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MIL-R-44123B
10 May 1990
SUPERSEDING
MIL-R-44123A
26 July 1988

MILITARY SPECIFICATION
ROPE, FIBROUS, DOUBLE-BRAIDED, NYLON,/POLYESTER COMPOSITE

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

1. SCOPE

1.1 Scope. This specification covers one type of double-braided
nylon/poiyester composite rope for use in airdrop systems,

1.2 C(Classification. The rope shall be of the sizes shown in table III, as
specified (cee A,2).

2. APPLICABLE DOCUMENTS

2.1 Government documentis.

2.1.1 Specifications, standards, and handbooks. The following specifi-
cations, standards, and handbooks form a part of this specification to the
extent specified herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Defense Index
¢f Specificaticns and Standards (DODISSY and supplement thereto, cited ip the
sclicitation (see €.2).

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which mav be used in impreoving this document should
be addressed to: U.S. Army Natick Research, Deveicpment, and
Engineering Center, Natick, MA 01760-5014 bv using the
Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document or by letter.

AMSC N/A FSC 4020

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.




Downloaded from http://www.everyspec.com

MIL-F-44123F
SPELCIFICATIONS
FEDERAL
Uu-T-81 - Tags, Shipping and Stock
MILITARY
MIL-C-3131 - Cordage; Packaging of
STANDARDS
FEDERAL
FED-STD-191 - Textile Test Methods
MILTTARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection
by Attributes
{Unless otherwise indicated, copies of federal and military specifications,
standards. and handbooks are available from the Standardizaticon Documents Order
Desr, Pidg. 4L, 720 Robbins Avenue, FPhiladelph:iz, Fa 19111-5004,

18]
N

.2 Non-Government publications. The following document forms a part of this
document to the extent specified herein. Urless otherwise specified, the issues
of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of

documents not listed in the DODISS are the issues of the documents cited in the
salicitation (cee 6.2).
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTMD
[ 4268 - Tesiing Fiber Ropes
(applicatione for copies should be addressed to the American Society for
Testing and Materials. 1916 Race Street, Philadelphia, PA 19103-1187).

‘Non-Government standards and other putlicaticns are normally available from
crganizations that prepare or distribute the document. These documents also may
he avallable In or through libraries or other infeormational services.!

2.3 Qrder of precedence. In the evenl of a confiict hetween the text of this
document and the references cited herein, the text of this document shall take
precedence. Nothing in this document, however, supersedes applicable laws and

regulations unless a specific exemption has been obtained.

o
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3. REQUIREMENTS

3.1 First article. When specified (see 6.2), a2 sample shall be subjected to
first article inspection (see 6.3) in accordance with 4.3.

372 "Government or- contrzctor=purchases. The requirements specified in 3.8,
3.9 and 3.10 apply only to rope purchased directly by the Government. All other
requirements apply both to rope purchased as a component for an end item bv a
contractor and to rope purchased directly by the Government.

3.3 Material. It is encouraged that recycled material be used when practical
as long as it meets the requirements of this specification.

3.3.1 Nvion The core braid shall he fabricated from bright., white, high
tenacity, heat and light resistant, continuous filament nylon varn having a
minimum tenacity of 7.0 grams per denier.

3.3.2 Polvester. The cover braid shall be fabricated from bright, white,
high tenacity, heat and light resistant, continuous tilamentl polyester yarn
Raving a minimum tenacity of 6.5 grams per deniler.

3.4 <Construct

[

ori. The rope sha

(=N

[a ¥

t . be 0t double-brazided construction wherein a
braid of hollow structure manufactured in a separate operation serves as the
core., while a cover is braided over it in a seconc coperation. In the
manufacture of each braid. one~haif of the varns shall have "$" twist, while "Z7
twist shall be emploved in the remaining yarns. Testing shall be as specified

in 4.4.,4,

[+1}

3.4.1 Core and cover varns The core varns shall be one size (denier) and
all cover yarns shall be one size. The welght of the core shall be no less lhan
L7 cercent and nc more than 48 percent of the totzl weoight of <he rope for any

$ e
~

2t c

designated size. Struc

accordance with table I. Structural requirements for the cover braid shall be
1

TABLE I Structural reguirements for
Cores for use in o - Multiplier
rope sizes (based on
(circumference Tvpe of Number of Ends per carrier picks per inch)
Inches braid Carriers Min. Max. Min. Max
3/4 to 2 incl FPlain 3 1 6 1.5 1.9
Twill 12 1 3 2.2 2.8
2-1/4 to 4-1/2
incl. Plain 8 2 6 1.5 1.9
Twill 12 2 4 2.2 2.8
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TABLE I. Structural requirements for core braid (cont'd)
Cores for use 1in Multiplier
rope sizes {based on
{(circumference) Type ot Number of Ends per carrier picks per inch)
Inches braid Carriers Min. Max. Min. Max
5 to 21 incl. Twill 12 2 3 2.2 2.8
PARLE 1 sTruciiuvad requirements 1or covelr bresg
Multiplier

Rope size (based on
‘circumference ) Type of Number of Ends per carrier picks per inch)
inches bralc carriers Mii. Max.
374 to 1~k

incl, Twill le 2 LI V]
1-1/2 to 2 in:ci Twill 20 2 6.0 7.0
2-1/4 to 4-1/2

incl. Twill 24 2 7.0 8.0
5 Lo 21 incl, Twill 32 2 8.7 10,0

3.4.2 Twist of yarn. All yarns in the core and cover braids shall be twisted in
such a manner that after braiding, all surface filaments are essentially parallel to
the longitudinal axis of the rope. Heat setting of the ropes shall nol be
permitted.

3.4.3 Multipliers, Multipliers specified in tables I and 1T overcome the
romplexity of listine 2 range of pick rounts for everv size. Pick ccunt and
circumfersnce for either the inner or cuter hraird shall be measured at the
appropriate load P (see table 111) for the approximate rope size and shalil be used
in all caiculations for the inner and cuter braids as appropriate. The calculation
shall be as follows:

Mulztiplier = Pick count times circumference
3.5 Phvsical reguirements. The finished rope shall conform to the physical

properties specified 1in

table 111 when tested as specified in &4.4.4,
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TABLE 111. Rope physical properties

Circumference at Diameter Load Weight per 100 feet Breaking st
Load "P" (approximate) (approximate) "P" at load "P" (+ 5%) (minimum)
Inches Inches Pounds Pounds Pounds
3/4 1/4 12 2.1 2,490
1 5/16 20 3.1 3,650
1-1/8 3/8 28 4.1 4,780
1-1/4 7716 38 5.3 6,260
i-1/2 1/2 50 7.2 8,930
1 3/4 9/16 65 9.3 11,200
2 5/8 80 11.8 13,900
2-1/4 3/4 110 16.2 19,600
2-3/4 7/8 150 22.1 26,200
3 1 200 29.4 34,300
3-172 1-1/8 . 250 36.6 42,3C0
3-3/4 1-1/4 310 43.8 50,200
4 1-5/16 345 54.6 62,000
4-1/2 1-1/2 450 66.5 73,500
5 1=578 53u 71.9 85,000
5-1/2 1-3/4 610 88.6 102,000
6 2 800 107.0 121,000
ol 208 cud iZilo 142, 00U
7 2-1/4 1010 145.0 163,000
7-1/2 2-1/2 1250 167 185,000
B 2-5/8 1375 188 207,000
B-1/2 2-3/4 1510 220 240,000
9 3 1800 250 272,000
10 3-1/4 2100 307 335,000
11 3-5/8 2450 365 308,000
12 4 3200 439 460,000
13 41,4 3600 5G3 521,000
14 4-5/8 4300 588 603,000
15 5 5000 672 683,000
16 5-1/4 5500 755 763,000
17 5-1/2 6050 840 842,000
18 6 7200 923 921,000
19 6-1i/4 7800 1007 1.000, 000
20 6-172 8450 1092 1,078,000
21 7 9800 1260 1,233,000
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3.5.1 Elongation. The elongation of the rope shall not be less than 20

nor

greater than 30 percent at the minimum breaking strength specified in table 111
when tesled as specified in 4.4.4.

3.6 Finish. No extraneous material shall be added for the purpose of
weighting the rope. The extractable matter of the finished rope shall not ——
exceed 4.0 percent when tested as specified in 4.4.4.

3.7 Moisture content. The moisture content of the rope '‘as received” shall
not exceed 5.0 percent when tested as specified in 4.4.4.

3.8 1Identification marker. The manufacturer shall identify his product by
inserting a kratt paper or water repelient cotton marker between Lhe braids in
all ropes larger than 1-1/8 inches circumference. Unless otherwise specified in
the contract or purchase order (see 6.2), the manufacturer's name, the vear ot

manufacture, and the type of flber shall be clearly printed on the marker in

bold, easily-read type. Italic or script type shall not be used.

4.9  ldentitication. In addition to the reguive
unit shall have a Lickel (identiflicationi attached to { : i
purposes. The ticket shall conform to the requirements of tVDe B class 1, size
4 or 5, 15 CSU grade designation ot UU-T-81. The tickel shall be legibiy
printed, stamped. or typed with water insoiuble ink. The ticket shall contaln
Lthe following Information:

National Stock Number

Nomenclature

bp eeifloaloun Danbieg

Size (circumference)

Length

Weight (net)

Contrect number and date
rd . '
actu {

Date of manufacture (month and vear)
Name cf manufacturer

3,10 Pul-up. Unless otherwise specified (see 6.20. the repe shall be

furnished withcut knots or splices on nonrelurnable reels no larger than

in diameter. Unless otherwise specified (see 6.2), multiple lengths sha
permitted in the same put-up. When specified (see 6.2), continucus leng
other than a standard length, may be used. The rope shall be ordered by
as specified (see 6.2) Delivered weight per standard length shall be w
plus 10 percent, minus O percent of the weight specified in table IV T
e;ght fcr lengths other than standsrd shall be determined in <:cozdanre

able IV with the proper lengin ratlo app-ied. However, the sctual leng

acccrdance with ASIM D 4io8 shai. not be itess then Lhe steangard length.

T ote
1 be

with
th in

Stan

lengths are measured under slight tension in accordance with ASTM D 4268.
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TABLE IV. Fut-up

Size Net weight per
Circumference Diameter Standard length standard length
(Inches) (Inches) (Feet) (Pounds)
3/4 1/4 600 13.2
1 5/16 600 19.5
1-1/8 3/8 600 25.8
1-5/16 /16 600 33.4
1-1/2 172 600 45.4
1-3/4 &, 16 suUL 570
2 5/8 600 74.3
2-1/4 3/4 600 102.0
2-3/4 7/8 600 139.0
3 1 600 185.0
a-1/2 1-1/8 600 231.0
3-3/4 1 l/a oul 276U
4 i-h7is el 344.0
“-1/72 1-1/2 600 419.0
5 1-5/8 (V10] 453.u
5-1/2 1-3/4 600 558.0
6 2 600 674.0
6-1/2 -1/8 60U 788.0
7 2-1/4 600 914.0
T-1/2 2-1/2 600 1052.0
& 20578 600 1184.0
&-102 2-3/4 GYle; 1320.¢
9 3 HUD 1575.0
10 3-1/4 600 1934.0
11 3-5’8 600 2300.0
12 4 600 2766.0
13 4-1/4 A00 3170.0
i 4-5/8 600 3704.0
15 5 6o 4234.0
a 10 300 2378.0
7 S-1r72 300 2646 .0
18 6 300 2907.0
19 6-1/4 300 3172.0
24 6-1/2 300 3440.0
21 7 300 3969.0

5.10. % Hrasder solices. Bra:der spiices shall be the conlinualion of a
single interrupted strand (or multiple strand) with another identical stran
whxch follows the identical path in the braid. ltnougn 1t 1s desira

~

[o %
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limitations, braider splices shall be in accordance with 3.10.1.1 through
3.10.1.3. When specified (see 6.2), splicing tools shall be furnished

3.10.1.1 Standard length or less. 7To-allow for a braider malfunction, one
braider splice shall be permitted in the core and in the cover for standard
length or less as specified in table IV.

3.10.1.2 Continuous lengths greater than standard lengths. To compensate for
random strand failures when continuous lengths are greater than standard lengths
and up to 1200 feet maximum, an additional braider splice shall be permitted in
the core and in the cover. In producing the splices the distance of the
overlapping shall be equivalent to eight times the circumference 1n inches but
not less than 24 inches for ropes whose sizes are 3 inches in circumference and
less.

3.10.1.3 Splice acceptance. Because splices within the core are difficult to
detect subsequent to application cf the cover, a certificate of compliance
attesting to the number of braider splices shall be considered acceptable (see
4.4.1.1). However, a record of verifiable information shall be made available

PP S
L Lne lll)pELLUl.

3.11 Workmanship. The ends of all ropes shall be cut off squarely and be
securelv whipped, taped. or heat sealed. The reels shall be wound so that each
turs is free irom entanglement. The component braid and the Iinished braiced
rope shall conform to the gquality of product established by the requirements ot
this specification.

4. QUALITY ASSURANCE PRCVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor 1s responsible for the performance ol
ail inspection requirements {(examinations and tests) as specified herein.

Except as otherwise specified in the contract or purchase order, the contractor
may use his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set forth in
this specification where such inspections are deemed necessary to ensure
supplies and services conform to prescribed requirements.

4.1.1 Responsibilitv for compliance. All items shall meet all requirements
cf sections 3 and 5. The xnspection set forth in this specification shall
become a part of the contractor's overall inspection system or quality program.

The absence of any inspection requirements in the specification shall not
relieve the contractor of the responsibility of ensuring that all products or
supplies submitted to the Government for acceptance comply with all requirements
of the contract. Sampling inspection, as part of manufacturing operations, is
an acceptable practice to ascertain conformance to requirements, however, this
does not authorize submission of known defective material, either indicated or

actual, nor does it commit the Governmenl to accept defective material.
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4.1.2 Certificate of compliance. When certificates of compliance are
submitted, the Government reserves the right to inspect such items to determine
the validity of the certification.

4.2 (Classification of inspections. The inspection requirements specified
herein are classified as follows:

a. First article inspection (see 4.3).
b. Quality conformance inspection (see &4.4).

4.3 First article inspection. When a first article is required (see 3.1 and
6.2), it shall be examined for the defects specified in 4.4.2 and 4.4.3 and
tested for the characteristics specified in 4.4.4, The presence of any defect
or failure to pass any test shall be cause for rejection of the first article.

4.4 Quality conformance inspection. Unless otherwise specified, sampling for
inspection shall be performed in accordance with MIL-STD-105.
L.4.1 Component and material inspection. 1n accordance with 4.1, components

and materials shall be inspected in accordance with all the requirements ol
referenced documents unless otherwise excluded, amended, modified. or qualified

UG R
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4.4.1.1 Component and material certification. A certificate of compliance

may be acceptable as evidence that the components listed in tabie V conform tc
tne specified requirements.

TABLE V. <(omponent and material certification

Reguirement
Component Regulrement pairagraph
Nvlon yarn Material i1dentification 3.3.1
Polvester varn Material identification 3.3.2
Braided cover Construction 3.4, 3.4.1, and 3.4.2
and core Multiplaers 3.4.3
Craided ccre Limitation on hraider 2.10.1.1.
splices 3.10.1.2
3.10.1.3

4.4.2 End item visual examination. The end items shall be examined for the
defects listed in table VI. All defects found shall be counted regardless of
their proximity to each other. Ten percent of the length contained on each
sample unit, bhut not less than 100 feet, shall be subjected to the visual
examination. The lot size shall be expressed in units of reels of rope. The
sample unit shall be one reel of rope. The inspection level shall be I, and the
acceptable quality level (AQL), expressed in terms of defects per hundred units,
shall be 1.5 for major defects and 4.0 for total (major and minor combined)

Aafartc
U LT LLa

Ral
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TABLE VI End item visual defects
Classification
Examine Defect Major Minor
Appearance and Any cut 101
workmanship Chafed or damaged 102
Kink, darting yarn 1/, broken or locse
end, bulged strand. strand knot, or
strand or varn splice. 103
Ends not cut off squarely 201
Ends not securely whipped, taped, or
heat sealed 202
Identification Omitted, incorrect, or illegible 203
Insecurelyv attached or not as specifiecd 204
Marker missing, 20%
Cleanness Spet or stain, clearly noticeahble 27/ 206

Darting varn is an internal varn which proiects through the surface of the
strand.
2/ At normal inspection distance {(approximatelv 3 feet!l.

4.49.3  Length and windlngrexaylxclan. The end 1lems shail be gsxemined Lol
the length and winding defects sted in table VII. The lot size shall be
expressed in units of reels of rope. The sample urit shall be one reel. The
inspection ievel shall be S-3, and the AQL, expressed in terms of defects per
nundred units, shail be 4.0,

TARLE V1T, leneth and winding defects
. . i) - -
Lefeot Defelt
Length Less than specified.
More than the specified p.us tolerance of 10 percent
Wincing Improperly or not firmly wound resulting in kinks
#nots . entangling Or s.ippage during unwinding.

Knots or otherwise joinlné ot ends to make a
continuous length.
Ends not cut-off squarely and securely whipped,

taped, or heat sealed.

10
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4.4.4 End The end
characteristics listed 1n table IX.
FED-STD-191, wherever applicable. and as listed in table IX,
The lot size shall be expressed in units of reels of. rope.

items

item teﬁtxnz

shall be in accordance with table VIII. The sample unit shall
all circumference ropes. The physical and chemical values speci
section 3 apply to the average of the determinations made on a
test purposes as specified in the applicable test method. All
shall contain the individual values utilized in expressing the

The lot shall be unacceptable if one or more sample units fail
requirement. Tests to determine compilance with specification

shall be tested for the

The methods of testing specified in
shall be followed.

The sample size

be 70 feet for

in
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requiremernts,

r

including quantity of delivery, may be made under prevailing atmospheric
concitions, 1ln case ot dispute, testing shall be pertormed on sample unitls
which have reached equilibrium under standard atmospheric conditions as defined
in section 4 of FED-STD-191.
TABLE ViIl Sampling for testis
Lot size in Sample size
reels in reels
Dote 2 ]
3 te 13 Z
16 to 40 3
S0l a 11N [ <
41 to 110 )
111 tea 3300 o
4 4 4 i -~ ‘
301 to 500 10
501 and over 15
TABLE IX tné item testics
Requirement Test
Characteristic paragraph me thod
Number of braids 3.4 Visual 1/
Lay ¢f rope 3.4 Visuai 1.
Circumference 3.5 6003
Breaking strength 3.5 6015 2/
Elongation 3.5.1 6015 2/
Extractable matter 3.6 2611 3/
Moisture content 3.7 2600
1/ One determination per sample unit shall be made and the results shall be
vormArtad ae mace Ar Fai)
l'_':;.'\.,l LT acs })ODD il PO ¢ I SN S
1!
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3/ Except that extractable matter shall be determined using the chleoroform
extraction procedures.

4.4.5 Packaging inspection. The sampling and inspection of the preservation,
packaging, and container mark;ng shall be in accordance with the requirements of
MIL-C-3131, except that the spection level shall be S-2, and the AQL,
expressed in terms of defects per hundred units, shall be 2.5.

5. PACKAGING

5.1 Preservation, packing, and marking. Preservation, packing, and marking
for each level of protection shall be in accordance with the applicable
requirements of MIL~-C-3131 (see 6.2).

6. NOTES

tThis sectlion contains information 0l & pen&re. of eXpiaudiory nalure tnal mav
he nelopful. but 1s not mandatoryv)

6.1 1Intended use. The rope is intended for aerial delivery of heavy
egquipment.,

6.2 Acquisition reqguirements. Acquisition documents must specify the
following:

a Title. number, and date of this specification.

b. Size circumference required (see 1.2 and table Il11).

2. Issue cf DODISS tc be cited in the sclicitation, and if required,
the specific issue of individuzl documerts referenced (see 2.1.1 and
2.2).

d. When a first article is required (see 3.1. 4.3, and 6.4).

e, When informaticn an identification marker is other than specified
{see 3,87,

f When recls are to e cther than specifled lsee 2,100,

2. When ltiple lengths are not allowed f(see 3.10).

h. When continuous lengths, other than a standard lerngth, may be used
(see 3.10).

i Weight per staindard ed (see 3..0).

j. When splicing tools (see 3.10.11%.

K. Levels of preservati g {see 5.1).

1. That rchaser will accept at original weilght, any unit which has been
shcrteneu orocul for mmens . Lioun complele comp.iance with

this specification.
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4.3 Adjustment for high moisture content. Material furnished containing an
excess ot moisture will be accepted by an adjustment in weight Lo the 5 percent
moi1sture bascs.

6.4 First article. When a first article is required, it shall be inspected
and approved under the appropriate provisions of FAR 52.209. The first article

should be a nrePrndnﬁfinn sample. The anfrar?ing nfficer should specify the

.....................
appropriate type of first article and the number of units to be furnished. The
contracting officer should include specific instructions in acguisition
documents regarding arrangements for selection, inspection, and approval of the
first article.
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1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision
jetter shouid be given.

2. The submitter of this form must complete blocks 4, 5, 6, and 7.
3. The preparing activity must provide a reply within 30 days from receipt of the form.
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waive any portion of the referenced document(s) or to amend contractual requirements.
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