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~ ~  ~~ ~  ~ Designation: D 4268Designation: D 4268 99

Standard Test Methods forStandard Test Methods for
Testing Fiber RopesTesting Fiber Ropes

This standard is issued under the fixed designation D 4268; the number immediately following the designationThis standard is issued under the fixed designation D 4268; the number immediately following the designation
originoriginal adoption al adoption or, in or, in the case of the case of revisionrevision, t, the yearhe year oflastoflast revision. A number in parentheses indicates the yearevision. A number in parentheses indicates the yea
superscript epsilonsuperscript epsilon €)€) indicates an editorial change since the last revision or reapproval.indicates an editorial change since the last revision or reapproval.

1. Scope1. Scope
1.11.1 These test methods specify procedures to determineThese test methods specify procedures to determine

diameter and circumference (Sectiondiameter and circumference (Section 8),8), linear densitylinear density
(Section(Section 14),14), breaking force (Section 21), and elongationbreaking force (Section 21), and elongation
(Sections(Sections 2828 andand 36»36» ofof fiber ropes except those ropesfiber ropes except those ropes
incorporating steel wire. (See MIL-STD-191)incorporating steel wire. (See MIL-STD-191)

1.21.2 hehe values stated in SI units are to be regardedvalues stated in SI units are to be regarded asas
standard. The values provided in parentheses are providedstandard. The values provided in parentheses are provided
for information purposes only.for information purposes only.

1.31.3 This standardThis standard doesdoes not purportnot purport toto address alladdress all ooff thethe
safetysafety concerns,concerns, ifif any,any, associatedassociated withwith itsits use.use. It is theIt is the
responsibilityresponsibility ooff the userthe user ooff this this standard standard to to establiestablishsh appro-appro-
priate safety and health practices and determine the applicapriate safety and health practices and determine the applica
bilitybility ooff regulatory limitations priorregulatory limitations prior to use.to use. AdditionalAdditional
precautions for these test methods are given in Sectionprecautions for these test methods are given in Section 5.5.

2. Ref2. Referenceerenced d DocumentsDocuments

2.12.1 ASTMASTM Standards:Standards:
DD 7676 Specification for Tensile Testing Machines forSpecification for Tensile Testing Machines for

TextilesTextiles22

D 123 Terminology Relating to TextilesD 123 Terminology Relating to Textiles 22

33

3.1.4 elongation,3.1.4 elongation, n-then-the ratioratio
rope during applicationrope during application ofof tenstens
the rope when new.the rope when new.

3.1.4.13.1.4.1 non-elastic elongationnon-elastic elongation
after cyclic tensioning the ropafter cyclic tensioning the rop
specified numberspecified number ofof cycles.cycles.

3.1.4.2 3.1.4.2 recoverarecoverable ble elongationelongation
which may be reclaimed followwhich may be reclaimed follow
ation after the ropeation after the rope waswas cyclicyclic tc t

3.1.4.3 3.1.4.3 resiresidual dual elongation elongation 
after cyclic tensioning the ropafter cyclic tensioning the rop
spespecifcified numbied numberer ofof cycles and cycles and 
a specified perioda specified period ofof time.time.

3.1.4.4 working 3.1.4.4 working elongation elongation 
whichwhich isis immediately recoverabimmediately recoverab
from the rope.from the rope.

3.1.4.5 t3.1.4.5 totaotal l elongation elongation TE)TE)
tion at any given applied force.tion at any given applied force.

3.1.53.1.5 extension,extension, n-then-the ratioratio
rope during applicationrope during application ofof tensitensi
immediately before applicationimmediately before application

3.1.6 jiber3.1.6 jiber rope,rope, n n aa roperope
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EE 4 Practices for Force Verification4 Practices for Force Verification ofof Test MachinesTest Machines
EE 7474 Practice for CalibrationPractice for Calibration ofof Force Measuring InstruForce Measuring Instru

ments for Verifying the Load Indicationments for Verifying the Load Indication ofof TestingTesting
MachinesMachines33

2.22.2 Military StandardMilitary Standard44::

MIL-STD-191MIL-STD-191

3. Terminology3. Terminology
3.13.1 Definitions:Definitions:
3.1.13.1.1 braidedbraided rope,rope, n n aa cylindrically produced ropecylindrically produced rope

made by intertwining, maypole fashion, several to manymade by intertwining, maypole fashion, several to many
strands according to a definite pattern with adjacent strandsstrands according to a definite pattern with adjacent strands
normally containing yarnsnormally containing yarns ofof ththe opposite twist.e opposite twist.

3.1.2 cycle3.1.2 cycle lengthlength n-inn-in braidedbraided rope,rope, the, the, distance, distance, parpar
allel toallel to thethe roperope axis,axis, ofof the strand to make one revolutionthe strand to make one revolution
around the rope.around the rope.

3.1.2.1 Discussion-pick3.1.2.1 Discussion-pick countcount isis reported in picks perreported in picks per
metre, picks per foot, picks per inch, etc.metre, picks per foot, picks per inch, etc.

3.1.3 pick count3.1.3 pick count n-inn-in braidedbraided rope,rope, the numberthe number ofof
strands rotating in one direction in one cycle length.strands rotating in one direction in one cycle length.

11 These test methods are under the jurisdiction of ASTM Committee D-13 onThese test methods are under the jurisdiction of ASTM Committee D-13 on
Textiles and are the direct responsibilityTextiles and are the direct responsibility ofof Subcommittee Subcommittee D 13.D 13.1616 onon Ropes andRopes and
Cordage.Cordage.

, Current edition approved July, Current edition approved July 15,15, 1993. Published September 1993. Originally1993. Published September 1993. Originally
published as D 4268 -published as D 4268 - 83.83. Last previous edition D 4268 -Last previous edition D 4268 - 93.93.

22 Annual BookAnnual Book ofofASTMASTM Standards,Standards, Vol 07.01.Vol 07.01.
33 Annual BookAnnual Book ooffASTMASTM Standards,Standards, Vol 03.01.Vol 03.01.
44 Available from Standardization Documents Order Desk,Available from Standardization Documents Order Desk, Bldg.Bldg. 4 Section D,4 Section D,

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

textile textile fibefibers.rs.
3.1.7 jid,3.1.7 jid, n n aa woodewooden or n or harhar

an aid in rope splicing.an aid in rope splicing.
3.1. 73.1. 7 hockle,hockle, n-inn-in rope,rope, a sta st

yarn displacement in the strandyarn displacement in the strand
tion tion and and damagedamage. . 

3.1.83.1.8 kink,kink, n-inn-in rope,rope, an abran abr
whichwhich isis the resultthe result ofof an unban unbalanalan
rope structure.rope structure.

3.1.9 plaited3.1.9 plaited rope,rope, n-ropen-rope
arranarranged in four ged in four pairpairs in which os in which o
to the secondto the second inin each pair andeach pair and ii

pair has been twisted in one dirpair has been twisted in one dir
each alternate pair has been twiseach alternate pair has been twis
and the four pairsand the four pairs ofof strands are strands are 
in a manner such that each paiin a manner such that each pai

, under adjacent pair, under adjacent pair ofof strands (sstrands (s
3.1.10 tuck,3.1.10 tuck, n-inn-in rope,rope, a frea fre

between rope strands during ropbetween rope strands during rop
3.1.113.1.11 referencereference tension,tension, n n aa

about 1about 1 ooff the rope breakthe rope break
accordance withaccordance with 11.2,11.2, and useand use
determinations.determinations.

3.1.123.1.12 rope,rope, n n aa compactcompact anan

ally balanced continuous structually balanced continuous structu
diameter capablediameter capable ofof applyingapplying oo

tween two points.tween two points.3.1.13 strand,3.1.13 strand, n-inn-in jiberjiber roprop

371371

  

~ m ~~ m ~ D D 4 4 6868 jj ..

textiletextile yarnsyarns usedused toto makemake fiber rope.fiber rope.
3.1.143.1.14 twistedtwisted oror laidlaid rope,rope, n ropen rope mademade from threefrom three oror

moremore strandsstrands which are twistedwhich are twisted oror laid togetherlaid together inin a twista twist
direction oppositedirection opposite toto thethe twisttwist in thein the strands.strands.

3.1.153.1.15 ForFor definitionsdefinitions ofof otherother textiletextile termsterms usedused inin thesethese
test methods, refertest methods, refer toto Terminology D 123.Terminology D 123.

4.4. S i g n i f i c a n c ~S i g n i f i c a n c ~ a ~ da ~ d ,'Use','Use' .-;.-; ','',' ..
4.1 Test4.1 Test MethodsMethods D 4268 forD 4268 for thethe determinatio:hdeterminatio:h ofof size,'size,'

linear density, breaking force,linear density, breaking force, andand elongation may be usedelongation may be usedforfor 'acceptance'acceptance testing'testing' ' o f' o f commercialcommercial shipments,'shipments,' ofof ''fiber''fiber
ropes,ropes, butbut ;caution;caution 'is'is advised sinceadvised since 1nfo11113.tion1nfo11113.tion ernern betweeribetweeriJJ
laboratories precision islaboratories precision is notnot comple t e . 'comple t e . ' '' ;; ll ~~ ,,

reducereduce thethe breakinbreaking force asg force as muchmuch asas 6060 %.%.

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

6.16.1 LotLot S i l m p l e - A s  ~S i l m p l e - A s  ~ lot'lot' a m p l e f ( ) t : , a c ca m p l e f ( ) t : , a c c
taketake atat randomthe '?nurhberrandomthe '?nurhber ooff P 0 9 1 s ~ f : i e e I s ~P 0 9 1 s ~ f : i e e I s ~
shipping units directedshipping units directed in anin an applicable matapplicable mat

. t i O ~ ' f ) r. t i O ~ ' f ) r o t h ~ r ~ g r e e m e n 1 J , b e t w e e n t h eo t h ~ r ~ g r e e m e n 1 J , b e t w e e n t h e ,purchas,purchas
,Considerspoois,,Considerspoois, r e e l s ~ ' c o i l s ~r e e l s ~ ' c o i l s ~ op'other'shippingop'other'shipping
primaryprimary sa1nplihg' units.'sa1nplihg' units.' .::.:: ,1;" ,,1;" , , ,',, ,',

NOTENOTE I -AnI-An adequate specification or other agreeadequate specification or other agreepurchaser and the supplier requires taking into accopurchaser and the supplier requires taking into acco
1 ? ~ t w e ~ , n1 ? ~ t w e ~ , n .  .  l ~ h i p p ~ J 1 gl ~ h i p p ~ J 1 g unitsunits a p : ~ : L g e t w ~ . ~ 1 la p : ~ : L g e t w ~ . ~ 1 l ~ p ~ Q i t w m s .~ p ~ Q i t w m s . (rom(rom
u,nit.so,;asu,nit.so,;as tt ~~ W q v i d ~W q v i d ~ ~~ s a m p l j , ~ ~ ; p l a n . : w h i c . ~ ,s a m p l j , ~ ~ ; p l a n . : w h i c . ~ , at theat the s ps p
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,4.Ll'ln,4.Ll'ln casecase ofof disbute atisingHfrom 'diffetcncesdisbute atisingHfrom 'diffetcnces in'rein're
porteported d results results when. when. usiusing· ng· Test Test Methods ]): Methods ]): 42684268 forfor accep:,:accep:,:
tance testingtance testing ofof commercicommercial al shipments shipments the, the, -lmtchase-lmtchaser:andr:and

t h ~ s u p p H e f ' s h o u l dt h ~ s u p p H e f ' s h o u l d conductconduct compataHve' tests'tocompataHve' tests'to deterininedeterinine ifif
there,is,a statistical bias between:there,is,a statistical bias between: theirtheir taboratoties.·Cohipitaboratoties.·Cohipiee--
tenttent statisticstatistical al assistaassistance.is 'fecom'nce.is 'fecom'J)1eJ)1endednded' ' forfor thethe investiga.,;:investiga.,;:
tiqnof,bias.,tiqnof,bias., AsAs ; a ; m i n i m u t i l ~; a ; m i n i m u t i l ~ the,the, twotwo .parties',should)take a.parties',should)take a
gro.uPgro.uP o f l t e s t ~ , s p e C i m , e n s io f l t e s t ~ , s p e C i m , e n s i w h i c h ~ ; ' i : a r e ' i ' a sw h i c h ~ ; ' i : a r e ' i ' a s homogeneoushomogeneous :as:as
ppssjbleppssjble ,an,d,an,d w:bicb.arew:bicb.are from.R)lototmaterial'ofthe.}typefrom.R)lototmaterial'ofthe.}type inin
question.question. TheThe test specimenstest specimens shoql4shoql4 : t h e p ' : . · · b ~: t h e p ' : . · · b ~ randomlyrandomly

a s , s i g n e d } ~a s , s i g n e d } ~ e q . ~ ~ le q . ~ ~ l numbersnumbers toto eaQVeaQV 1 ~ t > ~ r ~ t o p ' . f o ( ~ t e s t i Q g . ;1 ~ t > ~ r ~ t o p ' . f o ( ~ t e s t i Q g . ; TheThe
averaverage age testes t results t results 'frqm'frqm , t \ 1 e · A w o . J ~ b o r a t Q J j p s, t \ 1 e · A w o . J ~ b o r a t Q J j p s sh(:mld.1i>esh(:mld.1i>e
comparedcompared usingusing Student'sStudent's T-Test forT-Test for unpairedunpaired d a t ~ .d a t ~ . with'anwith'an
aCyyptable probabilityaCyyptable probability JeveJJeveJ chofiechofienby the:twpnby the:twp,, ,paf1;ies,paf1;ies beforebefore
tIli;' iestingtIli;' iesting ISIS b e g u n ~b e g u n ~ IIff aa b i ~ s ~ ~ s 'b i ~ s ~ ~ s ' estiJ?1ated,estiJ?1ated, ; ' ~ i t h e i ; ); ' ~ i t h e i ; ) its causeits cause
mus,tmus,t ,py,py fo,updandfo,updand c p r r e c t e ~ : O ~ J h e ; p : u r c h a s e r " a t ; l 9c p r r e c t e ~ : O ~ J h e ; p : u r c h a s e r " a t ; l 9 suppliersupplier
m ~ fm ~ f a s . ~ e ~a s . ~ e ~ t o , h ) ~ e r ~t o , h ) ~ e r ~ r e t .  r e t .  f u r t h ~ i "f u r t h ~ i " r e ~ m l t sr e ~ m l t s inin\\ ~ ~ a t i o n .~ ~ a t i o n . toto thethe
observedobserved d i f f e i e i i c ~ s 'd i f f e i e i i c ~ s ' " b e t w ~ ~ p" b e t w ~ ~ p tlie'tlie' ayerageayerage ~ s t .  t ~ s u 1 t ~ .~ s t .  t ~ s u 1 t ~ . , , ''

~ ; J 2 "~ ; J 2 " J # ~ , : ~J # ~ , : ~ ~ ~ a l : ' . ~ ~ e i s i ~ n ·~ ~ a l : ' . ~ ~ e i s i ~ n · tt ~~ ' : H s e , ' ~ , '' : H s e , ' ~ , ' s p e ~ l : t i \ e ds p e ~ l : t i \ e d lueth9dlueth9d forfor

acceptance testmg'acceptance testmg' ofof commercIal shlpmenfscommercIal shlpmenfs m u ~ tm u ~ t bebe mademade
byby thethe P l  ~ c p . ~ ~ e r ,P l  ~ c p . ~ ~ e r , ~ n d ,~ n d , ~ h e~ h e s u p p l i ~ r , .s u p p l i ~ r , . a n ~a n ~ will dependwill depend ()ft'()ft'

c o ' d s i d ~ r a t r 6 n g ; ;c o ' d s i d ~ r a t r 6 n g ; ; 6tiIer6tiIer thartthart .. the 'preCision':the 'preCision': 66ff ,the,the method,method,
includingincluding thethe costcost qqff samplingsampling andand testingtesting andand the valuethe value ooff
thethe l o F o r i r i a t ~ r U i ll o F o r i r i a t ~ r U i l bdftg .bdftg . ~ ' s t e d .~ ' s t e d . fdrfdr veryvery ' hirg' hirgee ' t o p e ' s ,' t o p e ' s , 'where'where
tht·'tht·' cost, for';cost, for'; e ~ t i r r ge ~ t i r r g ~ u c h~ u c h r d p : e ~ {r d p : e ~ { maymay be',be', p r o h i p l ~ i v e , ;p r o h i p l ~ i v e , ; anan
extrapolationextrapolation methodmethod for determiningfor determining thethe rbpe6hai-acterisrbpe6hai-acteris
tief';'tief';' 1 ~ y b e1 ~ y b e ' ' aa viatll6£viatll6£ iiaafefna:tivefefna:tive wherls\1,chwherls\1,ch t r i e t h . o · d ' ~t r i e t h . o · d ' ~ areare
agteedagteed uponupon :by:by thepurch3:se{aiidthepurch3:se{aiid the:'supplier.the:'supplier. \\ ~~ ......

,,  ' ' ii '.f'.f ~~ . :. :

5 ~ . ' H a z a r d s5 ~ . ' H a z a r d s jj ~ , ' ; .~ , ' ; . )) ''

,, ::1 .Rbb,ejekti,hg;t6.r,1 .Rbb,ejekti,hg;t6.r,
f ¢ ~ k i r i g ~ f , o f c e "  . a f i ~ . \ ~ 1 6 h g ~ t l 0 n ,f ¢ ~ k i r i g ~ f , o f c e "  . a f i ~ . \ ~ 1 6 h g ~ t l 0 n , ' b ~ # ' b e' b ~ # ' b e

dangerousdangerous )antl:)antl: e ~ ¢ ne ~ ¢ n '' ~ ~ t h a E l : ) f~ ~ t h a E l : ) f is'is' impot;tilliiiimpot;tilliii thatthat persOllspersOlls
wittiessl'ng, suchwittiessl'ng, such :tope:tope e s t \ r i ~ ~ i i r t t h l d i n g :e s t \ r i ~ ~ i i r t t h l d i n g : t h e , · t ~ s d n g ' r i 1 ~ c h 1 h e ·t h e , · t ~ s d n g ' r i 1 ~ c h 1 h e ·

o b e i ~ t b t ~o b e i ~ t b t ~ h ~ · i : : m a d ~h ~ · i : : m a d ~ 'awiitel'ot'awiitel'ot t h e : ' d ~ l l j g e r ~t h e : ' d ~ l l j g e r ~ I h v o i v ~ dI h v o i v ~ d ....,aild,aild t I 1 ~t I 1 ~
precaliii6t1s:precaliii6t1s: ~ e c e s s a i y · t o '~ e c e s s a i y · t o ' iavoid 'injurY;iavoid 'injurY; The'The' 'test'test i h a c h l i i ~ . 'i h a c h l i i ~ . '
contaIningcontaIning tbe tope'tbe tope' specimen sl1ohld:specimen sl1ohld: :tie:tie reinote fr6mreinote fr6m o b ~ 'o b ~ '
serverservers s {dr;'s{dr;'shotilhotild' be; enclosed' be; enclosed'whd'wh1r1r aftaft h c h o t e i : fh c h o t e i : f covercover 6r6r lietliet
that1wiUboJitaH.lthat1wiUboJitaH.l i l i e ~i l i e ~ rope' afterrope' after itit breaks'. 'PetsoAs' witnessingbreaks'. 'PetsoAs' witnessing

t ~ et ~ e t e s t ~ ,t e s t ~ , ~ n d~ n d ~ h ~  ~ a c l i i h e '~ h ~  ~ a c l i i h e ' ~ p . e t a l ( ) r i ~ ? s t~ p . e t a l ( ) r i ~ ? s t ~~ ee ~ i t . ~ l e l~ i t . ~ l e l ,far,far e ~ d t i ~ l i 'e ~ d t i ~ l i '
awayaway fromfrom thethe testrng ·machine'testrng ·machine' oror bebe nehindnehind barriersbarriers thatthat wtllwtll
protect,tliehiprotect,tliehi if,'if,' the·the· r o k ~ n , 'r o k ~ n , ' " r 6 p e ~ h o u l d" r 6 p e ~ h o u l d ' ' snap snap 'back 'and;'back 'and;
whiblashwhiblash 'Out'Out ofthe'test'inaGl'Iille/.ofthe'test'inaGl'Iille/. .).) /./. ,, 1,\,'1,\,'

5.25.2 OneOne cancan notnot expect a fiber ropeexpect a fiber rope thal:thal: hreakshreaks atat a·a·
specific' force •specific' force •as: detethlinedr;usingas: detethlinedr;using tt ;; this'.' this'.' testest t ptbce<iilfb ptbce<iilfb toto
breakbreak ,at ,at that that sarrie sarrie forcforcee i f ~ t h e ;i f ~ t h e ; roperope is subjeotedis subjeoted :foa:foa rsb:dden·,rsb:dden·,
force ,force , 'such 'such as }whHe·arresting' a: fas }whHe·arresting' a: faJIiaJIing, mass'ng, mass' tt 'If-the, to-peds:'If-the, to-peds:
distorted by adistorted by a knot,knot, a kinka kink oror otherother such distortion,such distortion, r Ar A knot,;knot,;
kinrokinro';,or';,or, , lothelotherr suchsuch . distortion',. distortion', ooff 1;le''\1;le''\ rope'rope' t r u c t u r ~t r u c t u r ~ .. hlayhlay

~ l , ~ O P I ~ ~ Y d : '~ l , ~ O P I ~ ~ Y d : ' ° l ~ l ~ t t ~ ~ e s t ;° l ~ l ~ t t ~ ~ e s t ; h a l ~ t · ah a l ~ t · a mI :mI : ~ l p i n g f p l~ l p i n g f p l p r ~ d u c t r ' ~ ; r i s ~ ,  ,p r ~ d u c t r ' ~ ; r i s ~ ,  ,
eve aneve an ImlIml mgmg quaqua II yy eve.eve. ..

, ~ ~ ~ ' ,, ~ ~ ~ ' , ~'~' -- :  , · r:  , · r " , ; ~ . : ." , ; ~ . : . , . : ;, . : ; ;; ').J',;; ').J', j.j. '' •• '.'.

6.26.2 TestTest Spf(cime[l.s,Spf(cime[l.s, ; , ~; , ~ RppeRppe , s p ~ c ~ m e n ~ . · ., s p ~ c ~ m e n ~ . · .

t ~ s t ~ n &t ~ s t ~ n & .... ~ h f 1 l l~ h f 1 l l 9 ~  t a k e ~9 ~  t a k e ~ f ~ w n \f ~ w n \ thethe l o t ~ ~ m p l ~l o t ~ ~ m p l ~ J.J.
d i r e c t ~ d ,d i r e c t ~ d , inin thethe ~ e c t i q l } ~~ e c t i q l } ~ on:on: r 9 c e d u r ~r 9 c e d u r ~ .. f o ~ "f o ~ " il}.il}.
ties.ties. II ii .  ..  .

.62.1..,1;'0.62.1..,1;'0 r e m ~ ) V e .r e m ~ ) V e . a s p e c ~ ~ e ha s p e c ~ ~ e h , f o r , t e s t i p ., f o r , t e s t i p .
reel,reel, p s ~ r tp s ~ r t a , ~ i p ea , ~ i p e OJ;OJ; ..solidsolid o q n d Q ~ ro q n d Q ~ r ~ b r o u g h~ b r o u g h

o J . t h ~o J . t h ~ sRo,ql··OJ;sRo,ql··OJ; ree.ree.l l 'an'and, suppqd, suppq1111 tQ,ytQ,y pjpepjpe 9r9r bb
thethe ~ p o < ; > L O J ;~ p o < ; > L O J ; ~ e e l~ e e l panpan r o t ~ t er o t ~ t e a ~ t h e , s p e G i w e n : ~a ~ t h e , s p e G i w e n : ~
spool,spool, oror reel.reel. D o ; n o t ~  e m o v e . t ~ eD o ; n o t ~  e m o v e . t ~ e ,ropelspec,ropelspec
spool or:spool or: ree1',ree1', f l a n g e , ~ sf l a n g e , ~ s thisthis wiij,wiij, ,distort,distort t4et4e J;oJ;o
by addingby adding oror removing twist fromremoving twist from thethe rope.rope.
unitunit is a coil,is a coil, removeremove each rope spycimen aceach rope spycimen ac
manufacturer'smanufacturer's ins t ruc t ions . "Jins t ruc t ions . "J ..

6.2.2 Using a crayon6.2.2 Using a crayon oror otherother sultablerhsultablerh
mark'amark'a lide:parallellide:parallel itoito the;rope axisthe;rope axis alongalong thethe
surface.surface. TheThe mark canmark can be placedbe placed on theon the roprop
thethe rope isrope is onon thethe spoospool'or l'or reereel'l'oror tHe,matHe,maddngddng
thethe rope,islremov.edrope,islremov.ed fromfrom the spoolthe spool or,reel.·Ifor,reel.·If

c o i l ~c o i l ~ the,miwking'shouldthe,miwking'should be,be,done done as as ,the,the roperope ii
thetheCCQQ i li l . ·. · ''

7. Conditioning7. Conditioning
7.1 Unless specified, standard7.1 Unless specified, standard conditioniconditioni

specimenspecimen isis notnot required.required.

DIAMETEDIAMETER AND CIRCUMFERENR AND CIRCUMFEREN

~~ •• S C O P ~ ' lS C O P ~ ' l {1{1 44 ;;

:811:811 T h i s i t ~ s tT h i s i t ~ s t methbddetermines;thediatrtetmethbddetermines;thediatrtet
ference;of:fiber'l'opeViference;of:fiber'l'opeVi / ' l '/ ' l ' 1 ' 1 , '1 ' 1 , '

.. ~~ ; ' r ~ ; , ~ '; ' r ~ ; , ~ ' ,<,< ,, II ' ~ i' ~ i ~ . '~ . '

9 ' j S i g n ~ f i G ~ g c e  , ~ n d9 ' j S i g n ~ f i G ~ g c e  , ~ n d UseUse
, 9.1' :, 9.1' :RopRope''e'''' '' specifications specifications ,indicate ,indicate 'nomina'nomina

nominalnominal circumferencecircumference oror both.both. TheThe nominalnominal
bebe knownknown to;calcl1late'theto;calcl1late'the RefetenceTensibnRefetenceTensibn
rope for test purposes.rope for test purposes. The,The, Itaotilial:Itaotilial: diamediame
determined, whendetermined, when thethe endend useuse ofof the 1'0pe rethe 1'0pe re
rope be thr.eaded throughrope be thr.eaded through sizedhofessizedhofes 0101 otot
ware.ware.

10. Apparatus10. Apparatus '<1;.'<1;. 'I'"'I'" 0101 ',n',n , ;, ;

10J10J '' e h s i ~ h i h i l D e v i c ~ , 'e h s i ~ h i h i l D e v i c ~ , ' fo'rfo'r applyihgapplyihg jihejihe
shi>u.shi>u. lUse callUse calibtratibtrated ed masses· masses· oror.a.a ~ a l i b f , a t e d ,~ a l i b f , a t e d , foforr

10.210.2 MeaMeasuring suring Material;:fo Material;:fo ff circumferencircumferen
tion. tion. shall have zshall have zeroero . o r ' y e r r ' , ~ 9 ~ \ , # r ~ ; r ¢ ~ ~ l i. o r ' y e r r ' , ~ 9 ~ \ , # r ~ ; r ¢ ~ ~ l i

t ~ ~ ~ l p n ,t ~ ~ ~ l p n , s U 9 P ~ , ~ , m , a n d a . ,s U 9 P ~ , ~ , m , a n d a . , or.or. s l s . ~ l f i b ~ r ss l s . ~ l f i b ~ r s ~ 2 1 l 1 . 1 ~ '~ 2 1 l 1 . 1 ~ '
stnpstnp ooff kraftkraft paperpaper oror bonded paper .bonded paper . :,: .]:,: .] ; I :; I :

3 :/23 :/2
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II

II

~ ~ ~~ D D 4 4 6868

10.3 10.3 MeasuMeasuring ring DevicesDevices..
10.310.3.1 .1 For For circumference circumference determinatdetermination.ion.
10.3.1.10.3.1.1 1 A narrow fleA narrow flexible tape having zero to xible tape having zero to very lovery loww

stretch, calibrated in 1 mstretch, calibrated in 1 m 1/321/32 in.) increments.in.) increments.

10.3.10.3.2 2 For diFor diameter determination.ameter determination.10.3.2.1 10.3.2.1 A narroA narrow w fleflexibxible Pi taple Pi tapee having zero thaving zero to very lowo very low
stretch, calibrated to measure diameter directly whenstretch, calibrated to measure diameter directly when
wrapped around a cylinder. Thewrapped around a cylinder. The PiPi tape should indicatetape should indicate
diadiametmeter in millimetres (er in millimetres (0.01 in.). This tape is called a Pi0.01 in.). This tape is called a Pi
tape becausetape because ofof its scaling.its scaling.

10.3.2.2 Calipers10.3.2.2 Calipers calibrated to calibrated to measumeasure dire diameter ameter diredirectlyctly
in 1 m (0.01 in.) increments. The caliper pressing feet shouldin 1 m (0.01 in.) increments. The caliper pressing feet should
cover the cover the widwidthth ofof two strands.two strands.

11. Procedure11. Procedure
11.111.1 ff he nominal diameterhe nominal diameter isis known, use itknown, use it toto calculatecalculate

the initial rope tension for determinationthe initial rope tension for determination ooff linear densitylinear density
and elongation. If and elongation. If the diameterthe diameter isis not known, measure not known, measure it withit with
calipers or diameter tape while the ropecalipers or diameter tape while the rope isis under zerounder zero
tension.tension. ff circumference is measured, divide the measurecircumference is measured, divide the measure
mentment by 3.14 (Pi). Use this resultby 3.14 (Pi). Use this result forfor the nominal the nominal diametediameterr
and and calculate the initicalculate the initial roal rope tension.pe tension.

11.2 11.2 Calculate tCalculate the Reference Tensions using ehe Reference Tensions using eqs qs 11 2:2:
SISI Units: Units: Reference Reference TensionTension == NN == 1.381.38 D2D2 1)1)

InchInch-Pou-Pound nd Units: Reference Units: Reference TensionTension == PP == 200200 d2d2 2)2)

where:where:
NN == reference tension in newtons,reference tension in newtons,
PP == referreference tensence tension in ion in pounds,pounds,
DD == diameter in millimetres, anddiameter in millimetres, and
dd == diameter in inches.diameter in inches.

11.3 11.3 FroFrom the m the laboratlaboratory sample, ory sample, prepare a prepare a test specimentest specimen
at least 1800 mmat least 1800 mm 66 ft)ft) long betweelong between grn gripips, knos, knots ots or ends ofr ends of
splices. (See 6.21.)splices. (See 6.21.)

1111 AA Place the rope in the tensioning device with thePlace the rope in the tensioning device with the
marked line on the rope (see 6.2.2) parallel with the ropemarked line on the rope (see 6.2.2) parallel with the rope
axis.axis.

11.5 11.5 Apply the refereApply the reference tensnce tension (see 11.2) tion (see 11.2) to theo the
specimen.specimen.

11.6 While the 11.6 While the rope is rope is unundeder thir this tension, meas tension, measure thesure the
diameter or circumference directly using onediameter or circumference directly using one ofof the meathe mea
suring suring devicedevices specifis specified in ed in 10.310.3..

11.7 Repeat the measurement11.7 Repeat the measurement asas describeddescribed inin 11.3.4 at11.3.4 at
two more points along the specimentwo more points along the specimen ofof rope with no tworope with no two
pointpoints closer than s closer than 303000 mmmm 11 ft) from each other or from theft) from each other or from the
grips, knots or endsgrips, knots or ends ofof the splice. Average the three determithe splice. Average the three determi
nations.nations.

12. Report12. Report
12.112.1 State that the specimens were tesState that the specimens were tes

Test Method D 4268 for Measuring DiamTest Method D 4268 for Measuring Diam
ference. Identify the rope specimen, the ference. Identify the rope specimen, the 
devices used and methoddevices used and method ooff sampling usedsampling used

12.12.2 2 RepReport the ort the follfollowinowing informatiog information:n:
12.2.1 The average diameter and/or 12.2.1 The average diameter and/or 

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

12.12.2.2 2.2 The purchase order or contract nThe purchase order or contract n
12.12.2.3 2.3 When required When required the ambithe ambient tement tem

tive humiditive humidity prevalent during ty prevalent during the testthe test..

13. 13. PrecisiPrecision aon and Bnd Biasias
13.113.1 Precision ThePrecision The precisionprecision ofof the pthe p

Methods D 4268 for determining diametMethods D 4268 for determining diametenceence isis being determined and it is antbeing determined and it is ant
interlaboratory testing and statistical analinterlaboratory testing and statistical anal
pleted by 1994.pleted by 1994.

13 213 2 Bias TheBias The valuevalue ooff the diameter othe diameter o
rope can only be definedrope can only be defined inin termsterms ofof a speca spec
Within this limitation, the procedure in TeWithin this limitation, the procedure in Te
for determining rope diameter and circufor determining rope diameter and circu
known bias.known bias.

LINEAR DENSITYLINEAR DENSITY

14. Scope14. Scope
14.114.1 This test method determines the This test method determines the 

fiber rope.fiber rope.

15. 15. SignificanSignificance ce and and UseUse
15.115.1 Fiber ropes are usually specified aFiber ropes are usually specified a

linear density and strength basis.linear density and strength basis.

16. Apparatus16. Apparatus
16 116 1 TensioningTensioning Device SeeDevice See 10.1.10.1.
16 216 2 Weighing Device-BalanceWeighing Device-Balance or scaor sca

specimen mass to specimen mass to an accuracy oan accuracy of f 0.250.25 oo
16 316 3 MeasuringMeasuring Device ADevice A graduated graduated 

measure the measure the required lengthrequired length ofof rope specimrope specim
11 mmmm 1/321/32 in.);in.);

17. Procedure17. Procedure
17.1 The17.1 The t  ~ tt  ~ t specimen shall bespecimen shall be atat leasleas

between the hQlding clamps or other meabetween the hQlding clamps or other mea
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11.7.111.7.1 ff calipcalipers are useders are used, , the caliper fethe caliper feet shouet should spald spann andand
contactcontact atat least two strand crowns and a moderate compresleast two strand crowns and a moderate compres
sion applied. sion applied. SecuSecure the caliper re the caliper feet, feet, remove the caliper andremove the caliper and
readread andand record the dimension obtained.record the dimension obtained.

11.7.211.7.2 IfIf the flexible tape is used, wrap it around the rope,the flexible tape is used, wrap it around the rope,
apply a. moderate tension, read the circumference directlyapply a. moderate tension, read the circumference directly
and and record the record the resresultult..

11.7.311.7.3 IfIf a low stretch measuring material is used, wrap ita low stretch measuring material is used, wrap it
around the rope and apply a moderate tension, cutaround the rope and apply a moderate tension, cut oorr markmark
the measuring material at a point of overlap, measure thethe measuring material at a point of overlap, measure the
resulting length of the material and record the resultresulting length of the material and record the result asas thethe
circumference.circumference.

11.7.411.7.4 ff a direct diameter a direct diameter measurimeasuring tapeng tape isis used, wrap itused, wrap it
around the rope and apply a moderate tension. Read thearound the rope and apply a moderate tension. Read the
diameter diameter diredirectlctly from the y from the tape tape and record the and record the resulresult.t.

373373

nate the rope, with the rope line parallel to nate the rope, with the rope line parallel to 
6.2.2).6.2.2). ThenThen the .the .specimen shall be tensiospecimen shall be tensio
ence Tensionence Tension ooff 11.2.11.2.

17.2 Measure a minimum17.2 Measure a minimum ofof 150Qmm150Qmm
turbed rope in the specimen and mark the lturbed rope in the specimen and mark the l
carefulcarefully while the ly while the specimenspecimen isis undeunder the Rr the R

1717.3 .3 Remove the tension from the Remove the tension from the roperope
adhesive tape tightly around the rope adjacadhesive tape tightly around the rope adjac
to prevent tto prevent the specimen from unravelling whe specimen from unravelling w
cut the test lecut the test length at thngth at the marks and e marks and perpendperpend
axis. Remove the tapes used to secure the saxis. Remove the tapes used to secure the s

17.17.4 4 Weigh the ropWeigh the rope specimene specimen onon the wthe w

18. Calculation18. Calculation
18.118.1 Calculate the linear densityCalculate the linear density ofof thethe
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