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18 April 1978

MILITARY SFECIFICATION

ROPE. FIBROUS. PLAITED. CONTINUOUS POLYESTER PILAMENT WITH A STAPLE WRAP

This specification is approved for use by the Naval Sea Systems Command
and is available for use by all Departrents and Agencles of the Department
of Defense.

1. SCOPE

1.1 Scope. This specification covers the requirementa for fibrous plaited rope having
a continuous polyester filament with a staple wrap.

1.2 Classification. The rope shall be furnished in one type and in the circumference
specified (see 6.2.1I7.

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents, of the imgue in effect on date aof
invitation for bids or request for proposal, form a part of this specification to the extent
gspecified heraein.

SPECIFICATIONS

FEDERAL
Uu-T-Bl - Tags, Shipping and Stock.

MILITARY
MIL-C-313]1 - Cordage: Preparation for Delivery of,
MIL-M-15926 - Marlinaspike.
MIL-L~17672 - Lubricating 0il, Hydraulic and Light Turbine, Noncorrosive.

STANDARDS

FEDERAL
FED-STD-191 - Textile Test Methods.

MILITARY
MIL-STD~105 - Sampling Procedures and Tables for.Inspection by Attributes.

(Copiea of specifications, standarde, drawings, and publications reguired by contractors
in connection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.}

3. REQUIREMENTS

3.1 & le for first article inspection. When ppecified (pee §.2.1), prior to beginning
production, a finlghed parmple shall [] tted to the contracting officer or hia designeted
reprasentative for first article ingpection as specified in ¢.1.l1. A continuous length of
70 fest shall be submitted.

3.2 Materials. Material used in the rope ghall be virgin, continuous filament, heat
and light resistant polyester filament with a staple wrap.

3.3 construction.

3.3.1 The rope shall be made of eight strands arranced in four pairs, where one indiv-
idual strand shall bo laid adjacent to the second strand in each pair and shall conform to

Beneficlal comments (recommendationa, additions, deletions) and any pertinent
data which may be of use in improving this docurent should be addressed to:
Commander, Naval S5hip Engineering Center, SEC 6124, Department of the Navy,
Washington, DC 20362 by using the self-addressed Standardization Document
Improvement Proposal {DD Form 1426) appearing at the end of this docurent or
by letter.
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the requirements aspecified herein. Individual strands shall be made of one size of pingle
yarn and shall have egqual nunbers of yarns. The yarns shall be made from group filaments
conforming to the sires aspecified in table I for the respective sizes of rope.

TABLE 1. Construction.
Rope size benier of single
(circumference, inches) yarns
3/4 to 1-1/8 9,000
1-1/4 to 4 le,.000
1-1/2 45,000

3.3.2 1In the preparation of the constituent rope strands, the pattern "525" shall be
employed in the twisting of the yarns, and the individual atrands of two pairs, while the
componentn_of the remaining pairs shall be twisted in the "2SZ" pattorn.

3.2.3 The finiohed rope shall be B0 constructed that in the interweaving procedure,
pairs of strands of the former structure shall bhe twisted in the "%" direction, while alter-
nating paira of the latter structure shall be twicted simultanecusly in the *S* direction.
Heat setting of the rope or any of its components shall not be permitted. The direction of
twist for the yarns, the strands, and the pairs of strands into the rope shall be determined
in accordance with 4.2.5.

3.4 Physical requirements.

3J.4.1 The finished rope shall conform to the physical properties specified in table II
when tested as specified in 4.2.5.

TARLE II. Physical properties,
Linear density
Circumference Tolerance Load Approx Hardness Breaking
at load "p" plus or rp" Dia lba. per 100 min; no test,
nominal minus ft. at load max. ninirmim
sp-

Inches Inches Lbs. Inches Pounds Pounds Pounde

3/4 1/16 12 1/4 2.10 5 2,080
1 1716 20 5/16 3.15 5 2,980
1-1/8 1/16 30 /e 4.35 3 1,970
1=-1/4 1/16 40 1/16 5.65 5 5,050
1-1/2 1/16 50 172 7.35 5 6,400
1-2/4 1/16 70 9/16 9.55 H 8,100
2 1/8 30 578 12.2 5 9,900
2-1/4 1/8 110 Py | 15.2 H 12,200
2-1/2 l/8 140 13/16 18.4 3 14,500
2-3/4 1/8 170 7/8 21.5 5 16,700
3 3/16 200 1 25.2 20 19,000
A-1/4 3/16 240 1-1/16 29.6 20 22,000
3-1/2 /16 270 1-1/8 31.6 20 25,000
3-3/4 /16 310 1-1/4 37.8 20 27,500
4 /16 350 1-5/16 42.5 20 30,700
4-1/2 1/4 450 1-1/72 63.0 20 37,000

3.4.2 Elongation. The elongation of the rope shall not axceed 25 percent at 75 pearcent
of the minimum breaking test in table II. The load elongation curve, drawn autographically,
shall not exhibit evidence of changes in load applications greater than 5 percent of the
load weighed at the instant of change. Changes duge to splice slippage shall not be con-
sidersd in this determination. ’

3.4.3 Hardness. The finished rope shall meet the minimum hardness specified in table
Il when tested "os recelved”.
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3.5 Finish. No sxtransous matsrisl sghall be added for the purpose of weighting the
repe. The extractabls matter of the finishod rope shall not sxceed 4.0 percent when teated
as specified in &.21.5.
3.6 Moisture content. Thoe moieture content of the rope "as received” shall not exceed
5.0 percent when tested as specified in 4.2.5.

Splicesbility. The finished ropes shall be spiiceable and shail nut develop yarn
cocklens in tho oplicing test specified in 4.2.5.

3.1
displacement or stran

3.8 Identification marker. The manufacturer shall ldentify his product hy inserting
a kraft peper or water-repellent cotton marker within one atrand in all ropes 2 inches in
circumference and larger. Tha marker shall be completely enveloped by the cover yarns in
the strand in which inclosed. Unlees otherwiss specified (see 6.2.1), the manufacturer's
name, year of manufacture, and type of fiber {polyester) shall be clearly printed on the
marker. Italic or script type shall not be used. The printing shall not be affected upon
exposure to water or mineral oil, when tested as specified in 4.2.5. The marker shall extend
the entire length of the rope.

3.9 Jdentification ticket. In addition to marker requirements npecified (see 3.6),
each package unit sha have a ticket (identification tag) attached to it for identification
purposes. The ticket shall conform to the requirements for type B, class 1, size 4 or 5 of
UU~T-81. The ticket shall be made of not less than 15 points paper stock and shall have &
minimum tearing resistance of both directiona (total) of 850 5. The ticket shall be legibly
printed, stamped or typed with water insoluble ink. The ticket shall contain the following

information:

{a)
{b}

11
Ay

{d)
(e)
(f)
(g)

.10

Stock number,
Romenclature.

Brani flrntrinn nimhare
SPpCliistbuwa’™l NUNOUL

Langth.

Contract number and date.

Date of manufacture (month and year}.
Contractor's name.

Unless otherwise specified (see 6.2.1), the rope shall be furnished with-

Put=-up.
out knotg OT ﬂpIEcaB on non-returnable reels (spools) not larger than 6 feet in diameter in
the lengths specified in teble III. The ends of all rope shall be cut off squarely and be
fecurely whipped, taped or heat-sealed to prevent fraying and untwisting. The reele (spools)

J shall be wound so that each turn and layer jig free from entanglement.
TABLE III. Put-up,

Circumference Minimun length ADpIOX. =t.L/
{inches) {feet) {pounds)
3/4 2250 50
1 - 2250 75
1-1/8B 1620 75
1-1/4 1200 72
1-1/2 1200 93
1-3/4 1200 121
2 1200 155
2-1/4 1200 193
2-1/2 1200 234
2=3/4 1200 272
3 1200 320
3-1/2 1200 427
3-2/4 €00 240
4 600 270
4-1/2 600 401

ﬂ/ﬂot a regquirement; for information only.

4. QUALITY ASSURAKCE PROVISIORS

4.1 Ras nibility for ction. Unleas otherwise specified in the contract, the
contractor is respons e for e performance of all inspection requirements as specified
herein. Except as otherwise specified in the contract, the contractor may use his own or
any other facilities suitable for the performance of the inspection requirements specified

ins




Downloaded from http://www.everyspec.com

HIL-R~24537 (SRH)

herein, unless disapproved by the Governmeant. The Government reserves the right to perform
any ©f the inspections set forth in the specification where such inspections are deemed
necessary to aseure supplies and services conform to prescribed requirements.

4.1.1 Firet article inspection. When specified (see §.2.1), the first article sample
submitted in accordance with g.! shall be visually inspected in accordance with table IV.
The sample shall then be tested for physical and chemical requirements in accordance with

1.2.5.

4.1.1.1 First article inspection report. The contractor shail prepare a first article
inspection repert In accordance with the Eata ordering document included in the contract
(see 6.2.2). .
TABLE IV. Visual sxamination of defects,

Classification
Examine Defect
Major Minor
Appearance and Cut, chafed or damagad, affecting
workmanahip serviceabllity 1 X
Kinka, darting yarna—/. broken or
loose ends, bulged strands, strand
knots X
Other than 6 atrands (four pairs} x
Ends not securely whipped, taped or
hoat sealed to prevent fraying or
untwisting x
Identification marker Omitted, incorrect illegible X
{ropes 2* in circum- Italic or script type used X
forence and larger) Not completely covered by cover yarns X
- Not as specified X
ldentification ticket Omitted, incorrect, illegible, x
insecurely attached
Not as specified X
Cleanness Spot or stain, clearly vinibleg/ X
Objectionable odor J X

Parting yarns are internal yarns which preject through the cover yarns of the strand
at intervals along the rope.

—/At normal inspection distance (approximately 3 feet).

4.2 Inmpecticn. Sampling and inspection shall be performed in accordance with 4.2.5,
unless otharvgue indicated,

4.2.1 Material and component inspection., Testing shall be conducted on components in
accordance with all requirements of this specification (see table V).

4.2.1.1 Certificate of cosgliance. The contractor shall prepare a certificate of com-
pliance in accordance with the dats ordering document included in the contract {see 6.2.2).
The certificate shall contain actual test, examination, or other verifiable guality data.

4.2.2 Examination of the end item for viesual defects. The defects liated in table 1V
shall be counted regardleas of the proximlty to each other, except where two or more defects
represent a single local condition, in which case only the more sericus defect shall be
counted. The unit of product for this examination shall be the reel or spool, as applicable,
Ten percent of the gross length contained on each unit of product, but not less thanp 100
feet shall be subjected to the vigual examination. The acceptable guality level {(AQL) shall
be 1.5 major defacts and 4.0 total defects {major and minor combined} per 100 units. The
inspection level shall be level S-1 of MIL-STD-105.

4.2.3 Examination for At:ngl:n and winding. The sample unit for this examination shali
be one reel or spool. The inepection level aEall be level S§-3 of MIL-STD-10S5 with an (AQL)
of 4.0. For lots conaisting of 500 or fewer units, the sample size shall be 10 and the
acceptance number 1. The lot pize shall be the number of units in the inapection lot.
Defects shall be determined in accordance with 4.2.3.1 and 4.2.3.2,

) @
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4.2.3.1 Deafacts with regard to length shall be considered to exist if any of the
following are determined during inspection:

{a) Lenygth of unit less than specified (aeec 1.10).

{b) Length of unit less than marked on ticket.

{c) Any piece less than 600 feet in length for eizes up to and including ropes
of 4-1/2 inch circumference.

4.2.3.2 Dofects with regard to winding shall be considered to exist if any of the
following are determined during inspesction:

ta) Improperly or pot firmly wound resulting in kinks, knote ecntangling or
alippage during unwinding or otherwise affecting free unhampered unwinding

of rope.

. (b) Xnot, splice, or otharwise joining of ends to make a continuous length.

i.2.4
to determine at

4.2.5 Teat methods.
sted in table V.

opplicable, and as

Examination of
e pa

reparation for delivery requirements.
ckaging, packing and mrEfng

rmrmd mmded e aba Y bma el
XAl Nna AW ﬂhﬂ&& beé mige

requirements of aection 5 of thio spec-
ification are complied with. The examination shall ba in accordance with MIL-C-3131, except
that the inspaction leval efall be 5-2 and the AQL 2.5 defects per 100 units.

Mothods of tssting shall be as specified in FED-5TD-191, wherever

The physical and chomical valuss required in section

3 of this specification apply to the average of the determinations made ¢n a sample unit for

test purposes as specified in the applicable test methods.
4ection numbers shall be in accordance with table VI.
Lot size shall be expreassed in units of reels or spools.

85 feet of rope.

Test methods .y

Sample size, acceptance and re-
The sample unit for testing shall be

TABLE V.
No. of dnter.
Characteristics Requirements m::::d ﬁftingév' Results reported as
product
Material 3.2 g/
Dirmsction of rope 3.3 405 1 Pasgs or fail
twigt
Direction of twiast 3.3 Visual Pass or fail
(plied yarm)
Direction of twist 1.3 Visual Pass or fail
{atrand)
Denier [pingles yarn) Table 1 2/ Pass or fail
Circunference 1.4.1 4.2.5.1 3 Aver. of 3 deter. to
nearest 1/16"
Linear density 3.4.1 4.2.5.2 1 Repcrted to nearest
0.1 £ft. for ropeco
4-1/2" or less in
cir. and to the
nearest 0,01 ft.
for ropes over 4-
172" in eir.
Breaking strength, 3.4.1 6015 3 Aver. of 3} deter. to
ropes nearest 10 lbs.
Elongation 3.4.2 4,2.5.4 1 Report to nearest
0.1 percent
Hardnass 3.4.3 4,2.5.5 3 Aver. of 3 deter. to
nearest 1.0 1b.
Extractable matter 3.5 2611.1 *2 Aver. of 2 detexr. to
nearest 0.1 psrcent
Molsture contant 3.6 2600 1 Reported to nearest
’ 0.1 percent
Spliceability 3.7 4.2.5.6 1 Pass or fail
Identification marker 3.8 2/
matarial
Fastness to oll and 3.8 4.2.5.7 1 Pass or fail
water
ldentification ticket 3.9 5671 1 Pass or fail
material

es footnotas at top of naxt page.
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1
—/Teatu to determine compliance with specification requirements including quantity of deliv-

ery may be made under prevailing atmospheric conditions except in settlement of dispute
in which case the tests ahall be made upon material which has reached equilibrium under
standard conditions as definad in PED-STD-191.

3’530 4,2,1.1.

TABLE VI. Sampling for tests.

Humber of feelns, HWumber af Acceptance Ho. for Rejection number
spoole or coils samples each teat charac- for each test
in lot teristic characteriatic
l to 2 1 o 1
3 to 15 2 o 1
16 to 40 3 0 1
41 wo 110 5 [+ 1
111 to 300 7 0 1
3ol to 500 b 0 1
501 and over 15 1 2
4.2.5.1 Determination of circumference. The circumference shall be measured at the
beginning of ths braaking strangth test with ihe spocimen under the load "P* specilied in

table I1I, A hard fiber shall be passed snugly around the rope and cut where it overlapa,

The cut length shall be straightened and measured to the nearest 1/16 inch. This determination
shall be repeatesd at least three times in different positions not less than two turnas of rope
apart. The average of these daterminations ahall be the circumference of the rope.

4.2.5.2 Determinstion of length E§£ und. A minimum of 20 feet of rope shall be
measured to the nearest 1/4 inch and weighed o within + 0.5 percent of its total weight.
The feet per pound shall be calculated using the following equation:

Feet pPer pound = L x (1 + &/100)
W

Where:
L = Measured length of specimen ifeet),
W = Mpanvured weight of specimen |(pounds).
e = Percent elongation of load P {(see Table II,
determined as specified in 4.2.5.4),

4.2.5.3 Deternination of breaking strength.

4.2.5.3.1 Initial. The breaking strength shall be determined in accordance with
method 6015 of FED-S5TD-191, except &8 modified herein. Lengths for the breaking strength
shall be tesken from each sample and spliced at each end with five full tucks. The inside
length of each eye, measured with the sides of the eye in contact, ahall be not leas than
12 inches. The length between the inner ends of the splices shall be between 3 and 5 feet.
Clamps or capatan arrangements may be used in lieu of gplices but in case of dispute, spliced
spacimens shall be used.

4.2.5.4 Datermination of eloangation. A 20-inch gage, minimum, shall be marked off on
the tensile specimen in the spiiced relaxed condition. The apecimen shall ba tensioned to
the load *P" specified in table Il for the respective size rope. The elongation under thip
tension shall be measured for aach breaking strength specimen averaged to the nearast 0.1
percent and recorded as the value “e" for use in determining length per pound (see 4.2.5.2).
The elongation at the breaking point shall be dstermined and calculated to percent as spec-
ified in method 6015 of FED-STD-191.

4.2.5.5 Hardness,

4.2.5.5.1 1Initial. The length of rope previouasly used in the weight determination shall
be taped off at each end. The tip Of a l4-inch marlinespike, conforming to MIL-5-15926,
shall be etarted through the center of the rope 8o that two palirs of strands shall be viaible
on each side thereaf. With the gpike inserted, the rope shall be placed in a compregaion
type testing machine in such a manner that the force necessary to push the spike through
the rope will be measured with the rope in a relaxed state without tension, completely free
to abgorb the force of the penetrating spike. The rate of loading shall be 6-inches per
minute. Care shall be taken to aswure that the epike ghall not be inserted leas than 5 feet
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. from a cut nor less than 5 feet from an area which has been subjected to a previous hardneas

test. The load nscessary to force the epike to the 1/2 inch diameter mark shall be measured
on ropes up to and including 2-3/4-inch circumference and to the l-inch diameter mark for
larger pize ropes. The 1/2-inch and the l-inch diameter marks shall be considered to be
reached when the respective mark just disappears behind two pairs of strands.

4.2.5.6 Determipation of gpliceability. A breaking strength speciman shall be prepared
and epliced at each end with five full tucks. The speciman shall then be allowed to rest for
24 hours. Three of the tucks shall than be backed ocut of the rope. The portion of the rope
from which the tucks have been removed shall be examined for varn displacemsnt and atrand
cockles.

4.2.5.7 Determination of fastness of printed matter of the identification marker to
salt water and mineral oil. Three lengths of the marker approximately I- eet each, one
of which will be recained as a control, will be enployed in this determination. Ilmmerse one
length for twe hours in synthetic sea water composed of 3.0 percent sodium chloride and 0.5
percent anhydrous magnesium chlorjde. Soak the remaining length for 2 hours in mineral oil
conforming to Military Symbol 2075-FH of MIL-L-17672. The fastnass of tha printed matter
shall be conasidered gatisfactory when no perceptible change in color or in legibility ie
noted during a vipual comparison of the exposed specimens with the control specimen following

removal from the respective environments.

4.2.5.8 Extractable matter. An extraction procedure, employing the Soxhlet apparatus
with chloroform or other suitable soivent, whail be used in this desterminstion. The procedurs
outlined in method 261]1 of FED-STD-191 shall be followed.

5. PREPARATION FOR DELIVERY

{The proparation for delivery requirements specified herein apply only for direct
Government procurements.)

5.1 Packaging, packing and marking. Rope in the guantity and on reels as specified
{nee 3.10), sha e packaged lcve or C, packed level A, B or C as specified (mee 6.2.]1)
and marked in accordance with MIL-C-3131.

‘ 6. NOTES

.

6.1 Intended use. The rope covered by thia specification is intended for use as
messengers and in-haul and out-haul lines for transfer at aea of personnel, light freight,
and other applications where relative freedom from torque is required in addition to high
strength, high elongation and maximum gripping surface.

6.2 oOrdering data.
6.2.1 Procurement requirements. Procurement documents should epecify:

| {a) Title, number, and date of this specification.
| {b) Circumference (oize) required (see 1.2 and tahle II).
(c) When first article sample is reguired (see 3.1 and 4.1.1).
{d) when information on identification marker is other than spescified (see 3.8).
| {e] Put-up and length, if other than specified (sees 3.10}.
(£f) Solection of applicable levels of packaging and packing (see 5.1).
{g}) That rope shall ba purchased on a price-per-pound basis {net weight) .
{h} That purchaser will accept at original waight, any unit which has been
shortened or cut for test specimens, if in complete compliance with thie

specification.

Whan thie apecification is used in a procurement which lnvokes

6§.2.2 Data requiremente.
the provigion ©f the "Requirements for Data® of the Armed Servicea Procurement Regulations
(ASPR}, the data identified below, which are required to be developed by the contractor, as
specified on an approved Data Item Description (DD Form 1664), and which are required to be
delivered to the Government, should be selected and apecified on the approved Contract Data
Reguirement List (DD Porm 1423} and incorporated in the contract. when the provisiona of
the "Requirements for Data® of the ASPR are not invoksd in a procurement, the data reguired

to bs devaloped by the contractor and raguired to be delivered to the Government should be

pelected from the list below and specified in the contract.
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Paragraph Data requirements Applicable DID Option
4.1.1.1 Firet article UDI-T-23450

ingspection report
4.2.1.1 Certificate of DI-E-2121

compliance

{Copies of data item descriptions required by the contractors in connection with specific
procurement functions should be obtained from the procuring activity or as directed by the
contracting officer. Unless otherwise indicated, the issue in effect on date of invitation
for hids or request for proposal shall apply.)

€.2.2.1 The data requirements of 6.2.2 and any task in section 3, 4, or 5 of the spec-
ification required to be performed to meat & data requirement may be waived by the procuring/
purchasing activity upon certification by the offeror that identical data were submitted by
the offeror and accepted by the Government under a previous contract for identical item
procured to this specification. This does not apply to specific data which may be required
for each procurement regardleas of whether an identical item has been supplied previously
{for example, test raports).

6.3 Ad;ustment for high moisture content. Material furnished containing an excess of
moisture wil accepted by an adjustment in weight to the 5 percent moisture basis.

6.4 First article inspeccion.

6.4.1 Invitations for bids should provide that the Government reserves the right to
waive the requirement for samples for first article inspection as to those bidders offering
s product which has been previously procured or tested by the Government, and that bidders
offering such products. who wish to rely on such production or test, must furnieh svidence
with the bid that prior Government approval is presently appropriste for the pending procure-
ment.

Preparing activity:
Navy - SH
(Project 4020-N012)
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