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 Designation: D 4268 - 93 

Standard Test Methods for 
Testing Fiber Ropes 1 

This standard is issued under the fixed designation D 4268; the number immediately following the designation indicates the year of 
original adoption or, in the case of revision, the year oflast revision. A number in parentheses indicates the year oflast reapproval. A 
superscript epsilon (€) indicates an editorial change since the last revision or reapproval. 

1. Scope 

1.1 These test methods specify procedures to determine 
diameter and circumference (Section 8), linear density 
(Section 14), breaking force (Section 21), and elongation 
(Sections 28 and 36» of fiber ropes except those ropes 
incorporating steel wire. (See MIL-STD-191) 

1.2 The values stated in SI units are to be regarded as 
standard. The values provided in parentheses are provided 
for information purposes only. 

1.3 This standard does not purport to address all of the 
safety concerns, if any, associated with its use. It is the 
responsibility of the user of this standard to establish appro­
priate safety and health practices and determine the applica­
bility of regulatory limitations prior to use. Additional 
precautions for these test methods are given in Section 5. 

2. Referenced Documents 

"2.1 ASTM Standards: 
D 76 Specification for Tensile Testing Machines for 

Textiles2 

D 123 Terminology Relating to Textiles2 

E 4 Practices for Force Verification of Test Machines3 

E 74 Practice for Calibration of Force Measuring Instru­
ments for Verifying the Load Indication of Testing 
Machines3 

2.2 Military Standard4: 

MIL-STD-191 

3. Terminology 

3.1 Definitions: 
3.1.1 braided rope, n-a cylindrically produced rope 

made by intertwining, maypole fashion, several to many 
strands according to a definite pattern with adjacent strands 
normally containing yarns of the opposite twist. 

3.1.2 cycle length n-in braided rope, the, distance, par­
allel to the rope axis, of the strand to make one revolution 
around the rope. 

3.1.2.1 Discussion-pick count is reported in picks per 
metre, picks per foot, picks per inch, etc. 

3.1.3 pick count n-in braided rope, the number of 
strands rotating in one direction in one cycle length. 

1 These test methods are under the jurisdiction of ASTM Committee D-13 on 
Textiles and are the direct responsibility of Subcommittee D 13.16 on Ropes and 
Cordage. 

, Current edition approved July 15, 1993. Published September 1993. Originally 
published as D 4268 - 83. Last previous edition D 4268 - 93. 

2 Annual Book of ASTM Standards, Vol 07.01. 
3 Annual Book of ASTM Standards, Vol 03.01. 
4 Available from Standardization Documents Order Desk, Bldg. 4 Section D, 

700 Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS. 

3.1.4 elongation, n-the ratio of the change in length of a 
rope during application of tension to the original length of 
the rope when new. 

3.1.4.1 non-elastic elongation (NE) n-ofrope, elongation 
after cyclic tensioning the rope to a specified force for a 
specified number of cycles. 

3.1.4.2 recoverable elongation (eE) n-of rope, elongation 
which may be reclaimed following a period of rope relax­
ation after the rope was cyclic tensioned. 

3.1.4.3 residual elongation (RE) n-of rope, elongation 
after cyclic tensioning the rope to a specified force for a 
specified number of cycles and allowing the rope to relax for 
a specified period of time. 

3.1.4.4 working elongation (WE) n-of rope, elongation' 
which is immediately recoverable when tension is removed 
from the rope. 

3.1.4.5 total elongation (TE) n-of rope, the entire elonga­
tion at any given applied force. 

3.1.5 extension, n-the ratio of the change in length of a 
rope during application of tension to the length of the rope 
immediately before application of that load. ' 

3.1.6 jiber rope, n-a rope produced primarily from 
textile fibers. 

3.1.7 jid, n-a wooden or hard plastic tapered tool used as 
an aid in rope splicing. 

3.1. 7 hockle, n-in rope, a strand kink in a rope causing 
yarn displacement in the strand resulting in rope deforma-
tion and damage. ' 

3.1.8 kink, n-in rope, an abrupt bend or loop in the rope 
which is the result of an unbalanced twist relationship in the 
rope structure. 

3.1.9 plaited rope, n-rope made from eight strands 
arranged in four pairs in which one strand is placed adjacent 
to the second in each pair and in whi<:;h each strand in each 
pair has been twisted in one direction while each strand in 
each alternate pair has been twisted in the opposite direction 
and the four pairs of strands are intertwined maypole fashion 
in a manner such that each pair of strands passes over and 

, under adjacent pair of strands (syn. eight strand rope) 
3.1.10 tuck, n-in rope, a free strand of the rope placed 

between rope strands during rope splicing. 
3.1.11 reference tension, n-a low tensile force, generally 

about 1 % of the rope breaking strength, calculated in 
accordance with 11.2, and used for initial rope tension 
determinations. 

3.1.12 rope, n-a compact and flexible, generally torsion­
ally balanced continuous structure, greater than 4 mm (5132") 
diameter capable of applying or transmitting tension be­
tween two points. 

3.1.13 strand, n-in jiber rope, an ordered assemblage of 
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D 4268 j. 

textile yarns used to make fiber rope. 
3.1.14 twisted or laid rope, n-rope made from three or 

more strands which are twisted or laid together in a twist 
direction opposite to the twist in the strands. 

3.1.15 For definitions of other textile terms used in these 
test methods, refer to Terminology D 123. 

4. Significanc~ a~d ,'Use' " .-; ',' . " 
4.1 Test Methods D 4268 for the determinatio:h of size,' 

linear density, breaking force, and elongation may be used 
for 'acceptance testing' ~'of commercial shipments,' of ''fiber 
ropes, but ;caution 'is advised since 1nfo11113.tion ern betweeriJ 

laboratories precision is not complete.' ' ;" l ~ , 

,4.Ll'ln case of disbute atisingHfrom"'diffetcnces in're­
ported results when. using· Test Methods"]): 4268 for accep:,: 
tance testing of commercial shipments" the, -lmtchaser:and 
th~suppHef'should conduct compataHve' tests'to deterinine if 
there,is,a statistical bias between: their taboratoties.·Cohipie-
tent statistical assistance.is 'fecom'J)1ended' for the investiga.,;: 
tiqnof,bias., As ;a;minimutil~ the, two .parties',should)take a 
gro.uP ofltest~,speCim,ensi which~;'i:are'i'as homogeneous :as 
ppssjble ',an,d w:bicb.are from.R)lototmaterial'ofthe.}type in 
question. The test specimens shoql4 :thep':.··b~ randomly 
as,signed}~ eq.~~l numbers to 'eaQV 1~t>~r~top'.fo(~testiQg.; The 
average" test .. results 'frqm ,t\1e·Awo.J~boratQJjps sh(:mld.1i>e 
compared using Student's T-Test for unpaired ,dat~. with'an 
aCyyptable probability JeveJ chofienby the:twp, ,paf1;ies before 
tIli;'"iesting" IS begun~ If 'a bi~s~~s' estiJ?1ated, ;'~ithei; ~ its cause 
mus,t ,py fo,updand cprrecte~:O~Jhe;p:urchaser"at;l9 supplier 
m~f as.~e~ to,h)~er~ret. furth~i" re~mlts 'in \ r~~ation. to the 
observed diffeieiic~s' "betw~~p tlie' ayerage t~st. t~su1t~. , ' 
~;J2" J#~,:~ ~~al:'.~~eisi~n· t~ ':Hse,'~,' spe~l:ti\ed lueth9d for 

acceptance testmg' of commercIal shlpmenfs mu~t be made 
by the Pl!~cp.~~er, ~nd, ~he suppli~r,. an~ will depend" ()ft' 
co'dsid~ratr6ng;; 6tiIer thart . 'the 'preCision': 6f ,the method, 
including the cost qf sampling and testing and the value of 
the loFoririat~rUil "bdftg . t~'sted. fdr very' hirge ~'tope's, 'where 
tht·' cost, for'; te~tirrg ~uch rdp:e~{ may be', prohipl~ive,; an 
extrapolation method for determining the rbpe6hai-acteris­
tief';' n1~ybe ' a viatll6£ ia1fefna:tive wherls\1,ch trieth.o·d'~ are 
agteed upon :by thepurch3:se{aiid the:'supplier." "\~ ... 

, !' i, '.f .... ~ . : 

5~.'Hazards"" j ~,';. ")' .. 

, 5: 1 .Rbb,ejekti,hg;t6.r, ~f¢~kirig~f,ofce" .afi~.\~16hg~tl0n, 'b~#'be 
dangerous '!antl: ~e~¢n ' ·~~thaEl:)f is' impot;tilliii that lpersOlls 
wittiessl'ng, such :tope test\ri~~iirtthlding: the,·t~sdng'ri1~ch1he· 
obei~tbt~ h~·i::mad~ 'awiitel'ot 'the:'d~lljger~ Ihvoiv~d .. ,aild tI1~ 
precaliii6t1s: ;~ecessaiy·to' iavoid 'injurY; The' 'test ," ihachlii~.' 
contaIning tbe"tope' specimen sl1ohld: :tie reinote fr6m ob~' 
servers {dr;'shotild' be; enclosed'wh1r aft ~hchotei:f cover 6r liet 
that1wiUboJitaH.l ilie~ rope' after it breaks'. 'PetsoAs' witnessing 
t~e test~, ~nd ~h~ ~acliihe' ~p.etal()ri~?st ~e ~it.~lel' ,far e~dti~li' 
away from the testrng ·machine' or be nehind barriers that wtll 
protect,tliehi if,' the· brok~n,' "r6pe~hould ' snap 'back 'and; 
whiblash 'Out ofthe'test'inaGl'Iille/. ".) /. " , 1,\,'" 

5.2 One can not expect a fiber rope thal: hreaks" at a· 
specific' force • as: detethlinedr;usingt ; this'.' test ptbce<iilfb "to 
break ,at "that sarrie force :if~the; rope is subjeoted :foa rsb:dden·, 
force ,'such as }whHe·arresting' a: faJIing, mass' bt 'If-the, to-peds: 
distorted by a knot, a kink or other such distortion, r,A knot,; 
kinro';,or, lother such . distortion', of t1;le''\ rope' structur~ . hlay 

t, " 

reduce the breaking force as much as 60 %. 

6. Sampling " , " .," ",.' 
'('-:'- ~;""'I . :~.,~':. I~: ;.;;.' .'! ...... i,'!':~"~ \ 

6.1 Lot Silmple-As"~ lot' ~amplef()t:,acceptance testing, 
take at randomthe"'?nurhber of sP091s~f:ieeIs~coils, or other 
shipping units directed in an applicable material specifica­
.tiO~'f)r oth~r~greemen1J,betweenthe ,purchaser and supplier. 

,Considerspoois, reels~'coils~ op'other'shipping units to be the 
primary sa1nplihg' units.' '.:: ,1;", , ,',: 

NOTE I-An adequate specification or other agreement between tht; 
purchaser and the supplier requires taking into account the v~li1ability 
1?~twe~,n. l~hipp~J1g units ap:~:Lgetw~.~1l ~p~Qitwms. (rom a single' shipping 
u,nit.so,;as t~ Wqvid~ ~ samplj,~~;plan.:whic.~, at the ,speqifi~~ leyel of the, 
~l,~OPI~~Yd:' °l~l~tt~~est; hal~t·a mI": e~lpingfpl pr~ductr'~;ris~,!, ,~cceptabIy\51~ality 
eve an Iml mg qua I y eve. " .' 

,~~~', ~'- :),·r ",;~.:. ',.:; ;;"').J', j." ' •. '. t. . , 

6.2 Test Spf(cime[l.s, :;,~ Rppe ,sp~c~men~.·. [or J~boratQry 
t~st~n& .. ;~hf1ll 9~ take~ f~wn\ the lot~~mpl~ J.m#,s i;~ lengths 
direct~d, in the <~ectiql}~ on: pr9cedur~ . .fo~" il}.dividual proper-.. 
ties. 'Ii .".' '. " 

.62.1..,1;'0 rem~)Ve. aspec~~eh ,for,testip.~Jx9~a spoql :o~ 
reel, ips~rt a,~ipe OJ; . solid roqndQ~r ~brough th~ Ge,nter \101es 
oJ.th~ sRo,ql··OJ;" ree.l 'and, suppq11 tQ,y pjpe '9r bar. je~ds so t1;lat 
the ~po<;>LOJ; ~eel pan rot~te a~the,speGiwen:~s pullect off the 
spool, or reel. Do;not~!emove.t~e ,ropelspeci1l1en over the 
spool or: ree1', flange,~s this 'wiij, ,distort t4e' J;ope· ~Qnst11lqti9~: 
by adding or removing twist from the rope. If the shipping 
unit is a coil, remove each rope spycimen accor,ding.-t()"the 
manufacturer's instructions."J . " ," " . 

6.2.2 Using a crayon or other sultablerharkirigdevice, 
mark'a lide:parallel ito the;rope axis along theJropc'spedmen 
surface. The mark can be placed on the rope surface,~hile 
the rope is on the spool'or reel' or tHe,maddngican.be done,las 
the rope,islremov.ed from the spool or,reel.·Ifthe·topeis iii a 
coil~ the,miwking'should be, done 'as ,the rope is removed 'from 
the CQil.·' 'f 

7. Conditioning 

7.1 Unless specified, standard conditioning· of 'the., rope 
specimen is not required. 

DIAMETER AND CIRCUMFERENCE'" 

~ •. SCOP~'l {1 4 ; 

:811 Thisit~st methbddetermines;thediatrteter:and drcum-
ference;of:fiber'l'opeVi /'l' 1'1,' 

. "~ ;'r~;,~' ,< , I '~i ~.' 

9'jSign~fiG~gce ,~nd Use 
, '9.1' : Rope'''' specifications ,indicate 'nominal" diameter' or 

nominal circumference or both. The nominal diametd7' must 
be known to;calcl1late'the RefetenceTensibnto apply~.to the 
rope for test purposes. The, Itaotilial: diameter should,' be 
determined, when the end use of the 1'0pe requires that the 
rope be thr.eaded through sizedhofes 01' other Sized ha1'd­
ware. 

10. Apparatus '<1;. 'I'" 01" ',n ,'; ,',< ' 

10J ' Tehsi~hihilDevic~,' fo'r" applyihg jihe referehcet~ll­
shi>u. lUse calibtrated"masses· or.a '~alibf,ated, force, mechanism. 

10.2 Measuring Material;:fo'f circumference'detel'lrtinA-' 
tion. shall have zero .or'yerr',~9~\,#r~;r¢~~liil(ft~ei;;:~Hght 
t~~~lpn, sU9P~,~,m,anda., or. sls.~lfib~rs ~21l1.1~',(1/"6 in::)"wide 
stnp of kraft paper or bonded paper .. :,:!.] ;I:."~..cA)"" 

3':/2' 
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10.3 Measuring Devices. 
10.3.1 For circumference determination. 
10.3.1.1 A narrow flexible tape having zero to very low 

stretch, calibrated in 1 m (1/32 in.) increments. 
10.3.2 For diameter determination. 
10.3.2.1 A narrow flexible Pi tape, having zero to very low 

stretch, calibrated to measure diameter directly when 
wrapped around a cylinder. The Pi tape should indicate 
diameter in millimetres (0.01 in.). This tape is called a Pi 
tape because of its scaling. 

10.3.2.2 Calipers, calibrated to measure diameter directly 
in 1 m (0.01 in.) increments. The caliper pressing feet should 
cover the width of two strands. 

11. Procedure 
11.1 If the nominal diameter is known, use it to calculate 

the initial rope tension for determination of linear density 
and elongation. If the diameter is not known, measure it with 
calipers or diameter tape while the rope is under zero 
tension. If circumference is measured, divide the measure­
ment by 3.14 (Pi). Use this result for the nominal diameter 
and calculate the initial rope tension. 

11.2 Calculate the Reference Tensions using eqs 1 & 2: 

SI Units: Reference Tension = N = 1.38 D2 (1) 
Inch-Pound Units: Reference Tension = P = 200 d2 (2) 

where: 
N = reference tension in newtons, 
P = reference tension in pounds, 
D = diameter in millimetres, and 
d = diameter in inches. 

11.3 From the laboratory sample, prepare a test specimen 
at least 1800 mm (6 ft) long between grips, knots or ends of 
splices. (See 6.21.) 

11 A Place the rope in the tensioning device with the 
marked line on the rope (see 6.2.2) parallel with the rope 
axis. 

11.5 Apply the reference tension (see 11.2) to the 
specimen. 

11.6 While the rope is under this tension, measure the 
diameter or circumference directly using one of the mea­
suring devices specified in 10.3. 

11.7 Repeat the measurement as described in 11.3.4 at 
two more points along the specimen of rope with no two 
points closer than 300 mm (1 ft) from each other or from the 
grips, knots or ends of the splice. Average the three determi­
nations. 

11.7.1 If calipers are used, the caliper feet should span and 
contact at least two strand crowns and a moderate compres­
sion applied. Secure the caliper feet, remove the caliper and 
read and record the dimension obtained. 

11.7.2 .. If the flexible tape is used, wrap it around the rope, 
apply a. moderate tension, read the circumference directly 
and record the result. 

11.7.3 If a low stretch measuring material is used, wrap it 
around the rope and apply a moderate tension, cut or mark 
the measuring material at a point of overlap, measure the 
resulting length of the material and record the result as the 
circumference. 

11.7.4 If a direct diameter measuring tape is used, wrap it 
around the rope and apply a moderate tension. Read the 
diameter directly from the tape and record the result. 
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12. Report 

12.1 State that the specimens were tested as directed in 
Test Method D 4268 for Measuring Diameter and Circum­
ference. Identify the rope specimen, the type of measuring 
devices used and method of sampling used. 

12.2 Report the following information: 
12.2.1 The average diameter and/or circumference in 

millimetres or inches, as required by the purchase order or 
contract. 

12.2.2 The purchase order or contract number. 
12.2.3 When required the ambient temperature and rela­

tive humidity prevalent during the test. 

13. Precision and Bias 

13.1 Precision-The precision of the procedure in Test 
Methods D 4268 for determining diameter and circumfer­
ence is being determined and it is anticipated that the 
interlaboratory testing and statistical analysis will be com­
pleted by 1994. 

13.2 Bias-The value of the diameter or circumference of 
rope can only be defined in terms of a specified test method. 
Within this limitation, the procedure in Test Method D 4268 
for determining rope diameter and circumference has no 
known bias. 

LINEAR DENSITY 

14. Scope 

14.1 This test method determines the linear density of 
fiber rope. 

15. Significance and Use 
15.1 Fiber ropes are usually specified and evaluated on a, 

linear density and strength basis. 

16. Apparatus 

16.1 Tensioning Device-See 10.1. 
16.2 Weighing Device-Balance or scale to measure the 

specimen mass to an accuracy of 0.25 % of its total mass .. 
16.3 Measuring Device-A graduated tape which will 

measure the required length of rope specimen' to~the nearest 
1 mm (1/32 in.); 

17. Procedure 

17.1 The te~t specimen shall be at least 1800 mm (6 ft) 
between the hQlding clamps or other means used to termi­
nate the rope, with the rope line parallel to the rope axis (see 
6.2.2). Then the . specimen shall be tensioned to the Refer­
ence Tension of 11.2. 

17.2 Measure a minimum of 150Qmm (5 ft)ofundis-' 
turbed rope in the specimen and mark the length on the rope 
carefully while the specimen is under the Reference Tension. 

17.3 Remove the tension from the rope specimen, wrap 
adhesive tape tightly around the rope adjacent to the marks 
to prevent the specimen from unravelling when cut, 'and then· 
cut the test length at the marks and perpendicular to the rope 
axis. Remove the tapes used to secure the specimen. 

17.4 Weigh the rope specimen on the weighing device.: 

18. Calculation 

18.1 Calculate the linear density of the specimen to the 
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nearest 1 % of its specification linear density in kg! 1 00 ~n1 
(~b/100 ft) using equatipp. 3,pr,4:,. 'I '\ ,,'I. ,,' 

"'; iSI;Uriits: A,=KIM:X 100 ,(3) 
; Inch-Pou}1d Unit~;: .B~r;= RIB x ,1..00 (4) 

where: ';:" ", 
A = linear density in ;kilograms per ·1 OotmHres,' ' 
B = linear density hi 'fjbunds; per t00:feet(' 
K = mass in :kilbgrams, 
P = mass in pounds, 
M = length in metres, and' , 
F = length in feeL 

19. Report 

19.1 State that the specimens were tested 'as 'directed in 
ASTM Test MetQod, D 4268, fOLDetermination of Rope 
Ljn~~r..pen$ity, Qesqribe the' xop~ t.ested and:, the method of 
sampling ~,S~q.'h., "'I \', 

19..2;: Report~ theJol1o~~nginformation:, , 
19.2.1 The linear density in kilograms perlOO metres or 

po~nds.·per ,100 ft fl,S· reqUired by the purchase, order or 
contrcwt :,,' 

19.2.2 Thepllrchasel order. or, contract, number. 
19.2.3, \\fhen. requjred,'ithe,a],Upient tewperatute and rela-

tive humidity prevalent during the test. ' 

20. Precision and Bias ,", 

20.1 Precision-The precision of the procedure in Test 
Methods D 4268 for determining linear density of fiber rope 
is being' determined' 'and it is anticipated that' the 
interlaboratory testing and statistical analysis will be . com-
pleted by 1995. . " ,. .... 

20.2 Bias-The value of linear density offibet'rope can 
only be' defined 'in . terms of 'a specified test method. Within 
this limitation, the procedur~' ill Test Method D 4268 'for 
determining rope diameter and circumference has no known 
bias. 

21. Scope 

J1REA~ING FORCE-

\ 

, " 

,'21.,1 This .test method determines the breaking lforce, of, a 
fiber rope. 

22. Significance and Use 

22.:1 The" bteaking. force 'of. a' rope' is a major propertY' to 
gage,its serviceability:. When 'comparing'Jhe' breaKing' forces 
of, tWQ.or more; ropes' ha~ing the same"Gons,ttuction 'or 
different,,· consttuctions, . it is i important ·to know' their ,Icom.;; 
parative linear densities; for although ropes may' 'appearithe 
same size in) diameter or Circumference,' theitlineaf'densities 
may, be' differep.tenotlgh; to' affect their breaking force., ' 

22.2Published,specH1cations: of fiber rope properties usu:. 
allyoover new land; unused ropes;' Used ropes .may be tested 
using 'theSe' methods',.: bat' test tesultsmay be different. thatt 
published speeifidati0n~ dependingtdn how tl1erope'· was used, 
and "how long it>was :'used .. ,Most "usedi topes;' do , S1iffer i ,ai 

strength loss due.to damage\ fromabrasion,buts,:mislise due 
to mishanqlirig;Jmprdpel' ,storage' or over tensioning. It can 
be expected that strength loss will occur dependi,ng <;m the 
severity of the rope use. The degree of rope ; deterior~tidt1 
may be,'sigl1ificant' enough to warrant'r'eplacing',the 'rope. 
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When in doubt, consult with the mal1ufactureL ' 

23. Apparatus 

23.1 Tensile·Testing;Machine meeting the following:re-
quirements: :. ';'V'J ~ 

, . 23. r.: 1 'The, rate· of travel, of the pulling ctbss' head during 
the'D:reaking fon;e'test spall oe such that, aft,er precycling the 
rqp~ as described in '45.4, the lope is loadeg to' 20 %"of its 
estiinated::breakitig force in not les~(than'20' sec nor 'more 
than 200 sec. The rate of travel of the 'pullIng ~ead may be 
adjusted'duriqg the precyc1in~. to achieve tllis' rate; , 
, '23.1.2 The stroke and 'bed length of tlie testing machine 
shall be long enough to extend tlle''iopespeci'irten to rupture 
in one continuous pull without interruption, With,prior 
agreement of the purchaser and supplier, the splice proce­
dure atid/splice eye siie may be modified,'if this "will allow 
thy,test ma:cI1ine t6"acd6minridate;t~e prescribed length 6f 
tope betweensplic'es'.~ . 

23.1.3 The'holding: and'pu1ling'ends~df 'the testingma­
chine shall have pins ':brpbsts whose' diametets are 'no less 
than'one and6be halftimes t~edigI?1eter'of the rope' being 
tested when usi~g eye splice termin,atiotis. ' 

23;1.4 Thestrbkeof the testing'tnachine (the total dis­
tance the cross head will move) must be long enough to 
extend the rope specimen t6 rupture in one'continlious pull. 

23.1.5 The testing machine shall be equipped with a force 
indicating device such as a digl, digital rt!ad-out, or digital 
recorder, so that the maximum force ,required to,rupture the 
specimen will remain on the indicator. 

23.1.6 The testing machine'shall be calibrated at least 
once, a year .... l.h~.:m~J4pd()f v~rificat.iol1 and, pertinent, gata 
~hou1cl. b~ in accQrqance with,.' Sp~,9ification E 4' with force 
measuring instruments certified in accordance with Praptice 
E 74"and is,;directlYI,trflceable to theN~tiol1al Ipstitute of 
Standards, and Techllology. , 

23.2 Fids, of appropriate design and size to aid in eye, 
splicipg of the rope specimen. , 

~4. Pri~~autio~s, 

24.1 See 1.3, 5.1;.and 5.2.' 

25. , Procedure, 

, 25.1 i The length of untlisttirbed ito1>e' between the splices 
or'othertenninations'shall'be a miriimimi of 1500'hlm(5 ft} 
fot~rbpeS' up" to 125'mtn· (5 in;.}' titcumference and 'a 
minimum of at least 12 times the rope circumference fof' 
latgertbpe'S. ,,1 .. ,! ,.;. ':·:.~il": ['::' , " .. ':'1' , "; , 

. Z5:Lt For: splicabIe:;ropes;:the~tesf :spedimens shall be 
terminated· with" sP1.ices,,"·Fot~ili~ee-strana laid" roJjes, 'the 
minimum number of tucks [ot'each"splice:shall of four full 
tucks, oni"2/3 tuck and one '113' tuck. For ':eight-sttand plaited 
ropes, thetninimurri number of tucks foreacli 'splice 'shall 
consist of two double and two single tucks. For braided rbpes 
and . any special rope C0l1Stl'ildidns," C'O"nsult with: the 1'ope 
manllfacttll'er 0 ... the' COi'oage Institbte for the' "hecessary 
spiicitig iiisttuctions.' I' 1 :" " ,1.1 

• 1 L' j.J • .. I ~ , ! ~ "I; '~ I '. ,1 • ii," , '.... I l t. ' 

NOTE 4-Poor splicing can result in POOl' test results which do not 
reflect the f\ctual breaking force of the rope. It is essentiaI'thattlle person 
orpersons':'piepai'ingthe Sl)~cil'neii for teM be trained properlY,and be 
experienced iiI· the 'art Of sl)Hcing 'rope ;so . dIUt tlie ~splicil1g is done', 
properly arid,with good wOl'klllartship. ' ,:!' 
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25.1.2 The inside length of each eye splice, measured with 
the insides of the· eyes in contact, shall be at least twice the 
pin diameter around which the eye will be placed on the test 
machine. The results of a rope break which occurs in the 
tucked portion of the rope specimen may be disregarded and 
another rope tested. 

25.1.3 If agreed to in advance by the purchaser and 
supplier, blocks, clamps, grips, or any other suitable means 
may be used in the above procedure instead of eye splices 
and pins to hold the test specimen while subjecting the rope 
to the test break. If a dispute arises concerning the test results 
using blocks, grips or any other holding mechanism, make 
the test with eye spliced rope. 

25.4 Cycle the rope ten times from the Reference Tension 
of 11.2 to 20 % of the estimated breaking force. During this 
precycling, the rate of travel of the testing machine moving 
cross head may be adjusted to achieve the required rate of 
travel prescribed in 23.1.1. 

25.5 At the beginning of cycling, during the tenth cycle, 
after the tenth cycle, and after the 30 minute waiting period, 
carry .out the measurements prescribed in Parts 36 through 
40. 

25.6 Increase the force in the rope from the reference 
force calculated in 11.2 until it breaks, at the rate of moving 
cross head travel prescribed in 23.1.1. Record the force at 
which the rope breaks and the maximum force applied to the 
rope, if higher than this breaking force. 

25.7 Carry out the calculations called for in Section 41. 

26. Report 

26.1 State that the break test was made as directed in Test 
Methods D 4268. Describe the rope tested and the method of 
sampling used. 

26.2 Report the following information: 
26.2.1 The specific method used for holding the specimen 

in the testing machine, the type of straining mechanism used 
and the rate of travel of the cross head. 

26.2.2 The purchase order or contract number. 
26.2.3 The number of cycles, applied load, elongations 

and extension called for in Part 42. 
26.2.4 The breaking force of the specimen in kilonewtons 

or pounds force; . 
26.2.5 The ambient temperature and per cent relative 

humidity prevalent during testing when required by 7.1. 

27. Precision and Bias 

27 .1 Precision-The precision of the procedure in Test 
Methods D 4268 for determining breaking force is being 
determined and it is anticipated that the interlaboratory 
testing and statistical analysis will be completed by 1995. 

27.2 Bias-The value of the breaking force of fiber rope 
can only be defined in terms of a specified test method. 
Within this limitation, the procedure in Test Method D 4268 
for determining breaking force is a function of the rate of the 
force application, condition and size of the holding mecha­
nisms, splicing quality and technique, and other factors. 

ELONGATION OF NEW ROPE, INITIAL TENSION 
APPLICATION 

28. Scope 

28.1 ,This method determines the elongation of new fiber 

375 

rope during the initial application of force. 

29. Significance and Use 

29.1 Some end uses of fiber rope require information 
concerning the increase in rope length when initial forces are 
applied and other end users require information on the 
potential energy absorption ability of the fiber rope when 
used the first time. Both requirements can be calculated from 
a force-extension curve which can be created from informa­
tion that can be obtained using this test method. 

30. Apparatus 

30.1 Tensile Test Machine-see 23.1. 
30.2 Fids-see 23.3. 
30.3 Measuring Scale, accurate to at least 1.0 mm (1/32 

in.). 
30.4 Marking Device-a pen or soft lead pencil that can 

clearly mark the rope surface. 

31. Precaution 

31.1 See 1.3, 5.1 and 5.2. 

32. Procedure 

32.1 Prepare the rope specimen as directed in 25.1. 
32.2 If the breaking strength of the rope is not known, for 

safety sake, a specimen should be tested for breaking· force 
before the elongation measurement is made. 

32.3 Place the rope specimen in the testing machine and 
apply the Reference Tension determined in 11.2. 

32.4 While the specimen is under Reference Tension 
measure and clearly make two marks around the circumfer~ 
ence of the rope beyond the effect of the splices such that the 
length of rope between the marks is a minimum of 1500 mm 
(5 ft) for ropes up to 125 mm (5 in.) circumference and a 
minimum of at least 12 times the rope circumference for 
larger ropes. This is distance A. 

32.5 Apply 75 % of the breaking strength of the rope and 
remeasure the distance between the marks on the specimen .. 
This is distance B. , 

33. Calculations 

33.1 Calculate the elongation to the ne~.restO.l % using 
eq 5: 

Elongation = 100 (B - A)/A (5) 

where: 
A = original distance measured at reference tension, and 
B = distance measured at tension equal to 75 % breaking 

strength. . . 
33.2 If the percentage elongation at the breaking. strength 

or any other lesser applied force is required, measure 
distance at several applied force levels up to 75 % breaking 
strength. Plot a force extensive curve accordingly, and then 
extrapolate the curve to the rope's breaking strength .. 

NOTE 5-There are other ways of measuring the specimen's elonga­
tion during continuous tensioning of the rope and right up to rope 
rupture using mechanical or electronic devices, such methods are safer 
and are acceptable as long as all other requirements of this test method 
are met. When such other methods are used, they must be described 
fully and be acceptable to both purchaser and supplier. . 
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34. Report " 
34.1 Identify the rope specimen, method of sampling 

used, lot number from which rope was 'sampled," .' and 
purchas~ QJ;,cQp;tn\.ct nJunber.,\. ' 
" ,:~1'f ,i~,ep9rt' ,thepercentr .elongatioJ;l;" at /75; %: breakjng 
st~~ngt1;l to, t,~e., l\~arest 0.1 i %" and flt. othyJ; \ i~pplied' .forr~s, 
spcyp~fieg and.'flgre~d: upon ;betweel1 tl)~pu~ch,~ser : and, ,syQeJi"; 
State that thy; speclmen:w'a~ ~ested a~ directed:lu ,ASTM Test 
MetqRpn:,:4~68<lor determi'niAg·.,ek>llgation .. of newi.rqpe 
during its initi~\ tension application", , 'i), ,~ 

35. Precision and Bias 
" 

3S.1 Precision-Th~ precision of the procedllre in Test 
Methods D 4268 for detenniriing per6eht~ge ~Iong~tion of a 
new rope speci:p1~n during its initial ~xposure' to ~ensionin:g is 
being establi~hed. It is anticipated 'that the intedaborat<,)ry 
testing,and" sta~isti<?al ~?al~sis'Yil~;~e.~om.plet~d by 19?4;;: 
'. 35.2 Bias~ The value of elong~tlOl1 of neW rope' dun1,1g Its 

initial exposure to tension can only be defined in terms' of a 
specified test method. Within this limitation, the procedure 
in Test Method D 4268 for determining this type of elonga­
tion has no known bias. 

ELONGATION AND EXTENSION AFfER CYCLIC 
TENSIONING TO A SPECIFIED APPLIED FORCE 

J '.,'. 

36. Scope , '. " ' 
36; 1 'This test method deteimities' elongation andexten..; 

sion after cycling,fiber rope to any specifid ;a:pplied force, 
\ ~~. ' . ~ ~: ' ,.1 ~ ,',." • ' >. ~ 

37. Significance and:~Use 

, 3tt'This fest-tnethodprovides elongation and extension 
iii(dtmation which can b'e'used to pfedict the suitability and 
seivic~~9iliti' of a fibet rope in' iiti ~>petation 'requiring, the 
fiby:f rape to"support repeated applied forces . on a continuous 
or intermittent 'basis. ' I . 
--'.', "I, 

38. Apparatus 

;.)38,~(: re11:~/ib'TestlV!achlne2d~s'?ribed ~n 23.,i" except that 
for the ptrrposes" of cbriducting Iong cyclic k)ad.te~ting t.\1e 
moving cross head rate of travel may be increasea' to a rate 
agreed to by the purchaser and shipper. 

38.2 Fids-described in 23.2. 
:l83'M'ea8uring Scale~descfib,edjn 30.3., ' 
38.4 Marking Device-described in 30.4. 

39. Precaution 

3?: Ii S~e,1 ;~, S)a~45.·2,.: 

40~ 'Procedtlr~ : ,,\ 
} ',' 

;.4011 ~rep(\re the speciwena~.dlrected in)5.1. .. 
~O.:2~lace.i~e)Recim.~!1-.ip t~e:testing I?1achine and apply 

the ,Ref¢rence Tension,determined in. .11.2. ' . 
;AQj,)Vhil~t.tpe, Sp'~2imell' "i~',hllde~ Re,fere,nye Tensi~n, 

make tWO;'WJl~t<:S a~puqd. thtL,:ci,r~umferepce ,qf th~ rqpe 
beyond the" effect of splices such that the length of rope 
between' tliemark's'l'sa minifhunfpfJ 500 riifu (5' ft) for robes 
u~"rtb, '12S' m.in . (S '~n.) circiuiiference'and a. minimum of at 
lea~t 12 'tiro~~ tlJe t6pe'circunif¢rbii'ye.'tor largerrppes. This is. 
d,i,s,.}t~, nc .. e . . A.... ".' If I '" '," ,". , .. ' .. , ", ., 

.TT 11i '\.'l~:. j .~,~. 

40.4 Cycle t.ension tbe specimen for, the prescribed, 
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number 'of cycles'to the . prescribed applied force., When 
cOlldubting i this test, in conjunction with 'Br€aking~Force 
Testing, :i.that ,prescribed" number'oR'cycles is ten and that 
prescribed ~applied; force, is, 20 % of. the' 'estitnated breaking 
force .. ·For'gth€t, testing,· the prescribed number of cycles and 
the applied force shall be as agreed upon by the purchaser 
and seller.: Apply the pFescribed numbet of tensioning cycles 
continuously.; .! "" " ; \ " : ' 

< 40;5 BefOre ithe:rlast of the 'prescribed humber of cycles, 
with the rop'e at the R6ferenee Tensionsrneasure the distance 
betw.een ,marks' ,at the, prescribed ,applied force. This is 
Distance, C. :; i., " ~ , , 

40.S On the last of the prescribed number of cycles, 
measure the-" disUmc'e between, marks at. the prescribed 
applied force. 11his is iDistance D. ,';", . 
. "40;6;rWhenithe last prescribed ,cycler1has decreased to the 
Reference Force, 'again; m'easure' the~distance between inarks 
at this Reference Force. This is Distance Ei :, · 

.40.7 'Immecliately ,after :distance E -is determined, reduce 
t€nsion to Hi and leave the rope iIi a relaxed state (0 tension 
condition) for' 30 plus or minus, min. After the relaxation 
time, reapply the Reference Force and remeasure the dis­
tance between the marks'. This is distance F. 

41.' CalCulation 

4L1Using Equation 6, calculate"the non-elastic elonga~ 
tion to the nearest 0.1 %:. ' , , 

NE'= 100 (E - A)/A (6) 

where: NE = nonelastic elongation. 
, 41.2 Using Equation 7, calculate the residual elongation 

to the nearest 0.1 %. . 

RE = 100 - (F - A)/A (1) 

where: R,E =r residuai el~~g~tion: . " . ' < ' • 

41.3 UsiI~g equation .8 calculate the. recoverable elonga-
tion to the nearesfO.l %. ' 

I CE = NE - RE (8) 

where: . CE = recoverable el9ngation. 
41.4 U~il1g Equation 9, ~~~culate the #>tal elong~tion ,to 

the neatest'O.1 %. .' ' 

\ i, i ,i ,', !.~~. ~q9 (D, - A)/A I (9) 

where: TE;=;total eIQ:n,ga.tion. 
41.S Using equation 10 calculate the working elongation 

to the nearest 0.1 %. ' 
. "J ,- \ /~:: ~ 'WE',="JTE/~ WE ; 

wJi~te:, WE'~:tvbr1dng ~lpngition: , 
! 4'f.;.6})S,~pg};:!J.ua~i~.J,1') l;,calcplat~ th~,B#ension to, the 

neatest 0 . .1 %. . .' . 
.. (.".' 1 . ' ~ 1, ~ , ~ :,; ~ 

" E,X = 100 (D - C)/C, ,,' 

where: EX = extension. 

42.( I Repott , 

42.1' State I that the tests for Elongations and Extension' 
after cyclic tensioning were made as directed~i in Test 
Methods D 4268. 

42.2 Describe the rope specimen tested and method of 
sampling used. ' 

423 Report the number of cycles and the, applied force. 
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42.4 Report the elongations and the extensions after 
cyclic tensioning of the rope specimen. 

42.5 The purchase order or contract number. 
42.5 When required the ambient temperature and relative 

humidity prevalent during the testing. 

43. Precision and Bias 
43.1 Precision-The precision of the procedure in Test 

Methods D 4268 for determining elongation and extension' 
after cyclic tensioning of the rope specimen to any specified 
applied force is being established and it is anticipated that the 
interlaboratory testing and statistical analysis will be com-

pleted by 1994. 
43.2 Bias-The values of the elongations and extension 

after cyclic tensioning of the rope specimen to any specified 
applied force can only be defined in terms of a specified test 
method. Within this limitation, the procedures in Test 
Methods D 4268 for determining elongation after cyclic 
tensioning of the rope specimen at a given applied force has 
no known bias. 

44. Keywords 
44.1 breaking force; cyclic tensioning; elongation; exten­

sion; fiber rope; linear density; rope 

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection 
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such 
patent rights, and the risk of infringement of such rights, are entirely their own responsibility. 

':' ", 

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and 
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
anq should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible 
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your 
views known ~Q the ASTM Committee on Standards, 1916 Race St., Philadelphia, PA 19103. 
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