerance.

SELECTION OF TEST PIECES

5. A sample of sufficient length for all tests shall be cut
from each end of each coil of finished wire as drawn.

TENSILE STRENGTH TEST

6. a, A tensile strength test shall be made in accordance -

with British Standard A.4.

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

¢. In any consignment of one size of wire the average
strength of all the wires shall be not less than the teasile
grade specified.

d. The tensile strength of any wire shall not fatl outside
the limits of the range given below for the appropriate
tersile grade numbers and nominal wire diameters:

NI
TENSEOOR | Nt | o,
tensile strength dinmeter range
tonffin? in tonffin?
125 0:030 w0 119/134
0-019
135 Less than | 128/148
0-019

These requirements are in accordance with those speci-
fied in B.S, 2763,

TORSION TEST
7. a. The length L of the test piece between vices shall be
200d where d is the wire diameter, or 4 in, whichever is the
greater,

b, The ends of the test piece shall be gripped in two vices
whose distance apart may be varied to take the different
lengths of test pieces. One of the vices shall be free tc move
longitudinally during the progress of the test.

c. The test piece shall be twisted by causing one or both
of the vices to revolve until fracture occurs and the nuenber
of twists shall be indicated by a counter or other suitable
device. The speed of twisting shall not exceed a rate of
90 turns per minute in a test length of 1004, but may be
increased proportionately for longer test lengths,

d. The test piece shail withstand the number of twists
shown in the following table, and when failure occurs the
primary fracture shall be perpendicular to the longitudinal
axis of the wire.

TENSILE GRADE
min, average Number of twists
tensile strength

tonffin?
125 L

S 100" %
135 |

e loor_:if-:(-‘ -

DUCTILITY WRAP TEST™ — * = 7

8. The wire shall be wrapped for eight complete close turns ° .

round a mandrel equal to its own diameter and unwrapped: ... _ S

seven turns without fracture.
RETESTS

9. Should any test piece fail to meet the test requirements,
two further ‘est picces in respect of each failure shall, if the
wire manufacturer so desires, be cut from the same end of
the coil of wire from which the failed test piece was cui,
and shall be subjected to the tests in Clauses 6 to 8. If both
the additional test pieces fulfil the test requirements, the
coil shall be accepled, or, if either fail the coil shall be
deemed not to comply with this standard,

GALVANIZING
10. The weight of coating shall be not less than that given
in the following table when determined by one of the test
methods specified in B.S. 443.
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