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MILITARY SPECIFICATION

h’IRE ROPE, FLEXII?LE, FOR AIRCRAFT CONTROL

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

1. SCOPE

1.1 &QJ)&. This specification covers the requirements ror carbon steel and
cvrrosion-resis tant steel wire rope used in aircraft rlight cqntrols. The wire
rope , type I shall be ca~a.ble of operation within a -5U°C to +121°C (-65°F LO
+2500F ) tenpera Lure range in wind, dust, fuel and oil soills, in wash-down and
other environmental stresses and aircnart experience. Type 11 wire rope shall
be capable or operation within a -54°C to +94°C (-65°F to +200°F) temperature
range in wind, dust, fuel and oil sp~lls, in wash-down and other environmental
stresse~ and aircraft experiences.

1.2 The wire rope covered in this soecif:ca:ion snail be of
Che following types:

.
Type I ~ Non jacketed w:re rope
Type II - Jacketed wire rope

Composit: on A - Carbon steel , tln or zinc ,or tin and zinc coated”
Composition B - C0rro9i0n resistant steel

2. APPLICABLE DOCUPfiNTS

2,1. ? ~. and ?~. Unless otherwise specified, the f’ollow:ng
$pecirications and standards or the issue listed :n that issue Or the
Departmen: of Oefense Index or Specifications and SLandar<s (DoDISS) , and
Supplement thereto, in erfeCt on the date the qualifying ac:ivity authorizes
the conduct of the qualification tests, rorm a part or Lhjs spec:fica:ion to
the extent speciried herein.

2.1.2 ~. In the event or a conrl~ct between the text
of this Specification and the references cited herein, the text of th:s
specification shall take precedence.

- Ibeaddressedto: ,. ~ ,CNi4SJ33byusn%l

Beneficial comments (recommendations, additions, deletions) and any
pertlnen: da:a which may be of use in improving this document should

ASD/ENESS Ur’ ghL-Pat+erson AFE
the Self -addressed Standardization Document Improvement PrOpOSa I
(DO Form 1426) appearing a: the end of this document or by le::er.

FSC 40 lIY
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SPECIFICATIONS

FEDERAL

CQ-S-78 1
PPP-S-760

HILITARY

t41L-B-121
tuL-T-7a 1
UIL-G-5572
MIL-H-5606

UIL-P-5624
HIL-L-’I8O8
UIL-A-8243
HXL-H-19U57
?41L-C:25769
141L-H-83282

STANDARDS

MILITARY

HIL-STD- 129

strapping ,
Strapping,

SLeel , and Seals
Nonme:all:c, (and Connector~)

8arri er Material, Greageproofed, Waterproofed, Flexible
Terminal, Wire RoDe, Suaging
Gaeioline, Aviation, Grades 80/87, 100I 130, 11511U5
Hydraulic Fluid, Petroleum Base, Aircraft, t4issile, and
Ordnance
Turbine Fuel, Aviation, Grades JP-U and JP-5
Lubricating Oil, Aircrart Turb:ne Engine, Synthetic Base
Anti-icing and Oeicing - Defrosting Fluid
Hydraulic Fluid, Fire Resistant
Cleaning COmpQUnd, Aircraft Surface, Alkaline Waterbase
Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base,
Aircraft

Marking for Shipment and StQraze

(Copies of specifications, standards, drawings, and publications required by @
the contractor in connection with soecific acquisition functiuns should be
obtained from the procuring activity or as directed by the contrac::ng
officer. )

2.2 The following documents form a part of thig
specification to the exten: 3pec:fied herein. The issues of the documents
which are indicated as DoD adopted shall be the issues listed in the current
000ISS and the supplement thereto, if applicable.

I
ASTM A 90

ASiF4 B 2b6

ASTM D 570
ASTM D 635

ASTM D 638
ASTM D 648

Weight of Coating on Zinc Coa:ei (Galvanized) Iron or S:e+l
Articles, !4e:hud of Tea: for
Tinned Hard-Drawn and 14ed:>:a-iia?d-Or?*ned Copper ‘A:Ie :’CC
Electrical ?urposes, Spec:fica:ion for
Water Absor?t:un of Pla9:ics, 7.?s: for
Ra:e of Burning and/ur Ex:en: and Time of Burning u;, Sal:
Supporting Plastic, In a tior!zontal Pos::ion, Tes: P!e:m:t :-:r
Tensile Proger:ies of ?11s:::s, Tes: Ne:nod :or
Deflection Tembera:ures or Flss:ics IJnder Flexural Lcz.~, ?+s:
Xe:i@d for
Br:::lenes$ Temperature df ?las:ics mt Eilswners b:,1TF%2: .
Test 14e:hoC for
St: f’fness of ?las:icg by :4e~ns of a Can::lever ‘?ean. T?:: ‘e:.?,!; ,
for
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o
ASTH D 789 Nylon Inje::ion Nold:n& and Ex:rus:on Ka:erials, Speci:ica::on

for
i /!S7!4D 792 Spec:fic Gravity and Dens:ty or Plastics by Displacenen:, Test
.- Ple:hods for

/&TM E 8 Tension Tes:ing of Me:allic Materials, Methods of

(Applica::on for copies should be addressed to She American Society for Tes::n5
and Pla:erials, 19)6 Race S:reet, Ph:ladephia, Pennsylvania, PA 19103. )

L!oifoI= Fre.~,.

Uniform Freight Classification Rules

(Application for copies should be addressed to the Un:forc Classifica::on
Committee, Room 1106, .222 South Riverside Plaza, Chicago, Illinois 60606. )

3. REOUIREt’!ZNTS

3.1 ~. Wire rope furnished under this 3peciflca:lon shall be
products that are qualified for listing on the applicable qual:f:ed produc:s
list at the time set for opening or bids (see 4.3 and 6.u). Products must be
qualified by a test facillty located in the continental United S:a:es or Canada
(see 4.1).

3.1.1 ~ for tvne xl. Tne wire rope that is to be cuvered with nylon
jacketing shall first be qualified as type I, composition A or B wire rope in

3‘* accordance with this specification.

3.2 MaJ.@&s and Dro.~. +4

3.2.1 SmJ for ~ .*J. 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 requlremenL9 of this specification.

3.2.2 til fOr ~ *,, . Corrosion resistant steel shall be used for
composition B, types I and 11 , 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

Sili COn 1.00 ❑ax

Phosphorous 0.0U5 max

Sulfur 0.030 max

Chromium 17.0 - 20.0

Yickel 8.0 - 12.0(*-

3
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3.2.3 C0mp09: tion &
uniformly coated by the methods specified

wires shall be thoroughly and
in 3.2.3.1 or 3.2.3.2.

3.2.3.1 Zinc coatinQ for composition A. Zinc cOatlfIg of composition A
wires shall be by the hot-dipped or electroplated process and shall conform
to the following:

)4in Weight of
Zinc Coating

0.005 to 0.010 inch 0.03

Over 0.010 to O.O15 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 Tin coating of composition A wires
shall be by the hot-dipped or electroplated process and shall conform to the
following:

0.005 to 0.010 inch

Over 0.010 to 0.015

Over 0.015 to 0.028

Over 0.0z8 to 0.060

kiln Weight of
Tin Coating
!Mso Ft

0.003

inch 0.005

inch 0.010

inch 0.015

3.2.3.3 ~ for tvne u. The nylon jacketing material
shall meet the requirements of :h:s specification as specified in 3.2. 3.3.1 and
shall be extruded over the rope. Only virgin nylon ❑aterial shall be used in
coating on the type II wire rope.

3.2.3 .3.1 Xvlon ~acketinz phvsical and mechanical prOpercie~. The n?lon
lsed on che wire rope shail be capable of meeting the requirements li$:eci
>elou when tested in accordance with the following test methods:

Ultimate tensile strength 5000 psi min (U.5.1)
Elongation 250 percent ain (u.6.1)
Specific gravity 1.02 to 1.09 (u.6 .2)
S:: ffness 35,oOO psi !nin (4.6.5)
‘dater ansorp:i Jfi 1.5 ~ercenz max (U .5.3)
Brittleness .5U% (-65~F) max (U.5. U)
Hea: de flec::on 110/u50c a: 66/26u psi min (U.6. E)
!4el:in3 range 1600C to 190°C (3200F to 36UaF) (J.5.7)
Burn resistance 4 :nch/ain (s.6.8)
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3.2.4 ~ ‘ . The ~:re rope shall be coa:ed w::h a fric:ion-preven: a:i ve
noncorrosive lubricant. The lubricant shall be applied so tha: each wire :s
coated. The lubr:can: shall have good lubrication properties a: :emoera:ure:

,- from -5U0C (-650F) to +121°C (+250°F) . Lubr~can: leakou: at the higher
temperatures shall be ❑inimal . The lubricant shall also be res:s:an: to
oxidatior.

3.3

3.3.1 ~. The wire used in steel wire rope cable shall be cylindrical,
SMoOth and of uniformly hi5h quality . 1: shall be free from spl:ts, cold
shuts, and other de fec:s.

3.3.1.1 ~. ., Tensile s:rengths of wire and wire sizes, shall ,be
such that wire rope will be capable of meeting the requirements of :his
specification.

3.3.1.2 lrefor~ LUX_HY.
,. .’ The individual wires and strands

composing the wire rope shall be shaped into the exact helical pos:tion they
will have in the finished wire rope , so that If the w:re rope is cut or severeC
there is no tendency for the ❑easured diameter of the wire rope a: the unse:zed
cut ends to increase by more than the amount spec:fied in table I .

3.3.1.3 ~ and io.c.&As.<, All w:re splices or join:s less than .008 inch
may be twis:!.:. but all wire sizes of 0.008 or ❑ore shall be brazed or welded.
Any joints in” individual wires in any layer of a strand shall no: be closer

a

than 20 fee: except as specified in 3.3. 1.3.1 (see U.5.2).

3.3.1 .3.1 ~. When a twist-off occurs during rabricat:on of “the ?-w; re
layer of a 19-wire gtrand (see 3.3.1.3), splices and jointS in individual b’lr’eS.
may be as close as 18 inches.

I

I
i

●

‘3.3.2 ~. The wire rope shall be furnished on reels in 1eqgth9
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 break point on the reel shall be ❑arked
on the reel and package (see 5.3. lh) .

3.3.3 ~. Flexible steel wJre rope shall be 3 by 7,
7 by ‘I,or 7 by 19 construction for the respective diameters, the dimensional
tolerances, and the physical properties as specified in tables I and II .

3.3.3.1 3 x 7 coIMD&M&n.,, Hire rnpe 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 2 right-hand direction.
The length of lay of the 6 outer wires in each etrand shall not ,exceed 70
percent of the lay of the finished wire rope. The length of lay of the
finished wire rope shall be not ❑ore than 7 times nor less than 5 times the
nom.insl wire rope diameter.

5
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3.3.3.2 ?bv7~. Wire rope of this construction shall consist of ●)
6 outer strands of 7 wireg each laid around a core strand of 7 wires. The 6
outer strands shall congist. of a layer of 6 wire9 laid around a center w:re jn
a left-hand direct ion., The core etrand shall consist of a layer of 6 wires
laid around a center” wire in a right-hand direction. The 6 outer strands shall
be laid around the core in a right-hand-direction. The length of lay of the
outside 6 wires in each of. the 6 outside strands and the outside 6 wires of the
core strand shall not exceed 60 percent of the lay of the finished w~re rope.
The length of the lay of the finished wire rope shall be not more than 8 nor
less thsn 6 times the nominal rope diameter.

● 3.3.3.3 1 bv q c~ Wire rope of this Construction shall cons:st of
6 outer strand; of 19 wires eich laid around a core strand Of 19 wires. The 6
outer strands shall each consist of a layer of 6 wires around a cent,er wire in
a“left-hand direction and a layer of 12 wires laid over the ‘7-wire Btrand in a
left-hand direction. The core strand shall consist of a layer of 6 wires laid
around a center wire in a right-hand direction and a layer of 12 wires laid
around the 7-wire strand in the right-hand direction. The 6 outer strands
shall be laid around the core in a right-hand direction. The length of core
strand shall not exceed 60 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 ❑ore thsm 8 times nor less than 6 timeg the nominal
wire rope dlamet.er.

3.4 ~

● 3.4.1

● 3.4.1-1 ~. COMposltl On A or B wire shall not fracture when
-rapped in accordance with 4 .5.1.1 prior, to wire rope fabrication.

1 3.u .1.2 The tin or zinc coa:ing shall not crack or
flake when wrapped in accordance with 4 .5.1.Z prior to wire rope fabrication.

3.b.2 ~. The type I, com~ositiong A and B wire ropes shall
have the minimum breaking strength as ~hown in table 1.

3.U.3
shall
Shovn

3.4.4
shall
shown

3.4.5
shall

~. Each wire rope gize of each cons: ruc:ion
be capable of withstanding the respective tension loads and reversals
in table III.

tvne II .’re rQDa. Each wire rope s:ze of each constrcc:i,~n
be capable of withstanding the respective tension loads and reversals
in table IV.

The stretch in each w:re rope 9iZe of each Cons: ruc:ion
not exceed 1.5 percent when it :s loaded :0 60 percen: of the minimum

5reaking strength as ~hown :n table I .

3.U.6 ~. Each wire rope size of each cons: ruc::on shall’ ca.-r:~ 92
Dercent of its respective minimum break:na s:fieng:h load, as shuwn ::” :ab:z I ,

),e

without any fa:lures of :ne individual wires in the rope.

●)’
3.U.7 ~...,. . .-J. The nylon jacke:ed .~ire ?oce sna:l
iaVe character ist:ce in accordance w::h the req”iremen:s of :ab:e 11.

6
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/ 3.4.8 ~ temu~---; .
. ... ,,. , tvDe u. Each size of each type 11

jacketed rope shall be bent or flexed a: a temDera:ure of -5u°C (-65°F ) wi:hou:
,-

any deleterious effec:9 such as c?ack:ne of the nylon or separation fron Lhe
wire rope.

3.U.9 ~. Type II wire rope shall show no deleterious
effects when immersed in the fluids lis:ed in U .5.10,

3.5 The wire rope shall be identified in
accordance with the follow:ng:

3.5.1 ~. Each manufacturer shall assign a s:gnifican:
identification number on each manufacturing reel or wire rope. When the w!re
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 sequential transfer number.

3.5.2 ?-’la- ‘. Each manufacturer shall
identify every w:re rope made to this specification by the use of color tracer
filaments manufactured into the rope. The specification preparing V.CLIV: :Y
shall assign a combination of two colors to each manufacturer desiring
qualification. The inclusion of color tracing filamen:s does not s:gn:fy that
the wire rope is in full conformance, but only serves to Identify the
manufacturer. Color tracer filaments not mandatory in 3 x 7 construction.

0,.
● 3.5.2.1 ~. Hhen the fabricator for ty~e XI wire

rope is solely the extruder and not the wire rope manufacturer, the fabricator
must ❑eet the qualification requirements of Type II jacketed wire rope and
shall satisfy the following requirements:

a. Wire rope from manufacturers qualifled to OPL-83U20 and certified to this
apecificatfon shall be uged. The wire rope shall have the rope manufacturer’s
color-coding.

b. The jacketing shall have identifying markings of assigned colored tracer
filament laid between the jacket and the wire rope. The colored tracers sha”ll
be those aasigned by the preparing activity to the extruder. The identifying
marking shall not cause any external deformation in the jacket.

3.6 All details of workmanship and finish shall be in
accordance vi th the best practice for high quality aircraft W1 re rope
consistent with the requirements of this specification. The f’in:$hed cab] e
shall be uniform in construction and securely laid, free from kinks, loose
wires, lmose strands, or other defects (see 4.5.2).

3.6.1 ~. The nylon jacket shall be uniform in
O.D. and in wall thickness as specified in table 11 and shall be uniform in
appearance. The nylon jacket shall be translucent and shall be homogeneous and

I unl form in consistency. A specimen shall be checked under 10 x magnif:ca:ion
to determine if there :5 any foreign ❑aterial in the nylon. Per: odi c fareisn
oarticles shall be allowed. Drmvided thev do not exceed 20 Psrcen: Of :he

●
nominal nylon thickness In dlame:er and do not exceed the concentration of twQ

( ‘- “in any lineal foot of jacketed wire rope. The jacketed wire rope shall have no
cracks or seams, or ex:rusion d:e marks on the surface which affect wire rope
performance. Any deleterious effects, such as cracking or separating. from Lhe

I
wire rope ghall be cau$e for rejection.
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3.6. I.I hsmkwLx. The differences in wall thickness as determined in ● ]
4.5 .2.1 shall not exceed 20 percent.

)

u. QUALITY ASSURANCE PROVISIONS .<

4-1 ~. Unless otherwise specified in the contract
or purchase order, the contractor is responsible fOr the performance of all
inspection requirements as specified herein. Except as otherwise apeci fled in
the contract or order, the contractor may use his own or any other suitable
facili ties for the performance of the inspection requirement? specified herein,
unless disapproved by the government. Due to the critical nature of this
product and the urgent and oneoing requirement for flUdity control, it 13
required that test facilities be located within the continental United .States
or Canada for ready accessibi 11ty to government personnel. The Kovernmen:
reserves the right to perform any of the ins~tions set forth in the
Specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.2 ~. The inspection and testing of the wire rope
shall be classified as follows:

a. Qualification inspection (gee 4.3)

b. Quality conformance inspection (see 4.U)

4.3

4.3.1 ~. 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 first manufacturing reel for each lot of
wire rope.

4.3. 1.1 ~. A qualification inspection lot shall consist 0f50 feet of wire
rope of the same construction and diameter produced continuously by one machine
or by one series of progressive processing machines.

4.3.2 ~. OUZdifl Cati OII tests shall be performed for
each size and construction wire rope as specified in table V.

4.3.3 Qualit’icat:on fOr type II wire rope will be
finalized after the following:

a. Receipt from the nylon manufacturer of a test report that includeg, as a
minimum, the results of the tests specified in 4.6.

b. Successful completion of the remaining qualifications LeSts for type 11
wire rope.

U.3.3.1 If zuo or ❑ore type 11 wire rope
sizes are Wbmitted for qualification, and the nylon coa:in4 :9 of :he sane
type and grade , cop:e9 of the orig:nal tes: certif:cazion on the oar:icular
type and grade of nylon will satisfy the requirement: as specified in U.3.3. and - I
U.U.5. ●
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I tiiL-i+-83 U20D

U.3.U ~ te$: rem. The nanufac:urer shall furnish a cer:ified
teS2 PepOrt showing the Wire rope satisfactorily conforms to this
specification.

U.3.5 ~. ,,. To retain qualification, the manufacturer
shall forward certification at 2-year ‘intervals to the qualifying ac:iv: ty
stating that the company s:ill has the capabilities and fac:l:tiea necessary :0
produce the item and that the product has no: been changed in any way. The
qualifying activity shall establish the initial reporting date.

~.~ ~. Ouallty Conformance inspection shall
coneist of individual tests and sampling tests.

4.U. 1 ~. Each size wire rope of each construction furnished
under each Government order or contract shall be subjec: to the followins tes:s
as describe: under 4.5 (see table V) .

k.ti.2

Ductility of steel (4.5. I:t)

Adherence of coating (4.5.1.2)

Examination of product (4.5.2)

Concentricity tests for type S1 w:re rope (U .5.2. ~)

-n formance test to preforming of cable (4 .5.2.2),.

Color-coding identification (4.5.1 1)

U.U.2. I -. When conducting the sampling tests specified here:n, one
sample not less than 50 feet in length for each size and construction listeal in
tablea I and II shall be taken after any discard has been removed from the head
or etarting end of the Ilrst manufacturing reel for each lot of wire roDe.

Q.4.2.2 LQL. A lot shall Consist of not ❑ore than 20,000 feet of wire rope of
the same construction and diameter produced Continuously by one ❑achine or by
one series of progressive processing machines.

4.h.2.3 ~. A specimen is a wire rope cut from a sample for the
performance of a testing method. All specimsns shall be taken from the lot
furnished under that specific order.

“ 4.4.3 ~. The auallty conformance sampling tests shall be
performed in accordance W1 th the following paragraphs!

I Breaking strength (4.5 .3)

Endurance testing for type I (4.5 .U. 1 )

Endurance testing for type II (4.5. 5.2)

Stretch test for type I (u.5.6)

Test load for type I (Q.5.7, U.5.7 .1)

9
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b.4.3 ~. The failure of any specimen shall be cau9e for
rejection of the lot. In the event of failure of one or more representative ●)’

speciman9, retest of additional random specimens from the same lot will be )
permitted. These retests shall be made at the manufacturertg expense and in
the presence of a government ln~pector.

.-
Retested specimens that meet all the

requirements of this specification will be acceptable. If one of the retested
specimens fails, the lot shall be rejected with no further retesting permitted,
except as qualified in Q .5.3 for failure due to an unsatisfactory end
termination.

~.4.8 ~. For each government order or contract, the wire rope
manufacturer shall certify that the product satlSfacCOrlly passed the quality
conformance inspections (see II.U. 1, II.4.3) of this specification. The
CePtiflCation shall include, as a minimum, actual resulte of the tests
specified herein (see 6.2.2).

ti.Q.5 For each government order or contract a
certification from the nylon manufacturer shall verify that the nylon meets
the requirements of this specification (3.2.3.3 and 3.2.3.3.1). (See 6.2.2)

~.5 ~

● 11.5.1 Wire flexi$ilitv

4.5.1.1 ~y or S:Q. The wire shall be wrapped in a way which does no:
Cauae indenting. The wire shall be wrapped around a cylindrical mandrel for
two complete turns in a close hel:x at a rate not exceeding fifteen :urps per
minute. The cylindrical mandrel diameter shall be equal to the hovinal wire
diameter being tested for composition B, and two times the nominal diameter

,?)

being tested for compo.gi:ion A.

4.5.1.2 e of .4
cQ&AQ&. 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 two turns around a cylindrical mandrel equal to two times the
nOMinal diameter of the wire under teats without cracking or flak:ng the :in or
zinc coating to such an extent that any tin or zinc can be removed by rubbing
with the bare finger.

NOTE: Loosening or de:achmen: during the adhes:on 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 ~ of or& ?. . Ali “ire rope shall be examined for workmansh:D

and finish to determine compliance with 3.6. Fur this puroose , the wirs rupc
shall travel no faster than 100 feet per minute , and shall be stooped for
closer inspection when necessary. This inspection shall take place a: the :icw
:he wire rope is wound on sh:po:ng reels. Any d:scard from the head or
9tarting end of the !nanufac:cr:ng reel shall be renmved pr:or :0 wir!dinr,Jf :he
3hippin8 reels. Pro:rud:nS Mires are considered a de fee: and no: rnor~ :han cne
broken wire will be accepted in 7000 fee: of wire rope .
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~ 4.5.2.1 ~-::v -*.=:5 :or :%,D. Ii K:r? r:??. All type ii wire rc>:
shall be examined for concec:r:c::y as :Fecif:et in 3.6.1.1. The va; l
thickness shall be measured 130° aPar: in :wo !J” planes. The percen:
variation in wall :hickness shall be calculated as follows:

Percent variation =
.~, . ? w. .a. w,. =r ~..~ x 10042 C:.

Smaller of the two measurements

I

> A-

-(3c d o’k-
‘J“i

This calculation shall be repeated for d:men~i0”9 A and B.

4.5.2.2 Or ~, e i-one. ‘S0 test wire rope for
oonfornity to values shown in table I for increase in d:ame:er, w:re ro?e shall
be cut with a cutter having Cons: ric:ing jaws. A plain shear with s:rai ght
blades distorts the product and ❑ay void the Lest. After cutt:ng, :he wire
rope shall be ❑easured by passing the wire rope :hrough a hole drilled, :“0a
diameter increased as shown in table I under “Allowable increase in
diameter at cut end” or by using a shadowgraph witli suitable magnification.

4.5.3 ~. A SPeCIMen for”each s:ze
and construction of wire rope shall be selected from the aamPl? from each 10t.
The Specimen shall be no less than 24 inches in length, and where necessary;.

~~ed terminals conforn:ng to 141L-T-781 (do not use ball end fittings) and
accompanying hardware ❑ay used to facilitate installation of’ the 9pecimen in
the jaws of the testing mach:ne. The length of wire rope sample under load
shall be no less than 10 inches. The breaking strength shall be aetermincd by
use of a tensile testing machine in accordance with applicable requirements of.
ASTtl E 8. The break:ng strength shall conform to the requirement of table I,
In case of failure due to an unsatisfactory end terminatl Ont the test maY be
disregarded and a new test conducted.

4.5. U ,~c for tvD.“. The test set-up for :he endurance tests,
for all type I wire rope shall confo:m to figure 1. The to:al 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 dimensions of fiEure 2 and table VT.
The application of lubricant to the endurance test sample, in add:tion to the
lubricant applied during the manufacture of wire rope, shall not be permitted
either before or during the endurance test.

11
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4.5. U.1 ~: -5u0C (-6~0F) f0r tvoe ~.
An endurance test at -540C. (-650F ) shall be conducted for each tyoe 1,
compo.?.itlonA wire rope diameter and construction as specified i;” 4.5 ;U. The
number of reversals and tension loads shall be as indicated in table 111.
After the endurance test at -540C (-650F), a test specimen that 19 that portion
of the 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 III.

4.5.4.2 e for ~

~. An endurance test at room temperature shall be conducted for each
type I composition A and B wire rope diameter and construction as specified in
11.5.11. The number of reversals and tension loads shall be as indicated in
table III. After the endurance test at room temperature, a test speci men that
is that portion of the wire rope that passes over the test sheave dur:np, the
endurance test shall be subjected to a breaking strength determination as
specified i“ 4.5.3, except the breaking strength shall be equal to or greater
than that specified in table III .

4.5.5 ~. The test @et-up for the endurance
tests for qualification of type II nylon jacketed wire rope shall conform to
figure 1. Sheave sizes shall be as specified in table VII and figure 2 which
conform to the O.D. size of the nylon coating, and test loads which conform to
the wire rope size. .There shall be no cracking or deterioration of the nylon
coating after completion of the tests.

4.5.5.1 -5tJ0c (-650F) A and 6 wire
L9RS. An endurance test at -5U% (.65%P) shall be conducted for each type 11
composition A and B wire rope diameter and construction as specified in U.S. 5.
The number of reversals and tension loads, shall be as indicated in table IV .
After the endurance test at -5U0C [-650F), a test specimen that is tha: 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 .

Q.5.5.2 ure for A and B
nLK&lQM. An endurance te9t at room temperature shall be CQndUCted for each
type 11 composition A and B wire rope diameter and conatructian as spec:fiet :n
4.5.5. The number of reversals and tension loads shall be as indicated in
table IV. After the endurance test at room temperature a :est ~pecimen that :s
that portion of the nylon jacketed wire rope that passes over the tes: sheave
during the endurance test shall be subjected to a breaking strength
determination as SDeCified 1?)U.5.3, except the breaking strenu,th shall be
equal to or greater Chan that specified in table IV.

4.5.6 For each size anC
Construction of wire rope, one specimen from each aanole of wire rope se:eczed
as gpecified :n U.4 .Z.3 shall be tes:ed to de:er’nine t~e percent ~:r?’.>?. ?k?
toial length of the wire rope specimen” to be :egted shal I no: be less :han 24
Inches . Where necessary, ~wased terminals and accompany:nq hardwars nay >e
used ‘to facilitate installation of the specimen in the jaws of the :es:

● )“
)

.-

*.),
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machine. The amount of stretch shall be de:er~; ned on a tension testins
mact.ine in accordance WiLh ASTM E 8. The specimen shall be loadet to one
percent minimum breaking strength shown in table I to straighten the wire rope.
While the specimsn in under tension, a gauge length no: less than 10 inches
shall be ❑arked on the wire rope between :he end fitting of the testing
specimen. The specimen shall then be loaded to 60 percent of m:n:mun break in;
strength and ❑easured for elongation under load. From this data, the percen:
stre:ch can be calculated using the formula below:

P,,c..t stretch . ~ , ,00 ~ ~.52

Original length
-,

!4.5.7 A end B. For each size and
construction of w:re rope, the followins teSt shall be made us:ng the same wire
rope specimen used in He stretch test, or sim:larly prepared specimen. Loa 6
the specimen to one pert’ent of breaking strength then increa9es the load:n~ :0
80 percen: of the m~nimum required breaking strength of the w:re rope specj f:.?d
in table 1. The load shall be applied for !_:ve secants. A: the en? o!_ :he
test, the wire rope fitting shall be removed and the en:ire wire rope shall be
completely unwound and every wire inspected. A su:table electronic device
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 U.5.7. I and 6.3.13).

U.5.7.1 ~e.’of e~ for first wire bre~ The load shall be
lncrea9ed to 80 percent on the test specimen (see 6.3.13) . “If no pins :S

-. heard, the apeclmen has passed the teSt. If one or more pin~s are hea?d, the
wire rope specimen shall be unraveled and the broken w:res shall conf~rz
failure of the specimen. If no broken wires ‘are found, the specimen has pas9ed
the teat.

4.5.8.1

~.5.8.l.l ~. For qualification , three specimens no:
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 ❑aking each lot of wire rope. Optionally, three 12 inch samples of the wire

I rope may be cut off and used for specimens.

4.5.8.1.2
wire shall

The weight of coating on samples of tin-coated
be determined i; accordance with ASTM B 2U6.

4.5.8 .1.3 ~. The weight of coating on samples of. zinc-coated
wire shall be determined in accordance with ASTM A 90.

4.5.9 for . De II. ,. The
jacketed wire rope for qualification tes:ing shall be subjected to~15u0c

(-65°F) for a period 2U hours in a straight position. ARer this time and
-. while s::ll at the specified temperature , th@ sample shall be even] y and

uniformly bent over a tes: sheave with the same dimensions as the endurance
sheave for the particular s:ze wire rope. Eendin’g shall be accomplished in
period of no: less than eight seconds anti not nor+ than 12 seconds, and the

a
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wire rope shall be bent at leas: .180° in the groove Of the sheave. After
flexing, straighten the wire rope out and allow to warm to roon temperature in

8
)-

four to six hours, then examine the flexed area Under a ❑axnlficat.lon of 20 x )
power. There shall be no evidence of cracks or separation oT the nylon d
jacketing from the w:r. rope.

4.5.1O ~e to f~ . 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 spec:mens.
Deleterious effects such as softening, oracking, or separation shall be cause
for ~ejection. A separate test epecimen shall be used for each fluid teat.

a. KIL-G-5572 Aviation gasoline

b. t41L-H-5605 Hydraulic fluid

C. MIL-P-5624 Jet ruel JP-5

d. uIL-L-7808 Lubrication oil

e. tUL-A-82L3 Anti-icing fluid

f. llIL-H-19457 Hydraulic fluid (Skydrol 500A, or equivalent)

g. MIL-C-25769 Cleaning compound

h. MIL-H-83282 Hydraulic fluid

4.5.11 Each wire rope shall be inspected for
proper identification as specified in 3.5.2.

u.6 for tvDe u. The nylon manufacturer shall perform all the
tests specified herein to determine compliance with the requirements of 3.2.3.3
herein. The test specimen shall be molded into a shape needed to perform the
teats. The jacket extrusion lot number shall be identified in the ❑olding, test
report.

11.6.1 Specimens shall be molded into
type U test bar and test shall be conduc Led” in accordance with ASTM D 63E.

U.6.2 ~ Rra vi.&. Specimens shall be aol:ed Snd :es: shali be :onC,Jcted
in accordance with ASTX D 792.

4.6.3 Xater ah~or~. Specimens ?.hali be molied and test shall be cOnduc:ed
in accordance with ASTM D 570.

V.6.5 ~. Specimens shall be molded and test $hall b.?com!tlcted in
accordance with ASTM D lal .

4 .6.6 ~ ., . Specimens shall be molded and test shall be c~nauc:ed
in accordance wi:n AST!4 D au@ . - ?)●
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u.6.7 ~ Specimens shall be molded and :es: shall be con~uc:et ::,
accordance w:th ASTM “D 789.

u.6.8 Specimens shall be molded and Lest shall be conduc:e~
:n accordance with ASTM D 635.

U.7 The preservation, packaein&, packing zne
marking shall be exsmined for conformance to section 5.

5. PACKAGING

5.1 Preservation and packaging shall be level A
or C as specified (see 6.2).

5.1.1 ~. Wire rope of one type, size, and composition shall be wourrd on
reels constructed to the dimensions specified in table VIII, as applicable.
Reels shall be fabricated in a msnner similar to those shown on figure 3.
Before starting to wind the wire rope on the reel, barrier material conforming
:0 type I , grade A, class 1 or 2 of MIL-B-121 shall be apDlied to the drum of
the reel and the inside of its heads against which the rope will res:. .4r:er
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 the drum
and overlap itself not less than 8 inches. The barrier material shall be
secured by the use of gtraps and wooden buffer strips as shown on figure 3D.
Uhen the di::?nce between heads is no more than 7 inches, one strap may be
used; when :Sre than 7 inches, two straps shall be used. Metallic strapp:n5
shall eonfork to QQ-S-78 1. Non-metallic strapping shall conform to PPP-S-i60.
Wire rope reels weigh:ng in exce~s’ of 100 pounds shall be packaged as no:ed
above. At the contractor’s option, wire rope reels weighing 100 pounds or less
❑ay be packaged by winding on metal or fiberboard reels and covered b’i:h a
layer of barrier paper secured by tape and packed in accordance w::h the
instmct!ons in 5.2.1. If no further packing is used, complete barr:er
material pro:ectlon shall be applied.

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

5.1.2 ~. Each wire rope wound on a r“eel as specified in table VIII
shall be preserved and packaged to afford adequate protection a&a:ns:
corrosion, deter: oriat:on, and physical damage dur:n.g shipment from supply
source to tne first receiving ac::vizy. This level may conform to the
supplier’s commercial prac:ice when i: meets the requirements of this level .

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

5.2.1 J&telJ. Wire ropes preserved and packaged :n accordance with 5.1 shall
be lagged with a layer of lumber in such manner that the barrier material is
not exposed to forces which may cause mechanical damaqe as shown on f~u.ure 3C.
At the contractor’s option, reels weighing 150 pounds or les~ and h~v~ng a
d:.v:ance between head of 7 inches or less may be covered with flexible plwood
laggins as shown on fisure 3A. All lagg:ng, except wire bound wood lasg:ns,
shall be secured by two me:allic straps conforming :0 00-S-78 I. h’ice rope
reels weighing 100 pounds or. less, packayed on metal or fiberboard reel S ~
accordance w::h 5.1. I, shall be packed in a sealed or taped va:erproof’
(plastic) bag and a suitable hox or carton as shown on Figure 3B.
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5.2.2 ~. Level B packing shall be the same as that specified in 5.2.1.

*
)

5.2.3 &evel C. Package3 that require overpacking for acceptance by the
carrier ehall be placed in exterior shipping containers in a manner that will ./

insure safe transportation at the lower rate to the point of delivery.
Containers shall comply with Udform Freight Classification Rules or
regulations of other carriers as applicable to the ❑ode of transportation.

5.3 ~

5.3.1 ~.
shiooinu container shall be marked in accordance

I FLIL%TD=129 . The following information shall be

Each shlppinfi reel and
W1 th the requirements of
included.

apeclfled in the contract LI

rope,. outside diameter of nylon jacket fur

I
a. Stock No. or ldentiflcatlon as

I
b. Size (include diameter of wire
type II and rope construction)

c. Name of wire rope manufacturer
I

I d. Name of contractor

I e. Contract order number

t-. Type of wire rope, composltlon, and specification number (i .e. FIIL-W-83u20)
I

s. Date of ❑anufacture (month/year)

h. For reels with 2 lengths of wire rope, record flistance from outside end to
separation point and total length of wire rope on the reel.

6. NOTES

6.1 ~. The wire rope covered by this specification is intended
for use in a:rcraft control sygtems applications where nigh resistance is
needed against corrosion, abrasion, and fatigue wear. For other wire ruve
applications, see appropriate specification. Period Lc lubrication of wire rope
is necessary throughout its service life.

~/ The contractor shall en:er the NSN (National Stock Number) 9peCifie? in the
cent.rat: or as furn:shed by :he procuring activity. Soace shall be lef: fur
the NSN when no: available.
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6.2 ~

6..2.1 ~ +. Acquisition documents should specify the
following:

a. Title, number, arid da:e of this.specification

b. Type, composition, size, construction, and length of w:re rope per reel
b be furriished. For type II , also specify jacket outside diameter.

c. Type of protective coating for oonpo’altion A.

a. Selection of applicable levels of packaging and packin$ required, (see
section 5).

6.2.2 ~. The acquisition documents for wire rope con f’orm:ng
t.othis specification shall incorporate a DD Form 1423, Contract Da:a
Requirements List (CDRL) listing the data requirements identified below,
developed as spacififed by the Data Item Description (DD Form 1664) , and
delivered in accordance with the appFOVed CDRL incorporated into the contract.
When the provisions of DAR 7-10 U.9(n) (2) are invoked and the DD Form 1~23 1s
not used, the data specified below shall be delivered by the contractor in
accordance with the contract or vurchase order requirements. Deliverable data
required by th:s Specifjcat!.on is c:ted in the following paragraphs:

Paragraph
No.

u.5.2, U.5.2.1,
U.5.3, L!.5.U.2,
4.5.6, U.5.1.1
4.5.1.2, 4.5.7,
4.5.11

(Conies of DIDs

Data Applicable
DID NU

11.5.2.2 Acceptance test reports DI-T-3721 A
4.5.5.2

LI.5.7.1, and

Certificate of compliance DI-E-2121 “

. . . .. . .

reauired bv contractors in connection with specific acquisition ,“
iun;iions should be obtain~d from the N~val Publications and Forms Center, or.as.
directed by the contracting officer. )

6.3

6.3. f ~. Each individual cylindrical elenen: 1s designated as a wire..

6.3.2 ~. Each group of wires helically twjsted is designated as a
strand.

6.3.3 ~. .4group of strands helically twisted or laid about a central
core Is designated as a wire rope. The strands andlc.r the core act as a unit.

L___
17
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I 6.3.4 ~. Mire. rope consisting of wires and strands shaped, during
fabrication of the wire rope, to conform to the form or curvature which they

●i
I takein the finished wire rope. ‘)

.-
I 6.3.5 Ur@e.kL. The’diameter of wire rope is the diameter of the

Circumscribing circle, or the distance across opposite strands.

6.3.6 h (or U . . ‘& helical form taken by the wires in the strand and
by the strand in the wire rope is characterized as the lay (or twist) of the
strands or wire rope, respectively. In a right-hand lay, the wires of strands

I ●re the same direction as the thread on a right-hand screw, ●nd for a left-hand
lay, the etramds or wires lay in en opposite direction.

I
6.3.7 ~. Wire rope in which the direction of the lay of the wires in

I the strand is In an opposite direction to the lay of the etrand in the wire

I rope.

I 6.3.8 ~. The dietance parallel to the axis of the
strand or cable, in which a wire or strand makes one complete turn about the
axis, is desi~ated as the length of lay (or pitch) of the .etrand or wire rope.

I
6.3.9 ~. The center of all stranda 13 an individual wire and is
designated as a center wire.

I 6.3.1o skanQQM. A strand core consists of a single straight strand made

I of wires similar to the other strands comprising the cable in arrangement and
number of wires.

,))
6.3.11 ~. The master reel is the large manufacturing reel that is
used to hold the wire rope as it is continuously ❑anufactured. The shipping
reels are cut from the master reel as needed.

1. 6.3. I2 J.QJ&&K. Jacketing 19 the sheet or shielding coating around the wire
mpe and is extruded over the wire rope to completely enclose the wire rope
with a protective coating.

I 6.3.13 ~. Ping is an aud:ble sound g:ven off as a result of an individual

I wire breaking in the Wire rope. The sound 1s amplified and Fed into a gpeaker
ay~tem to a level distinctly detectable by the human ear.

6.3.lu ~. Twis:-orf ie a twisting severance of the strand or wire due
to a malfunctioning of the stranding equ:pmen:.
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diameter
mi ninun

- NOTE : The dimensions of the test sheaves are test parameters only ““andare by
no means intended as “design criteria.

Fi~ure 1.

27
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See View

~,. < % = G..o.e radius grind T
FQr dimensions,
see Table VI k VII

to smooth finish

● NOTE: These dimensions are
the manufacturers.

Vim “h”

Only refereficc nuubers; these may be varied by

Material : Tool steel.

Heat Treat: ki~rden to Rockwell C60 minimum.

NOTE : ‘A” support sheaves on suitable ball or roller teari.~ or ~ha:-:
extensions supported on suitable ba:l or roller bearicgs.

The dimensions of the test sheavss are test
parameters only and are by no neans intenc!ed
as design criteria.

F:gme 2.

)

-Q
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y-y’7
Section

Reel enclosef! with flexible
ply-wood Iami m.
Nom: mc PIPOCUI lacciflc
IMY optionally ~Ov~r the O~tcr
●dce of the reei.

d . Reel cnclcmed with outsidr
wiretmmd mud Iaecinn.

● FIGUli Z 3.

.. .

Section

.r”pe’ainer.
~s Reel

Paper
~:;nlc’ . .“

/

Reel .,

RcLuincr bands

D. We] wr:,!.pedwilh pfiprr secured with, ~i~n?ed
l.nr,:i!u; z!. ri!r-. !Iold vi tlI rcmin c!’ bnt”,l~..

~~.iocz of acceptable Dackamnx !m=:horls .
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6.4 ~. With respect to products requiring quallflcatlon, awards
will be made only for products which are at the time set for opening of bids,
qualified for inclusion,in the applicableQualified Product Liet whether or not
euch products have actually been so listed by that date. The attention of
contractorsis called to this requirement,and manufacturersare urged to
arrange to have producte that they propose to offer to the Federal Government
tested for qualificationin’order that they may be eligible to be awarded
contracts or orders for the products covered by this specification. The
●otivity f8SpOmsible for the Qualified Products List is the Aeronautical
Systems Division, Attn: SNESS, Wright-PattersonAir Force Ease, Ohio 45433,
id information
that activity.

Custodians:
Army - AV
Navy - AS
Air Force - 11

Review activities:
Air Force - 99
DLA - 1,S

pertaining to qualificationof products may be obtained from

Preparingactivity:
Air Force - 11

ProjectNo. bOIO-0125
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