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SUPERSEDING

MIL-W=-83L292C
31 March 1982

MILITARY SPECIFICATION
WIRE ROPE, FLEXIELE, FOR AIRCRAFT_CONTROL

This specification is approved for use by all
Departments and Agencies of the Department of Defense.

. SCOPE

1.1 Sgope. This specification covers the requirements for carbon steel and
corrosion-resistant steel wire rope used in aireraft flight controls. The wire
rope, type 1 shall be caPadble of operation within a -549C to +3121°C (-659F to

...'J:f'\O:“: temperature range in wind, dust, fuel and 01l snills, in wash-down and

mperature range in wind, dust ills dow
other environmental satresses and a;rcnart experience. Type II wire rope shall
be capable of operation within a =5U49C to +94°C (-659F to +200°F) temperature
range in wind, dust, fuel and oil spills, in wash-down and other environmental
stresses and aircraft experiences.

1.2 GClasaifiecation: The wire rope covered in this specification snall be of
the following types:

Type 1 - Nonjacketed wire rope
Type 11 - Jacketed wire rope

Composition A - Carbon steel, tin or zinc or tin and zinc coated
Composition B - Corrosion resistant steel .

2. APPLICABLE DOCUMENTS

2.% gGoverngent decuments

2.1.1 Spppifications and standards. Unless otherwise specified, the following
specifications and standards of the issue listed in that issuve of Lhe
Department of Defense Index of Specifications and Standards (DoDIS3), and
supplement thereto, in effect on the date the qualifying activity suthurizes
the conduct of the qualification tests, form a part of thls specification %o
the extent specified herein

2.4.2 Qrder of nrecedence. In the event of a conflict between the text
of this apecification and the references cited herein, the text of this

specification shall take precedence.

Beneficial comments {recommendations, additions, deletions) and any
pertinenu data which may be of use in improving this document should
be addressed to: ASD/ENESS, Wright-Patterson AFE, OH 45433 by using
the self.addressed Standardization Document lmprovement Proposal

(PD Form 1426) appearing at the end of this document or by lettler.

FSC W0
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SPECIFICATIONS

FEDERAL

QQ-S-781 Strapping, Steel, and Seals

PPP-S-760 Strapping, Nonmetallic, (and Connectors)

MILITARY

MIL-B=121 Barrier Material, Greaseproofed, Waterproofed, Flexible

MIL-T-781 Terminal, Wire Rope, Swaging

MIL-G=-5572 Gasoline, Aviatlion, Grades 80/87, 100/130, 115/145

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and
Ordnance

MIL-P-5624 Turbine Fuel, Aviation, Grades JP-U and JP-5

MIL-L-7808 Lubricating 011, Alreraft Turbine Engine, Synthetic Base

MIL-A-8243 Anti-icing and Deicing ~ Defrosting Fluid

MIL-H-19457 Hydraulle Fluld, Flre Resiatant

MIL-C225769 Cleaning Compound, Aircraft Surface, Alkaline Waterbase

MIL-H-83282 Hydraulie Fluid, Fire Reasiatant Synthetic Hydrocarbon Base,
Alreraft

STANDARDS

MILITARY

MIL-STD-129 Marking for Shipment and Storage

{(Copies of specifications, standards, drawings, and publications required by
the contractor in connection with speciflec acquisition functiong should be
obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Qther publicativns. The following documents form a part of this
specification to the extent specified herein. The lasuyes of the documents
which are indlicated as Dol adopted shall be the issues listed in the current
DoDISS and the supplement thereto, if applicable.

3 ¥ -

ASTM A G0 Weight of Coating on 2inc Cvated (Galvanized) Iron or Ste2l
Articles, Method of Tes: for

ASTM B 246 Tinned Hard-Drawn and Medi:an-Rard-Drawned Copper Wire “or
Electrical Purposes, Speciriration for

ASTM D 570 Water Absorption of Plastiiecs, Test fur

ASTM D B35 * Rate of Burning and/or Extent and Ti=we of Burning o, Sell
Suppore \..4.u5 ?Iaav»\.. In a Horlzontal Pﬁgi:ii}n, Tes: Metnad “ar

ASTM D 638 Tensile Properties of Plastizs, Tes: Method fur

ASTM D 6U4B Deflection Temperatures of rlastics Und2r Flexural Leaaz, Tas:
Metnod Tor

ASTM D T46 Brittleness Teaperature of 2lastics and E£iaistumers £v [wpact.

’ Test Method for ’

ASTM D 747 Stiffness of Plaatiszs by Means of a Cantliever Fean. T2z Metna:

for

LAV ]

”
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ASTM D 789 Nylon Injeztion Molding and Extrusion Maierials, Specification
for

ASTM D 702 Specific Gravity and Density of Plasties by Displacement, Test
Methods for

ASTME 8 Tension Testing of Metallic Materials, Methods of

(Application for copies shoulcd be addressed o the American Sociely for Testing

and Materials, 19106 Race S:ireet, Philadephia, Pennsylvania, PA i0103.])

+ 4 - 4 4

Uniform Freight Classification Rules

(Appiication for copies should be addressed to the Unifore Classification
Committee, Room 3106, 222 South Riverside Plaza, Chicago, Illinois 6060F.)

3. REQUIREMEXNTS

3.V Qualificatlion. Wire rope furnished under this specificatlon shall be

products that are qualified for listing on the applicable qualified products
1list at the time set for opening of bids {see 4.3 and 6.4). Products must bde
Qualified by a test facility located in the continental United States or Canada
{see 4.1).

3.1.1 Hi-e~ prope for type II. The wire rope that is to be covered with nylen

jacketing .shall first be qualified as type I, composition A or B wire rope in
accordance with this specificatien.

3.2.1 Steel for gomposition A. Carbon steel shall be used for composition A

wire ropes and shall be of one type. The carbon steel shall be capable of
meeting the reguirements of this specification.

3.2.2 Steel for composition B. Corrosion resistant steel shall be used for
composition B, types I and II, wire rope and shall be of one type. The steel
shall conform to the following composition limits:
PERCENT

Carbon 0.15 max

Manganese 2.00 max

Silicon 1.00 max

Phosphorous 0.045 max

Sulfur 0.030 max

Chromium 17.0 - 20.0

Nickel ~ 8.0 - 12.0
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3.2.3 Protective coating. Composition A wires shall be thoroughly and
uniformly coated by the methods specified in 3.2.3.1 or 3.2.3.2.

3.2.3.v Zinc coating for composition A. Zinc coating of composition A
wires shall be by the hot-dipped or electroplated process and shall conform
to the following:

Min Welght of
Zinc Coating
¥ire Diagpeter Qa/5a Ft
0.065 to 0.010 inch 0.03
Over 0.010 to 0.0'% inch 0.05
Over 0.015 to 0.028 inch 0.10
Over 0.028 to 0.060 inch ' 0.20
3.2.3.2 Iin coatipe for composition A. Tin coating of composition A wires

shall be by the hot-dipped or electroplated process and shall conform to the
following:

Min Weight of
Tin Coating

Bire Diameter Qz/5q FL
0.005 to 0.0'0 inch 0.003
Over 0.010 to 0.0'5 inch 0.005
Over 0.015 to 0.028 inch : .00
Over 0.028 to 0.060 inch 0.015

3.2.3.3 Nvlon-lacketed coating for type II. The nylon jacketing material
shall meet the requirements o on 3.2.3.3.1

this specificatlon as specified in 3.2.3.3.1 &
shall be extruded over the rope, Only virgin nylon material shall be used in
coating on the type 1l wire rope.

¥
[(F3¥]

3.2.3.3.) Nvlon jacketinz phvsical and mechanical properties. The nylon
1sed on the wire rope shall be capable of meering the requirements listed
selow when tested in accordance with the following test methods:

Property e b Mead
Ultimate tensile streng:h S000 psi min (4.5.1)
Elongation 250 percent min (4.6.1)
Specific gravity 1.02 o 1.09 (4.6.2)
3tiffness 35,000 ps:i min (4.6.5)
Water absorpition 1.5 percens max {¥.2.3)
Brittleness =542C (-B59F) max (4.5.U)
Heat deflection 110/859C at AH/264 psi min (4.6.£)
Melting range 1600C o 1900C (3200F to 3640F) (4.5.7)

Burn resistance 4 inen/a:in (4.6.8)
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3.2.4  Lybpd x. The wire rope shall be coated witk 2 friction-preventat:ve
noncorrosive lubricant. The lubricant shall be applied so that each wire s
coated. The lubricant shall have good lubrication properiies a: temperatures
from -5409C (=659F) %0 +1219C («250°F). Lubricant leakou: at the higher
temperatures shall be minimal. The lubricant shall also be resistan: o
oxidatior.

3.3 Construction

3.3.V Mire. The wire used in Steel wire rope cable shall be cylindrical,
amooth and of uniformly high quality. * shall be free from splits, cold
shuts, and other defects.

3.3.1.1 : xa25. Tensile atrengths of wire and wire sizes shall be
such that wire rope will be capable of meeting the requirements of this
specification.

3.3.1.2 Freformine of wires ang sirands. The individual wiresa and strands
composing the wire rope shall be shaped into the exact helical position they
will have in the finished wire rope, so that if the wire rope is cui or severed
there i3 no tendency for the measured diameter of the wire rope at the unseized
cut ends to increase by more than the amount specified in table I.

3.3.1.3 BSpliclne and joinine. All wire splices or joints less than .008 inch
may be twist<?, but all wire sizes of 0.008 or more shall be brazed or welded.
Any jolnts :n individual wires in any layer of a strand shall not be closer
than 20 feet except as specified in 3.3.1.3.1 (see 4.5.2). .

3.3.1.3.17 Iwist-of{. When a twist-off occurs during fabrication of the T-wire
layer of a 19-wire strand (see 3.3.1.3), splices and joints in individual wires
may be as close as 18 inches.

3.3.2 Kire rope lengtha. The wire rope shall be furnished on reels in lengths =

specified by the procuring activity. There shall be no more than two pieces of

wire rope on the reel. The shortest piece shall be a minimum of 20 percent of

the reel length. The distance to the breaX point on the reel shall be marked
o manl awm

1 loamm £ 2 thl

n pacKage \sSee 5.5.Wn/.

~ *
Wil wiiT i

3.3.3 Iypes of comstruction. Flexible steel wire rope shall be 3 by 7,
T by 7, or T by 19 construction for the respective diameters, the dimensional
tolerances, and the physical properties as specified in tables I and II,

3.3.3.17 3 x 7 conatruction. Wire rope of this construction shall consist’of 3
strands of 7 wires each laid together without a core. Each strand shall
consist of a layer of 6 wires laid around a center wire in a left-hand
direction. The 3 strands shall be laid together 'in a right-hand direction.

The length of lay of the 6 outer wires in each strand shall not exceed TO
percent of the lay of the finlshed wire rope. The length of lay of the
finished wire rope shall be not more than 7 times nor less than 5 times the
nominal wire rope dlameter.
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3.3.3.2 I by 7 copstruction. Wire rope of this construction shall consist of .]
6 outer strands of 7 wires each laid around a core strand of 7 wires. The 6 '

outer strands shall conslst of a layer of § wires laid around a center wire in

a left-hand direction. The core atrand shall consist of a layer of & wires —
laid around a center wire in a right-hand direction. The & outer strands shall

be laid around the core in a right-hand-direction. The length of lay of the

outside b wires in each of. the 6 outside strands and the outside 6 wires of the

core strand shall not exceed 50 percent of the lay of the finished wire rope.

The length of the lay of the finished wire rope shall be not more than 8 nor

less than & times the nominal rope dlameter.

3.3.3.3 I by 19 constryction. Wire rope of this ¢onstruction shall consist of
6 outer strands of 19 wires each laid around a core strand of 19 wires, The 6
outer strands shall each consist of a layer of 6 wires around a center wire in
a left-hand direction and a layer of 12 wires laid over the 7-wire strand in a

left-hand direction. The core strand shall consist of a layer of 6 wires lald
around a center wire in a riahr-hand direction and a 1nvnr of 12 wirea laid

e wmAlW W wwirtwe mas w Ay RS W W

around the 7-wire strand in the right-hand direction. The 6 outer strands
shall be lald around the core in a right-hand direction. The length of core
strand shall not exceed &0 percent of the lay of the outside layer of 12 wires
in each of the 6 outside strands and the core strand shall not exceed 50
percent of the lay of the finished wire rope. The length of lay of the
finished wire shall be not more than 8 times nor less than 6 times the nominal
wire rope diameter.

3.4 Performance

3.4.1 :ps Ly "I.l)

3.4.0.% Dyctility gf steel. Composition A or B wire shall not fracture when
wrapped in accordance with 4.5.1.) prior to wire rope fabrication.

3.4.1.2 Adherence of coating. The tin or zinc coating shall not crack or

flake when wrapped in accordance with 4.5.1.7 prior to wire rope fabrication.

3.4.2 PBreaking strength. The type I. compositions & and B wire ropes shall
have the minimum breaking strength as shown in table .

3.4.3 Endurance, type I wire rope. Each wire rope size of each construction

apall be capable of withatanding the respective tension locads and reversals
shown in table III.

3.4.4 Endurance, type I3 wire rope. Each wire rope slize of each construeciion
shall be capable of withstanding the respective tension loads and reversals
ashown in table IV,

3.4, Stretch limi+a. The stretch in each wire rope size of each construction
shall not exceed 1.5 percen* when it s loaded %o 50 percent of the minimunm
breaking strength as shown .n table I.

3.4.6 Teat load. Each wire rope s: ize of each construction shall carry 29
percent of its respective miniaum breaki ng strength load, as shown i4 sacle I,
without any fallures of :ine individual wires in the rope.

1.4.7 Jacket echaracteris-ics, tvae IT7. The nylon jacke:e

&:10 2y W03 _,.._._

d
have characteristics in accordance with the requiremenis of

6
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3.4.8 Low temperature flexibliliiv, type II. Each size of each type II

jucketed rope shall be bent or flexed at a temperature of -8UOC (-f5C0F} withou:
any deleterious effects such as cracking of the nylon or separation from ine
wire rope. :

3.4.9 JHesistapnce to fluids. Type 1l wire rope shall show no deleterious

effects when immersed in the fluids listed in 4.5.10.,

3.5 ldentification of product. The wire rope shall be identified in

accordance with the following:

Fa Iwma e aka“ H-E‘ﬁﬂ slionifiosans
i 1] [-T= Y A3] bd 4 -

Tda_ bl fdm_bdam har mmiagmbm i~ -~
SR 4 s a 5

3.5.Y Jdentification by nugher. Each sanulacture ignifiean
identificarion number on each manufacturing reel or wire rope. When the wire
rope on the manufacturing reel is cut to specified lengths for transfer to the
shipping reel, each shipping reel shall be marked with the identification

number of the manufacturing reel, and a sequentlial transfer number.

3.5.2 JIdaptification by color tracer filament. Each manufacturer shall
identify every wire rope made to this specification by the use of color tracer
filaments manufactured into the rope. The apecification preparing activily
shall assign a combination of two colors to each manufacturer desiring
qualification. The incluslon of color tracing filaments does not signify that
the wire rope 18 in full conformance, but only serves to identify the

manufacturer, Color tracer filaments not mandatory im 3 x 7 construction.

"‘r

e
¥

tor
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1
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& i . when Lwhe r tyoe Il

352.1 ¥o€ 1l MW
rope 18 sclely the extruder and not the wire rope manufac r, the fabrica
must meet the qualification requirements of Type II jacketed wire rope and
shall satiafy the following requirementa:

wm

o 4
abricator
ure

a. Wire rope froms manufacturers qualified to OPL-B3420 and certified Lo this
specification shall be used. The wire rope shall have the rope manufacturer's

color-coding.

b. The 1aggg;1nn shall have identifyving markings of asasigned colored tracer
filament laid between the Jjacket and the wire rope. The colored tracers shall
be those assigned by the preparing activity to the extruder. The identifying

marking shall not cause any external deformation in the Jacket.

I’
y

- on ol [ o

3.6 Horkmanship and finish. All details of workmanship and finish shall
accordance with the beat practice for high quality aircraft wire rope

consistent with the requirements of this specification. The finished cable
shall be uniform in construction and securely laid, free from kinks, loose
wires, loose atrands, or other defects (see 4.5.2).

3.6.1 Physscal appearance, type II. The nylon jacket shall be unjiform in

0.D. Bend in wall thickness as specified in table II and shall be uniform In
appearance. The nylon jacke! shall be translucent and shall be howmogeneous and
uniform in conaistency. A specimen shall be checked under 10 x magnification
to determine if there ls any forelign material In the nylon. Perlodic foreign
particles shall be allowed, provided they do not exceed 20 percen: of the
nominal nylon thickness in diameter and do not exceed the concentration of two
in any lineal foot of jacketed wire rope. The jacketed wire rope shall have no

eracks or seams, or extrusion die marks on the surface which affect wire rope
performance. Any deleterious effects, such as ¢racking or separating from lhe
wire rope shall be cause for rejection.

[
o

o
[
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3.6.1.1 Concentricity. The differences in wall thickness as determined in
4,5.2.1 shall not exceed 20 percent,

L. QUALITY ASSURANCE PROVISIONS

B, Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performance of all
inapection requirements as specified hereln. Except as otherwise specified in
the contract or order, the contractor may use his own or any other suitable
facilities for the performance of the lnspection requirements specified herein,

‘unleas disapproved by the government. Due to the critical nature of this

product and the urgent and ongoing requirement for quallty control, it 1s
required that test facilities be located within the continental United States
or Canada for ready accessibility to government personnel. The government
reserves the right to perfora any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.2 Classification of inspection. The inapection and testing of the wire rope
shall be clasaified as followa:

a. Qualification inspection (see 4.3)
b. Quality conformance inapection (aee 4.4)
4.3 Qualificatjon inspection

4.3.Y Qualification ipspection samples. When conducting qualification tests
specified herein, one sample lot for each size and construction of wire rope
listed in tables I and II shall be taken after any discard has been removed
from the head or starting end of the firat manufacturing reel for each lot of
wire rope.

4.3.1.1 Lot. A qualification inspection lot shall consist of .50 feet of'uire
rope of the same construction and diameter produced continuously by one machine
or by one 3series of progressive processing machines.

4.3.2 Qualification testing. Qualification teats shall be performed for
each size and construction uwire rope as specified in table V.

4.3.3 Qualification for tvpe II. Qualification for type Il wire rope will be
finalized after the following:

a. Receipt from the nylon manufacturer of a teat report that includes, as a
minigum, the results of the teats specified in 4.6.

b. Successful completion of the remaining qualificatjiona testa for type II
wire rope. ’

b.3.3.1 i ification. If two or more type II wire rope
sizes are submitted for qualification, and the nylon coatiing i3 of the sane
type and grade, copies of the original tes:t certification on the oarticular
type and grade of nylon will satisfy the requiremen: as apecified in 4.3.3, andg
4.4.5,

.h

o
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L. 3.4 Qualiricariom tecs report. The manufacturer shall furnish a certified

test report showing the wire rope satlisfactorily conforms %o this
specification.

U,3.5 Retention of oqualificasion. To retain qualification, the manufacturer

shall forward certification at Z-year intervals to the qualifving activity
stating that the company 5till has the capabilities and facilities necessary to
produce the item and that the product ha® no: been changed in any way. The
qualifying activity shall establish the initial reporting dae.

.4 oQuality conformance inspeckion. Quality conformance 1nspection shall

conalst of individual tests and sampling testis.
.47 JIpdividual tests. Each size wire rope of each construction furnished
under each government order or contract shall be subject to the fopllowing testis
as described under 4.5 (see table V).

Ductility of steel (U.5,1.1)

Adherence of coating (4.5.1.2)

Examination of product (4.5.2)

Concentricity tests for type 11 wire rope (4.5.2.1)

<nformance test to preforming of cable (4.5.2.2)

éolor-coding {dentification (4.5.11)
k.4.2 Sampling olap

§.4.2.1 Sample. When conducting the sampling tests specified herein, one
sample not leas than 50 feet in length for each size and construction listed in
tables I and II shall be taken after any discard has been removed from the head
or starting end of the first manufacturing reel for each lot of wire rooe.

#.,4,2,2 Lot. A lot shall consist of not more than 20,000 feet of wire rope of
the same constructlion and diameter produced continuously by one machine or by
one series of progressive proceasing machines.

§.4.2.3 BSpecimen. A specimen 1s a wire rope cut from

perxorﬁafme of a LE3TLITE mer.nou. I\J.L Jpecimens shall be
furnished under that specifie order.

® 4.4.3 Sampliog tests. The quality conformance sampling tests shall be
performed 1n accordance with the following paragraphs:

Breaking streangth (4.5.3)
Endurance testing ror type I (4.5.4.1)
Endurance testing for type II (4.5.5.2)
Stretch test for type I (4.5.6)
Test load for type I (8.5.7, 8.5.7.1)

9
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L.4.3 Rejection and retest. The failure of any specimen shall be cause for
rejection of the lot. 1In the event of failure of one or more representative
specimens, retest of additional random apecimens from the same lot will be
permitted. These retests shall be made at the manufacturer's expense and in
the presence of a government inspectior. Reteated specimens that meet all the
requirements of this specificatlon will be acceptable. If one of the retested
specimena fails, the lot shall be rejected with no further retesting permitted,
except as qualified in 4.5.3 for failure due to an unsatisfactory end
termination.

4.4.% Certification. For each government order or contract, the wire rcpe
manufacturer shall certify that the product satiafactorily passed the quality
conformance inspections (see 4.4.1, U, U.3) of this specification. The
certification szhall include, as a3 minimum, actual results of the tests
apecified herein (see 6.2.2).

4.4.5 Nylop certification. For each government order or contract a
certification from the nylon manufacturer shall verify that the nylion meeis
the requirements of this specification (3.2.3.3 and 3.2.3.3.%). (See 6.2.2)

.5 Jent methoda

£ 1 L
MauaJd.! -~

4.5.11 Lilis * . The wire shall be wrapped in a way which dees not
cause indenting. The wire shall be wrapped around a cylindrical mandrel for
two complete turna in a close helix at a rate not exceeding fifteen turns per
minute. The cylindrical mandrel diameter shall be equal to the nominal wire
diameter being teated for compoaition B, and two times the nominal diameter
being tested for composition A.

.5.1.2 Adherence of coatipg. The tin or zinc coated wire shall be capable of
being wrapped at a rate not to exceed fifteen turns per minute in close helix
of at least twe turns around a cylindrical mandrel equal to two Simes the
nominal diameter of the wire under tests without cracking or flaking the “in or
zine coating to such an extent that any tin or zinec can be removed by rubbing
with the bare finger.

NOTE: Loosening or detachwment during the adhesion test of superficial, small
particles of tin or zinc formed by mechanical polishing of the surface of the
coated wire shall not be considered cause for rejection.

4.5.2 Exam:ipation of produci. All wire rope shall be examined for workmanshio
and finish to determine compliance with 3.6. For this purpose, the wire rupe
shall travel no faster than 100 fee’ per minute, and shall be stopped for
closer inspection when necessary. This inspection shall take place at the <ime
the wire rope is wound on shipping reels. Any discard from the head or
starting end of the manufacturing reel sha.l be removed prior to winding of :the
shipping reels. Protruding wirea are considered a defec> and not more than cne
broken wire will be accepted in 000 feet of wire rope.

e

'Y,

C )
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Y h5.2.1 agensrisiex vests {or svpe IZ wire rece.  All type 11 wire rope

shall be examined {or concentricity as sgpecifiec Iin 3.6.1.1. The wail
thickness shall be measurec 130° apart in *wo 29 planes. The percent
variation in wall thickness shall be calculated as follows:

A e« Difvpr ween *he twp =~ cyrement A D .
Percent variation = x 100 < 2¢%

Smailer of the two measurements

5‘“\\\
4
¢l pler
B
'y
T
Thils calculation shall be repeated for dimensions A and B.

Bs5.2.2 . : 33 . To tes: wire rope for
conformity to values shown in table I for increase in diameter, Wwire rope shail
be cut with a cutter having conziricting Jaws. A plaln shear with siraight
blades distorts the product and may void the test. After cutting, the wire

rope shall be measured by passing the wire rope through a hole drilled. to a

diameter increased as shown in table I under "Allowable increase 1p
diameter at cut end" or by using a shadowgraph with suitable magnification.

4.5.3 Breaxing strepsth type I composition A and B. A specimen for each size

and construction of wire rope shall be selected from the sample {rom each lot.
The specimen shall be no less than 24 inches in length, and where necessary,
swaged terminals conforoing to MIL-T-78% (do not use ball end fittings) and
accompanying hardware may used to facilitate installation of the specimen in
the jaws of the testing machine. The length of wire rope sample under load
shall be no less than 10 inches. The breaking strength shall be determined by -
use of a tensile testlng machine Iin accordance with applicable requirements of .-
ASTM E B, The breaking strength shall confora to the requirement of table I.
In case of rfallure due to an unsatisfactory end termination, the test may be
disregarded and a new test conducted.

4.5.4 Endurance testing for type I. The test set-up for the endurance tests,

for all type I wire rope shall conform to figure 1. The total travel of the
wire rope in one direction shall be 13-1/2 inches. The test sheaves shall be

made of steel and shall conform to the digensions of figure 2 and table VI,

The application of lubricant to the endurance test sample, in addition to the
lubricant applied during the manufacture of wire rope, shall ‘not be permitied
either belore or during the endurance tes<.

1
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4.5.4.7 Enpdyrance testing at -540C (-650F) for tvpe I compoaition A wire rope. .'
An endurance test at -540C.(-65°F) shall be conducted for each type I, ’
composition A wire rope diameter and construction as specified in 4.5.4. The

number of reversals and tension loads shall be as Indicated in table 111. ——
After the endurance test at -5U9C (-65CF), a test specimen that is that portion

of the wire rope that passes over the teat sheave during the endurance test

shall be subjected to a breaking strength determination as specified in 4.5.3,

except the breaking atrength shall be equal to or greater than that specified

in table III.

4.5.4.2 Endyrance test at room temperature for type 1, composition A and B
wire rope. An endurance test at room temperature shall be conducted for each
type I composition A and B wire rope dlameter and construction as specified in
4.5.4, The number of reversals and tension loads shall be as indicated in
table III. After the endurance teat at room temperature, a test specimen that
is that portion of the wire rope that paases over the test sheave during the
endurance test shall be subjected to a breaklng atrength determination as
specified in 4.5.3, except the breaking strength shall be equal to or greater
than that specified in table III,

4.5.5 Endurance teating for type II. The test set-up for the endurance

tests for qualification of type I1 nylon Jacketed wire rope shall conform to
figure 1. Sheave sizes shall be as specified in table VII and figure 2 which
conforn to the 0.D. size of the nylon coating, and test loads which conform to
the wire rope aize, . There shall be no cracking or deterioration of the nylen
coating after completion of the teats.

A
4.5.5.1 .540C (650 . i |ll!3)

rope. An endurance test at -549C {-659F) shall be conducted for each type 1I
composition A and B wire rope diameter and construction as specified in 4.5.5,
The number of reversals and tension loads shall be as indicated in table IV,
After the endurance test at -549C (-650F), a test specimen that is thal portion
of the nylon jacketed wire rope that passes over the test sheave during the
endurance test shall be subjected to a breaking strength determination as
specified in 4.5.3, except the breaking strength shall be equal to or greater
than that specified in table IV '

G -7 8

h.5.5.2 Endurance test a: room temperature for type II composition A and B
wire rope. An endurance teat at room temperature shall be conducted for each
type II composition A and B wire rope diameter and construction as apecified in
h.5.5. The number of reversals and tension loads shall be as indicated in
table IV. After the endurance teat at room temperature a “est specimen that is
that portion ¢f the nylon jacketed wire rope that passes over the tesl sneave
during the endurance test shall be subjected to a breaking strength
determination a3 specified in 4.5.3, except the breaking strength shall be
equal to or greater than that specified in table IV.

4.5.6 Stretch test for tvpe I, composition A and 5. For each size and

construction of wire rope, one specimen from each sample of wire rope seiectad

as gspecified in 4.4.2.3 shall be tested to deterzine the percent siretgch. The

total length of the wire rope specimen to be “eated shall not be less than zt

inches. Where necessary, swaged terminala and accovmpanying hardware mnay e

used to facilitate installation of the specimen in the jaws of the tes: .)l
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machine. The amount of siretch shall be determined on a tension testing
macrine in accordance with ASTM E 8. The specimen shall be loaded to one
parcent minimum breaking strength shown in table 1 to straighten the wire rope.
While the specimen in under tension, a gauge length not less than 10 inches
shall be marked on the wire rope between the end fitting of the testing
apecimen. The specimen shall then be loaded to 60 percent of minimum breaking
strength and measured for elongation under load. From this data, the percent

s:retch cah be calculated using the formula below:

Percent stretch = Elongation under load 100 < 1.5%
Original length =

4.5.7 Iest load for tvpe 1. composition A and P. For each size and

construction of wire rope, the following test shall be made using the same wire
rope specimen used in the stretch test, or similarly prepared specimen. Load
the specimen to one percent of breaking strength then increases the loading to
80 percent of the minimum required breaking strength of the wire rope specjfied
in table 1. The load shall be applied for five seconds. At the end of the
test, the wire rope ritting shall be removed and the entire wire rope shal} be
coupletely unwound and every wire inspected. A suitable electronic device

4 4
capable of detecting the breaking of individual wires during testing may be

used instead of unwinding the wire rope. The failure of any wire shall be
cause for rejection (see 4.5.7.1 and 6.3.13),

4.5.7.1 Use of electronic device for first wire break test. The load shall be
increased to BO percent on the tesat specimen (see 6.3.13). If no ping is
heard, the specimen has passed the test. If one or more pings are heard, the
wire rope specimen shall be unraveled and the broken wires shall confirrt
fallure of the specimen. If no broken wires are found, the specimen has passed
the teat.

4.5.8 Erotective coating
4.5.8.1 Ilig or 2ing coating, compoaition A

4.5.8.1.% Preparation of apecimens. For qualification, three specimens not
less than 12 inches long shall be cut from the wire rope before the wire rope
is fabricated. These specimens shall be cut from each size of wire to be used
in making each lot of wire rope Optionally, three 12 inch samples of the wire

4.5.8.1.2 Iin-gcoated wire. The weight of coating on samples of tin-coated
wire shall be determined in accordance with ASTM B 2u6.

4.5.8.1.3 Zinc-coated wire. The welght of coating on samples of.zinc-coated
wire shall be determined in accordance with ASTM A 90.

jacketed wire rope for Qualification testing shall be subjected to -54°C
(-659F) for a period 24 hours in a straight position. After this time and
while sti1]1 at the specified temperature, the sample shall be evenly and
uniformly bent over a test sheave with the same dimensions as the endurance
sheave for the particular slze wire rope. Sending shall be accomplished in 2
period of not less than eight seconds and not more than 12 seconds, and the

13
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wire rope shall be bent at least 180° in the groove of the sheave. After
flexing, straighten the wire rope out and allow to warm to rooo temperature in
four to six hours, then examine the flexed area under a magnification of 20 x
power. There shall be no evidence of cracks or separation of the nylon
Jacketing from the wire rope.

4.5.10 [Eesistance to fluids on type II, composition A and B. For
qualification testing, totally immerse a separate 3-inch unsealed length of
nylon-jacketed wire rope in each of the fluids listed below for four hours.
Remove, wipe dry, and record appearance of each one of the specimens.
Deleterious effects such as softening, cracking, or separation shall be cause
for gejection. A separate teat specimen shall be used for each fluid test.

a. MIL-G-5572 Aviation gasoline

b. MIL-H-5605 Hydraulice fluld

¢. MIL-P-5624 Jet fuel JP-5

d. MIL-L-7808 Lubrication oil

e. MIL-a-8243 Anti-icing fluid

f. MIL-H-19457 i Hydraulie fluid (Skydrol 500A, or equivalent)

g. MIL-C-2576% Cleaning compound

h. MIL-H-83282 Hydraulie fluid -

h.5.11 - 150 & ion. Each wire rope shall be inspected for

proper identification as apecified In 3.5.2.

4.6 Nylopn testing for type 1I. The nylon manufacturer shall perform all the

teats specified herein tu determine compliance with the requirements of 3.2.3.3
herein. The test specimen shall be molded into a shape needed tu perform the
tests, The jacket extrusion lot number shall be identified in the molding test
reporst.

b.6.1 ile st . Lign. Specimens shall be molded in%o
type 4 test bar and test shall be conducted in accordance with ASTM D h38.

4.6.2 Specific gravity. Specimens shall be molled and test shalli be funducled
in accordance with ASTM D 792.

4.6.3 Mater apsorption. Specimens shall be molded and test shall be conducted
in accordance with ASTM D S70Q. '

3.6.4 fee . Specivens shall be molied and %est shall be conluzted In
accordance with ASTM D 746.

4,6.5 Suiffpess. Specimens shall be molded and test =hall be coniucted In
accordance with ASTM D 747. .

3.6.6 Heal geflection. Specimens shall be molded and test shall be conaucted

in accordance with ASTM D 348,

4
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§.6.7 Meliing range. Spec:imens shall be molded and tes: shall be concucted in
accordance with ASTM D 786.

> o

4.6.8 Eurn resistance. Specimens shall be moided and lest shall be conducied
in meccordance with ASTM D 635.

k.7 Preparation for deliverv. The preservation, packaging, packing and
marking shall be examined for conformance to section 5.

5. PACKAGING
.1 Preservetiopn and packagine. Preservation and packaging shall be level A

r C as specified {gee 6.2),

Qw

5.1, Level A. Wire rope of one type, size, and composition shall be wound on
reels constructed to the dizensions specified in table VIII, as applicable.
Reels shall be fabricated in a manner similar to those shown on figure 3.
Before starting to wind the wire rope on the reel, barrier material conforming
to type 1, grade A, class 1 or 2 of MIL-B-32% shall be applied to the cdrun of
the reel and the inside of its heads against which the rope will rest. Arller
the rope is wound on the reel and secured, a layer of the above-referenced
barrier material shall be applied over the wire rope the full width of Lhe drum
and overlap itself not less than 8 inches. The barrier materlal shall be
secured by the use of straps and wooden buffer strips as shown on figure 3D.
When the dir-znce between heads i3 no more than 7 inches, one stirap may be
used: when z3re than 7 inches, two straps shall be used. Metallic strapping
shall confern to QQ-S-781. Non-metallic strapping shall conform to PPP-3-760.
Wire rope reels weighing in excess of 100 pounds shall be packaged as noled
above. At the contractor's option, wire rope reels weighing 100 pounds or less
may be packaged by winding on metal or fiberboard reels and covered wiih a
layer of barrier paper secured by tape and packed in accordance with the
______ a—y ..._4 -.I.—- 4o uremamd o _— * -~

instructions in j.c 1. If no further PaAcCKilig 13 usScu, n.umple».c val*r.er
material protection shall be applied.

NOTE: For type II (jacketed) wire rope, the inner barrier paper may be omitled
from all packages described above.

5.1.2 Leyel C. Each wire rope wound on a reel as specified in table VIII
shall be preserved and packaged to afford adequate protection against
corrosion, deteriorijation, and physical damage during shipment from supply
source to tne first receiving activity. This level may conform to the
supplier's commercial practice when 1t meets the requirements of this level.

5.2 Packinzg. Packing shall be level A, B, or C as specified,.

Foie s T FH-5 -V Y Wl e & in accordance i;h- 5:1 3!’!311

d
be lagged with a layer of lumber in such manner that %he barrier material is
not exposed to forces which may cause mechanical damage as shown on figure 3C.
At the contractor‘s option, reels weighing 150 pounds or less and having A
distance between head of 7 inches or less may be covered with flexible plywouog
laggins as shown on figure 3A. All lagging, except wire bound wood lagging,
shall be secured by two metallic straps conforming %o QQ-S-781'. Wire rope
reels weighing 100 pounds or_ less, packazed on metal or flberboard reels 14
accordance with 5.%.1, shall be packed in a sealed or taped waterproof
{plastic) bag and a suitable box or carton as shown on Figure 3B.

E 2 1 lavel 2 Wira ro
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5.2.2 Leyel B. Level B packing shall be the same as that specified in 5.2.1.

- 5.2.3 Level C. Packages that require overpacking for acceptance by the
carrier shall be placed in exterior shipping containers in a manner that will o
insure safe transportation at the lower rate to the point of delivery.

Containers shall comply with Uniform Freight Classification Rules or

regulations of other carriers as applicable to the mode of transportation.

5.3 Markiog for shipgent

S.3.1 Marking of reels and shipping contalners. Each shipping reel and
shipping container shall be marked in accordance with the requirements of
MIL-STD=-129. The following information shall be included.

a. Stock No. or identification as apecified in the contract 1/

b. Size (include diameter of wire rope, outsaide diameter of nylon jacket for
type 11 and rope construction)

¢. Name of wire rope manufacturer

d. Name of contractor

e. Contract order number

f. Type of wire rope, composition, and specification number (i.e. MIL-W-831420)

g. Date of manufacture {(month/year)

h. For reels with 2 lengths of wire rope, record distance from cutside end to
separation point and total lengih of wire rope on the reel.

6. NOTES

6.1 Jlntended use. The wire rope covered by this specification is intended

for use in alrcraft control systems applications where nigh resistance Is
needed against corrosion, abrasion, and fatigue wear. For other wire rope
applications, see appropriate specification. Periodlie lubrication of wire rope
is necesasary throughout its service life.

1/ The contractor shall enter the NSN (Naiional Stock Number) speciflies n ine
contract or as furnished by the procuring activity. Scace snall be lef| for
the NSN when nuil available.
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6.2 Q:ngitns_na;a

6.2.1 Acguisition requirements. Acguisition documents should specify the
following:

a. Title, number, and date of this Specification

b. Type, compusition, size, construction, and length of wire rope per reel
to be furnished. For type II, also specify jacket outside diameter.

¢. Type of protective coating for composition A.

d. Selectiorn of applicable levels of packaging and packing required, (see
section 5). .

6.2.2 Data reoguirements. The acquisition documents for wire rope conforming
to this specification shall incorporate a DD Forp 1423, Contract Dala
Requirements List (CDRL} listing the data requirements jdentified below,
developed as specififed by the Data Item Description (DD Form 1664), and
deliveres in accordance with the approved CDRL incorporated into the contract.
When the provisions of DAR 7-104.9(n)(2) are invoked and the DD Form 1423 is
not used, the data specified below shall be delivered by the contractor in
accordance with the contract or purchase order requirements. Deliverable data
required by this specification is clted in the following paragraphs:

Paragraph B Data Applicable
~Ho. Bequiremenis —DIb Fo.
k.5.2, 4.5.2.1, 4.5.2.2 Acceptance test reports DI-T-~3721A
§,5.3, 4,5.4.2, 4.5.5.2

4.5.6, 4.5.1.1

4.5.1.2, 4.5.7, 4.5.7.1, and

R.5.1

B.4.4, 4.4.5 Certificate of compliance pI-E~2121

(Coples of DIDs required by contractors in connection with specific acquisition
functions should be obtained from the Naval Publications and Forms Center or-as-

directed by the contracting officer,)
6.3 Definitions
6.3.1 Hire. Each individual cylindrical elemen: is designated as a wire,

6.3.2 Strand. Each group of wires helically twisted is designated as a
strand,

6.3.3 Kire rope. 4 group of strands helically twisted or laid about a central
core 18 designated as a wire rope. The strands and/or the core act as a unit.

17
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6.3.% Preformed. Wire rope consisting of wires and stranda shaped, during
fabrication of the wire rope, to conform to the forz or curvature which they
take in the finished wire rope.

6.3.5 Dilageter. The diameter of wire rope is the diameter of the
circumscribing ¢lrcle, or the distance across opposite atrands.

6.3.6 jLay {or twis%). The helical form taken by the wires in the atrand and
by the strand in the wire rope is characterized as the lay (or twist) of the
atrands or wire rope, respectively, In a right-hand lay, the wires of strands
are the same direction as the thread on a right-hand acrew, and for a left-hand
lay, the strands or wires lay in an opposite direction.

6.3.7 BRegylar lay. Wire rope in which the direction of the lay of the wires in
the strand 13 1n an opposite direction to the lay of the strand in the wire
rope.

6.3.8 Lepgth of lav {(or pitch). The distance parallel to the axis of the

atrand or cable, in which a wire or strand makes one complete turn about the
axis, 1s designated as the length of lay (or pitch) of the .strand or wire rope.

6.3.9 Lenter wire. The center of all strands is an individual wire and is
designated as a center wire.

6.3.10 Strand core. A strand core conaists of a single straight strand made
of wires similar to the other atrands comprising the cable in arrangement and
and e R
Wil T °

mrrmham AP
LG AL i

6.3.11 Master reel. The master reel is the large manufacturling reel that is
used to hold the wire rope as it is continuously manufactured. The shipping
reels are cut from the master reel as needed,

6.3.12 Jacketing. Jacketing is the sheet or shielding coating around the wire
rope and 1s extruded over the wire rope to completely enclose the wire rope
with a protective coating.
6.3.13 pPing. Ping is an audible sound given off as a result of an individual
wire breaking 1n the wire rope. The sound ls amplified and fed into a speaker
System to a level distinctly detectable by the human ear.

6.3.14 THiat-off. Twist-off is a twisting severance of the strand or wire due .

to a malfunctioning of the stranding equipmen:.

e
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Clamp wire roje Tes1 sheave
to the drum {see Figure 7}

/— Wire rope

N ——
po—— 13.0 in = _\

e ’ ” 1 \
\. — Drum 16 in. (min) ) y \\
dia. oscillating ”"W
rate 170 reversals *1
per min. and equipped .
with o counter l?;?nﬁn Idler sheave
" 11-1/2 in.
diameter
minimun
L
For load,

see Tables 1II & IV

~— NOTE: The dimensions of the test sheaves are test parameters only and are by

(.{ no means intended as design criteria.
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)

For dimensions,
T ! T T
E; = Groove radius grind see Table VI & VII
—] G to smooth finish

) ————

AI

h

7

See Viev "a" U N .
\ * ui; Fe = 17106 I G ‘_H
~ in
Oy 100

e m———

)

® NOTE: These dimensions are only referercc numbers; these may be varied by
the manufacturers.

Material: Tool steel.
Heat Treat: FKarden to Rockwell C60 minimum.

NOTE: "mA™ support sheaves on suitable ball or reoller tearing or sharft
extensions supported on s=uitable ball or roller bearirgs.

The dimensions of the test sheaves are tes:t

parameters only and are by no means intenced
as design criteria.

Figure 2. ;i ara L. - ‘ |
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E————
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Plywaoc,
Lag

(. Section
a——

A. Recl enclosed with Tlexidle
plyvood lagring.
NOTE: The plyvood larnire

edge of the reel.

—— .
. Reel enclosed with outzide " D.
virebound Joud lauerinrm.

Unursled vaterpree’
bag

Tupe

Paper

Section

Rce) vrarped with paper & tape for
insertion in wvaterproof bap and in box

‘

1

Retsiner bands

- —Reel
n /

Paper Ul Canle

Pﬁp-:.
loj strips

Retdiner bands -

fre) wrntped with paper secured vith spaced
Jareing shrips Weld vith retainer bards,

« FIGURE 3. Jlluctratjonc of acceptable packoming metliods.

-9
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6.4 Qualification. With reapect to products requiring qualificaticn, awards
will be made only for products which are at the time set for opening of bids,
qualified for inclusion in the applicable Qualified Product List whether or not
such products have actually been so listed by that date. The gttention of
contractors is called to thia requirsment, and manufacturers are urged to
arrange to have products that they propose to offer to the Federal Government

* tested for qualification in order that they may be eligible to be awarded

|
|
contracts or orders for the products covered by thls aspecification. The
activity responsible for the Qualified Products List 1s the Aeronautical
Systems Division, Attn: ENESS, Wright-Patterson Air Force Ease, Ohio 45433,
and information pertaining to qualification of products may be obtained froo
that activity. |
|
|
|

Custodians: Preparing activity:
Army - AV Air Force - 11
Navy = AS
Alr Force = 11 Project No, 8010-0125

Review activities:
Alr Forece - 99
DLA = 1S

[ e
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STANDARDIZATION DOCUMENT IMPROVEMENT PRO

{See Instructions - thru Side j

—

1. DOCUMENT NJMBER

Z DOCUMENT TITLE

Ja NAME OF SUBMITTING ORGANIZATION

4 TYPE OF OAGANIZATION (Merk oag)

VENDOR

[ e

D MANUFACTURER

D OTHER (pecity):

| @)

*-]f

5. PROGLEM ARKAS
a Poragraph Numper and Werding:

& Recommended Wording:

Ta NAME OF SUBMITTER (Lat, Five M) —

Optiong

. WORK TELEPHONE NUMBEN (faginds 4rea

Cauls ) = Outionsl

DD o 1498

i ——— s——
. MAILING ADODRESS (Jowel City. Siate, ZIF Couls) - Options
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