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0 11 April 1969

MILITARY SPECIFICATION

WIRE ROPE: STEEL, (STAINLESS STEEL) PREFORMED, NONROTATING, FOR
ATRCRAFT RESCUE HOIST AND CARGO HANDLING (WINCHING)

This specification is mandatory for use by all
Departments and Agencies of the Department of Defense.
1. SCOPE
1.1 This specification covers the requirements for nonrotating, preformed stainless
steel wire rope for aircraft rescue hoist and cargo handling winching applications,
The word "cable" is used interchangeably with "wire rope' throughout this specification,

1.2 Classification. The wire rope shall be furnished in the following types, as
specified (see 6. 2):

Type 1 19 by 7 Nonrotating for aircraft rescue hoist

Type II 10 by 7 Nonrotating for cargo handling
(7 by 19 IWRC) (winching)

2. APPLICABLE DOCUMENTS

’ 2.1 The following documents, of the issue in effect on date of invitation for bids or
request for proposal, form a part of this specification to the extent specified herein.

SPECIFICA TIONS

Federal

QQ-S-781 Steel Strapping, Flat
QQ-S-790 Steel Strapping, Round (Bare and Zinc-Coated)
PPP-B-1055 Barrier Material, Waterproofed, Flexible

Military

MIL-B-121 Barrier Material, Grease Proofed, Waterproofed, Flexible
MIL-T-781 Terminal; Wire Rope Swaging

STANDARDS
Military
MIL-STD-129 Marking for Shipment and Storage

FSC 4010
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2.2 Other publications, The following document forms a part of this specification
to the extent specified herein, Unless otherwise indicated, the issue in effect on date
of invitation for bids or request for proposal shall apply.

American Society for Testing and Materials (ASTM)

ASTM-E-8 Methods of Tension Testing of Metallic Materials

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103,)

3. REQUIREMENTS

3.1 Materials, The wire used in the fabrication of the wire rope shall be manu-
factured of electric-arc furnace steel, The check analysis shall conform to the
chemical composition limits specified in table I.

TABLE I, Chemical Composition

ELEMENT 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

3.1,1 Wire properties. The wire used shall be suitable for manufacture into
aircraft high speed rescue winch wire rope which will meet the performance require-
ments of this specification. Tensile strength and wire sizes shall be determined by
the cable manufacturer,

3,1,2 Preforming of wire a

the cable shall be preformed
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nd strands, he individual wires and strands
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r 1 composing
to the exact helical position they will have in the
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3.2 Joining, Splices in individual wires shall be brazed or welded, No wire splices
in any size wire shall be made by twistlng Splices in individual wires m"any Layer of
a strand shail be not cloaer than 20 leet. Any brazed or welded wire that protrudes .
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3.2.1 Broken wires. Broken wires or protruding wires shall be conmdered defects
and shall be cause for rejection of any leng‘ths of cable in which they appear.

3.3 Construction, dimensions, and physical properties, The types of construction
for the respective diameter, the dimensional tolerances, and the physical properties
shaii be as specified in tabie Ii.

3,4 Tvoes of construction, The cable covered by this specification shall be of
19 by 7 and 10 by 7 (7 by 19 IWRC) construction accordmg to the diameter of the cable

1..“,-.- ‘ln"
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3.4.1,1 Length of lay. The length of lay of the inner core shall be not less than
five times nor more than six times the diameter of the inner core. The length of
i the outer iayer shall be not iess than six times nor more than seven times the

- T Af tlan Fleninlnd nakla
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3.4.2 Type I (10 by 7 (7 by 19 IWRC)) construction. Cable of this construction

shall consist of;

(a) Core: 7 by 19 cable consisting of 7 strands of 19 wires each for a total of 133 wires
laid right lay, regular lay,

() Outer lay: 10 by 7 construction consisting of 10 strands of 7 wires each for a

total of 70 wires 1a1d around the core left lay, regular lay,

3.4.2,1 Length of lay. The length of lay of the 7 by 19 core shall be not less than

six times nor more than exght times the diameter of the core, The length of lay of

the 10 by 7 outer layer shail be not less than six times nor more than eigh. times

L1 P N
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3.5 Lubrication. Unless otherwise specified, the wires of the inner and outer
strands shall be t.horoughly and uniformly coated with a suitable friction preventive
compound,

2 £ Wire oo lanath ™
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the contract or purchase order (see 6.

3.7 Temperature conditions. The cable shall perform satisfactorily and meet all
requirements of this specification throughout a temperature range of -65° to +160°F,
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Cables shall withstand the proof-ioad testing specified in 4,4,2.1
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9 ndurance tests shall be performed on all sizes of cables listed
in table I, The cables shall withstand the loads and reversals specified in table I

3.9.1 Bre strength after endurance test. The bmaking strength of the cable
after the endurance test shall be not less than the minimum values specified in table II.

3.10 Identification of product. Each cable regardless of size, construction, or

length shall be identified by the manufacturer's name or trademark. The marking shall
consist of a color code or any other permanent method.

PR, POy 241 21

3.11 Workmanship, All details o be in accordance with the best

N 8 of workd shall
practice for quality aircraft cable consistent with the requirements of this specification.
The cable shall be securely laid and free from kinks, loose wires, loose strands, or
other defects. The cable must resist kin g, snarlmg, and corrosion.

Er,

4.1 Responsibility for inspection, Unless otherwise specified in the contract or
purchase order, the supplier is respon_sible for the performance of all inspecﬁop

requirements as speciﬁed herein Exce otherwise specified in the contract o
order, the supplier may use his own or any other facilities suitable for the per-
formance of the inspection requirements specified herein, unless disapproved by

the uorvernment. The Government reserves the right to perform any of the inspections

"U
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set forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed re"uirements.

4.1,1 Test reports, The manufacturer shall maintain a record showing quantitative
results for all tests required by this specification. This record shall be arailable to the
purchaser and shall be signed by an authorized representative of the manufacturer or
the testing laboratory as applicable,
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4.2 Classification of tests. All the tests required herein for the testing of cables
are classified as quality conformance tests and shall be conducted in accordance with

.

the sampling techniques and methods of testing specified.

4 7 Qnmn“mr ingtrictione When conductino the tests snecified herein. with the
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exception of examination of product, one sample not less than 40 feet in length for
the sizes listed in table 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 cable. In
addition to this sample, one sample shall be taken from each shipping reel of

10, 000 feet or less. exoept that for shipping reels of S 000 feet or less, one sample

snau be taken from each D 000 feet of cable from eac iot.

4.3.1.1 Identification of reels. Each manufacturing reel shall be identified by the
manufacwrer When the manufacturing reel 1s cut into specified lengths for shipping
reels, each shipping reel shall be marked with the identifying number of the manu-
c 1wl v - o in " »
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4.3.2 Rejection and retest. The failure of any specimen shall be cause for rejection
of the lot represented by the sample, The manufacturer may sample each length of
cable comprising the rejected lot and subject specimens from these samples to retest,
Lengths of the cable shown to conform to all of the requirements of this specification

AAAAAAAAAAA Ry

on retest may be submitted for acceptance upon presentation of test data.

4,3.3 Certified test report. Upen request, the manufacturer shall furnish a
certified test report showing that the manufacturer's product satisfactorily conforms
to this specification. The test report shall include, as a minimum, actual results of

the tests specifiad herein.

4,4.1 Examination of product. All cable shall be examined for workmanship and
finish, For this purpose the cable shall travel no faster than 100 feet per minute and
shall be stopped for more critical inspection when necessary., This inspection shall
be periormed when the cable is wound on shipping reels, Any discard from the head

e namuacmr,.ng reel snau De removec pTlOT to wmamg on I:ne smppmg I'PelS
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4.4,2 Breaking strength, Two specimens shall be prepared from each sample of
cable selected, When necessary, terminals conforming to MIL-T-781 shall be swaged
to the ends of the specimens, The length of the cable test section betwee.' terminals
shall be approximately 2 feet. The terminals shall be clamped in the jaws of the
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testing machine or suspeanded between fixtures attached o the heads. The breaking
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strength hall be debermmed by the use of a tensile testing machine in accordance

4.4.2.1 Proof-load testing, Two specimens from each sample of cable selected as

.
specified in 4, 3 shall be tested, The total length of the cable specimen to be tested
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fastened in the jaws of the test machine and then gradually loaded to the minimum

required breakinz strength of the cable as specified in mble . The load shall be

apphed for a2 minimum of 5 seconds. At the end of the above test the cable fitting

shall be removed and the entire cable shall be completely unwound and every wire
inspected. The failure of any wire shall be cause for rejection of the entire lot,

A A 9 1 1 DNuwr~anf TaoAd tactivnes IAanfinnal) Daonnnf 1and tacting na arnanifind in 4 4 2 1
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may be monitored with a microphone while the specimens are being loaded to the mini-
mum breaking strength requirements, Any audible 'pings' that occur during the loading
cycle indicate broken wires and shall be cause for rejection of the lot represented,
4,4,3 Endurance, Two endurance test spec1mens shall be prepare d from each lot
of came of the diameters shown in table III, One specxmen shall be Eted at +70°F,

nnnnn Anlmian ahall ha $4acéad ot 00T MTha nirvsmhae AF rev Aarcnla nar minmtn and
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the tension in the cable for the endurance test ghall b » as in di cated in ta.blp m for
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each size of cable, The tota
as specified on figure 1,
dimensions shown on figure 2,
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before or during the endurance test,

4,4.3,2 Breaking strength after endurance test. The breaking strength after the en-
durance test shall be determined by the method specified for determining the breaking
strength of cable except that the specimen for this test shall be so selecied as to

R W

determine the breaking strength of a portion of the cable that has been subject
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4.5 Examination of the preparation for delivery. The preservation, packaging,

2s ¢/ il L1 11

packing, and marking shall be examined for conformance to section 5.

5. PREPARATION FOR DELIVERY
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5.1 Preservation and pacxagmg. Yreservation ana paCkKaging snall pe i1evel A 0T L,
as specified (see 6, 2).
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W+ WEIGHT (SEE TABLE IOI)

FIGURE 1. Cable Endurance Testing Machine (Diagrammatic)
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NOTE: FIT PULLEYS WITH SUITABLE BALL OR ROLLER BEARINGS.
*B* SHOULD BE BORED AND GROUND TO LIGHT PRESS FIT FOR BEARINGS.
"A" BORE OF BEARING AS RECLIVED.
MATERIAL. TOOL STEEL.
HEAT TREAT: HARDEN TO ROCKWELL C60 MINIMUN
DINERSIORS OF STEEL PULLEYS USED IR ENDURARCE TESTS
CABLE PULLEY |- PULLEY DINENSIINS
D IANETER RATIO i/ | c+i/64 | O Z-g00 |Ep 2:000 R Gt 1/64
IHCH INCHES I NCHES INCH INCH INCH
5/32 1198Y17 5.5 i 1,484 . 08§ 1716 /8
346 pis8Y7 $.5 2-3/8 118! UK 1718 172
7/32 | 198Y7 9.5 2-3/4 2.0/8 118 i/ 16 172
1/ {198Y7 9.5 | 3-1/8 2.315 133 /16 (/2
1/32 1 10BY? 1.4 _2/ 3— |/8 2.493 L8 1716 1/2
1/ RATIO OF PULLEY DIAMETER "0" TO NOMINAL CABLE DIAMETER.

Ry
2/ OUTER WIRES IK K OUTER STRANDS IN 10 BY7 ARE 20 % LARGER THAN OUTER WIRES
IN DUTER STRANDS IN 18 BY 7

10

FIGURE 2. Endurance Test Pulley
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5,1,1 Level A, The cable shall be wound, one size on a reel, on reels constructed
to the dimensjons specified in table IV, Before starting to wind the cable on the reel,
a layer of waterproof barrier material conforming to PPP-B-1055 and then a layer

of greaseproof paper conforming to MIL-B-121, grade A, shall be applied to the
barrel of the reel and the inside of the flange against which the cable will subsequently
rest, After the cable is wound on the lined reel, a layer of greaseproof paper con-
forming to MIL-B-121, grade A and then a layer of waterproof paper conforming to
PPP-B-1055 shall be applied and fastened by three or more wooden lagging strips and
two metal straps, The metal strapping shall conform to QQ-5-781 or QRQ-S-790,

5.1,2 Level C, Preservation and packaging shall be in accordance with the manu-
facturer's commercial practice in a manner to insure carrier acceptance and safe
delivery to destination,

5.2 Packing, Packing shall be level A, B, or C, ar specified (see 6, 2).

5.2.1 Level A, Each packaged reel or container shall be packed in such a manner
that the waterproof barrier material is not exposed to forces which may cause me-
chanical damage,

5.2,2 Llevels Band C, No additional packing is necessary.

5.3 Marking of shipments, Each shipping reel or container shall be marked in
accordance with MIL-STD-129,

6. NOTES

6.1 Intended use, The wire rope vovered by this specification is intended primarily
for use on helicopter rescue hoist and cargo winching equipment,

6.2 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification

(b) Type, size, length, and quantity to be furnished

(c) Applicable levels of preservation, packaging, and packing.

6.3 Definitions

6.3.1 Wire, Each individual cylindrical steel rod or thread is designated as a wire,

6.3.2 Strand, Each group of wires helically twisted or laid together is designated
as a strand,

11
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6.3.3 Cable or wire rope. A group of strands helically twisted or laid about a
central core is designated as a cable. The strands and the core act as a unit.
6.3.4 Preformed type. Cable consisting of wires and strands shaped prior to

r
fabrication of the cable to conform to the form or curvature which they take in the

finished cable is designated as preformed type.

t.3,5 Diameter, The diameter of cable is the diameter of the circumscribed circle,
6.3.6 lay or twist. The helical form taken by the wires i the strand and by the
strands in the cable is characterized as the lay or twist of the strand or cable, re-
spectively, n a right-hand lay the wires or strands are in the same direction as the
thread on a right-hand screw; for a left-hand lay, they are in the opposite direction.
6,3.,7 Pitch {or length of lay). The distance, parallel tc the axis of the strand or
cable, in which a wire or strand makes one complete turn about that axis is designated
as the pitch (or length of lay) of the strand or cable, respectively.,

RS Tana las A nalla $m wirlhinly hath $hn vriven $am 4L cdmen i A flhm cdmam s An dn bl
Ve Vg 1 Ay, S Lduiic Ul ICH DOULIT UIC WiIIT 1 Ll oildill 4litl Lile Lildiaud e

6.3.8 Regular lav, A cable in which the wires in the strand are laid in one direction
and the strands in the cable are laid in the opposite direction is designated as regular
lay.

6.3.11 Strand cenier. A strund centur consists of mgle straight strand made of
~rmafnrmad wrdwon . sdemdlaw f Fan Adhne odvee e o 4,\....\._:..:_... PRI DI T,
piciuliincu T, DalllAal W wie DLicL Suidlius COULNIPLOIS LR L lﬁ cabvic Ui dr Luugcxuclu

6.3.12 Nonrotating. A norrot:iing cable is a cable which resists spinning under

1lnad
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