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",WI "'" ~~I • .u. J"", )lk;1 # t'WI ~ J j....J1 ;')r'-I J< y;, 
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.,t.J1 , .I,..JI J,,...:J ;.L .. Ji, ;,l,~1 J>I.,.JI .,. ,.I,..JI ~ ;.L.. "-'~ W, 
d,LJc (B.che,. H. 5 ),.-.1 .w ~ .... I;I .) ~I~I vi., ~I,.,....: .}I 
Jf ,Ik CI,:;C dJ j, ,.I,..JI .,. ~ ",..;.JI ;..:..;~I ~l:ol .> ",WI .. ~I . 

. ~ ;.;)UI ;"'...,..Ill .;lJJl V"~I "'~ .J..II ,.I,..JI ~ ;b.r ;.,.i.;.;J 
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·~L~LU I ;.l.., j...J1,,",)l.,..,.i>. ~I;.U ~r-'- ,,";..:..;1 ~U.,j 
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~->-'" .... [.,.1 ; ,>", .> ." W ~ L5 r JI ~r-'- "" ,I ~r-'- ~ 6.:.0. ,I .l.,,;, 

&....-...:...i'l'I, ..br->JI ..v..;, (Terephthalic acid, d imethyl terephlhalic add) .F.. 
·(A) r-.J"JI ,01" ~ ;A~ ."...,,)1 ~~I -'>I..,.,..o.",..;.J1 
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..:,.l:i....)."dJ.jJ (M o rel l' )~,1 .u, ..s;,J <.;..~ J 4-: • .JL)' I ~ ..:..I~ 
~r.; I ,....J1 ..s.u., ~ • .J). ...;1,1-1 J,'l' ! .,j r~1 r.JI,....JI • .iA ~ ;.J~'1 

~I~ vo ~ .J~ ~WI <.;..1~1, ,~ .~ J::u... ,PoT, ..:r<- ~).J 
(Laroche) "';,,,..-11 r.J l,.--Ji ~ J...> Y r.u.::.-I ..f.II, ~WI &i>;..ll .~ .~~ 
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~ ~ ~~r--- 't,.......-
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d,J~1 .), ,I..,.,. ",1, ~15t."J1 'wl .J,w .) ~ .,-JI, 'r~1 u'LiIJ 

,I ~ I "",I; d~ ~ I '-"'" ~ 1.5 • J.,.l; ",,I; .l.l,;J I 'xl .h..1 r. ..J; 

~~l ~l; LI 1.~r.)lJ ~ 0, J, '~,...J l c.ts~ l ..w t....,.-.;., o..:..}11 
~~,...JI -"< ,J->, J,.o..:..:J I 'wl ..,hi ,~..,.;w ~ L,.;~ .st."J1 J.,;.J ..,....J~ 
,s.--;, • ..,,J.l>.ll .,..WI jr'l! '-'""41 ji.:JJ ..,.,. "",I; [.;.,I~, ,..,JWI 

'r.~1 ",....; 'Jlr 'wl LiW J.,;.JI .. , Ii. "~; ~, .... ,.wl j,..;..ll .:r 4 1 ,I;-
'''; , ;-.".;.; 'w I u' I..iJ 11;' .s 1\:,.1 ~ , I 

u--' r,I,..J1 .:r ... ,...,. ,.;JI ;.:..;~I ,1-"-'--1 vi ....; ""UI ~L,I.JI "'"' 
",b;- ",,.J I) .....,'~I5W ~)l., oJ" , l,:.>1 1.;s,"r-L,JI..,..,lWl "l.. 
• ",;"/1 ~ .a L:l:l; 4.-1)J )-'I'41..u.. ~ t~ p> ! ~ o15 1.lJ, ~~ ~)~ 
;.sl,;J I ~ L ~ ...,., '" ~ 15 t."J I ~ ~ l.1 , '" ' W I J,.o..:..:J I 0,,JO "->-' ~ I5W 

.Exp er iment el Pa rt 

. "..1 ~ t';'" ",!,- I.... " ~ l,..; I~, 

.~I I .... ,j .. ~I ~LWI . , _, 
. (JI,...J I .:r ~~ ~! ~'jl . \_ ' _T' 

J-SW 4 dlj, ;",.~ .i-,).., ~I,....:.J I ""L" t+-' -,..,1--1 ,l,:.>1 r' 
l.b.'" L-, t:"'Y- (1) Ji-' • L,-;5~ 'wl ,I ;.:..;~I , .... ..,.; 'wl ":'->.>.0 '" .,-JI 

·c.....,J1 I .... ,j .",;;.JI ;.:..;~I JI <.:.,.-Il l ,I.,L.JI r ,I,..J1 ..1".. J,-I".J 

1 Ra~s a.nd :~ard Wa.stes i--?o--iC.G.C. Processes f--'>-----1 ~leb rormstion f-_- -, 

Nonwoven Interlin ing Batt Relnrorcement 

(1)Ji-' 

. ( 1 (I J ~ Y-r' .;,.. "",,1l,.J1, '. " .. bll ;.:..;~I , .... u"1,.. 

• .Jt."J I .1.,,;- . '-f 

....,. W l.i ,..;..I I tl,J pi ...., .,-J I, ,. 1 ;J,.u.J I """ I1,J I ,;,..;..1 I , l,:.> I r' 
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",s:.; .sJ1, (r,d,,' ,tand"d, 751a ) ,WI ~I J L.}j .t.,. .sJ1 ;.,;UI 
.}-Shu ;~I t.,.:.,Ii., .,JWI t.,.:.~ jL, d,4ll ,.> ~I, .,,)lI t.. ~I .:r.J.,;. oj' 

d.- J -,...,.. ; .LJ .o" u'WlI """, J<. ~I, JS..:., ,...k L,cl I.S ..Iii:... ~L 
• f I t· LAr-= J,.~ rl~1 r- '4J 1;6;\";,,: \.....) &. {I _I) ~ ~...L.a,J1 

·~l, ~}ll ..:..I).~)' l I t> - ¥ r~l, t.:..~ f/l·· ~f/Y' 

Stltch t ype , class 300, _tJl(\rY'~' 
lockstItch. JLJu-u'- ('_'lji; 

, ;.~I ,,-41."- " 
....,.1.; J I ;.....;. ..,. L..J I ~ ll."J.l lob I.,...i; .. .,..,.J I .,...l,iJ I ,,-1i..1,J I "-) j 
..,-J L.; ",;4 ~ J I ~ '" L.;. ,.,. r wi JI l,J.;.-1, ;.....;., .,...", ,wi 
~~I .h,;. ,...k~ L,c~ 0.)j, "->.JI I"" J L.,l,:.;.1 '" .sJ1, ",WI .J...,,JI 

<,J W I t.,.:., L j L, ,L? I ;,.,:,.; I, ..".,....C.J I ;,.,:,.; ~ I "-4 .... L. ,-"" y..,; "" 
cr', .. l.WJI w,;... ,~ 1.i5, .bi,>J1 cL- , l,:.;.1 .;,->1 Ijl ;sL"J1 .h>. ..;~y~ 

'Ll ub,b>:J1 J1.:.l1 J I.S 1.01.01 , I 55 a_1 .L,JI ,l,:.;.1 '" I"" ~ 

SUperlQposed Seam 

55 1 or 1.01.01. 
8-

(Ll l ji; 

,;5L"J1 .",. lo . ,_" 
' ~WI tr . ,_'-" 

f'l ..,.L...JI .j,,;.!1 J-...; .sJ1, ,I'j; '0 .. 'wl;" ~WI ,l,:.;.1 r' 
.s~I .h,;. ,) L,c, ~ ~J'.ll "-!.I.,",, ~I ; ,Ljl 1,;)[; 'pI "r J<. t., I, ... " "'Jl 

. ,-","WI .L,J I d: .. J<. l"L y;., I.. u'WlI ~Ii,bJ)l;. 'Jl,. oj'j ; ,LJ ~ 

, ,,,;,;.oJ1 ,I.lc ·'_'_f 
..!WI ;.cUI .. ~I I.lc l.·, 1\ I .", .LUI .c.SWI l..;,,;.1 . _ . • . _ r of" oJ,.......- I . . _ J . [' 

l.il ...;1 (,J...... ~)' elL, ~ f_\ Ji.:. J U DHferen tial Botton reed 

vL-iJl .j &Jlk...l c~ ~ ~ r-SI J~ "r.~ 1 "'-"-:Jl.i.!1 &,:.i.;.; t.:....I lj 
j L...:.." ~ <J"'" G:' W I .,...,...J I .o I; ..,.w I "-~ I j I lol <-:..} "-~, ..I WI 
~ J'I..;., c-' .L,A ",WI .:r J, ~I .b..:.J1 ;5r- J~L ,~ I I"" 
. u,.> T ';'1" J It,-.,.,. 0.) j -'---< "' , WI ~ I ,I":"}J I ",!o .,J., u' Wl I 

Dlf fe rentlal botton f ee d. 
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: ..... ~I -.r:'ll c..LwI,. ·r_i_' 

"-l'---, ~ ·l:Iu'l.iU ' r. 11 JIr>.1 '-r< r'< jJl .i-.)oJ1 }j "",..oJ I .:r 

..,--SJY.-11 'r') ,,)1 ,,~, ,,-lL,l1 d: .. J. rL. "'" oCr dJjJ LJ '~;~I 
oCr JS ti J L,o. ~ I .} & .) "'"'" 1.5 ; ",.., ..,. W I r. ~ I J ~ I ;,J... C'-' .,1, 
Ji-! J. ~ ~ ..,.WI y.llJ .;J,;.. d .• """ dla, u'!.ill ti' .lL,.J1 ¥ 
J-i-! """"" ;>1, .:r.'- " IS. .j 'r. 11 r Ji-! J. ;>1, y. ",l:J1 .lL,.J1 J..> 

Neegles 

Hookneedl e s Eye needles 

,-I) Ji-! 
Singl e pointed needles Ooub~e po i nted needl es 

(b lack oXlde ) Lp-b- ...,hAJ1,(Sl nge r No. 12/80 sha!'p)~r. 'J1 c..r.=-> l ..ii, 

..s).~ . ..J1 ~, ~I tY' ~I Ji.: J~ (Type nUIf-be r) -y.1 J!l 0 1 r,l..-, 
,,;, "lLJl J,b, JUI ,.hi JI (Si,.) ""'"' 4, Jill L,J,b 1.>5, 'r.11 ;,.u., 
l> ,.hi J I ""'"' "jJ I, ~ =-.J I 'r. 11 '--'-"'l oCr J.,- 1.5 "N m" ..,;-.J I ~ ;J I r.G.;...1 

,l,.. ~, 

Test Methods 

u" d .. Ld ")C .j "",' II .... y .,f "'"'" ;5 L". ;,J... ..,1 
.j~'JI,r-aJ1 (d urabi lity) ~ ~,JI (ut ~ lity) • ".;I.r1JI (sty le ) 

, ..,J!oJ I "- I,,,.;.;J I .j .J I .i5 V" Ii. "- \5L,.J I ; 'Yo, 

r.-"-!' j~1 ~,""';',r, J,b ~ ~--' (stitching sue) j~1 J~I {l 

'r-1-j; c..1.J.>y, ~ 

.b,;.> Jt. ~I,JI ~I ~)J Lr: ~, (s t.ltch i ng t enSIon ) r~l,J...!. ( l 
.\,. ~'L'I .1.'1 I. '->WI'. 'I . __ 1 . !.ill j .' " . 'l:1 .lUI 

r-' .' .r- ........",... ........, _ ) ,J-""' c:- V" U' Yo""""'" . 
, .1 L.;.,.;,o ~ '-'-' 11 ;"L );, (L,..:i L". , I r! I ",li,bJ I • "') of !.il I ~ 

.1.:>. y..l..""':; ,I ..... L l ~) ~V"~, (St i tch se'quence ) .5W I JI,:. (r 

,,,,.u.J1 .lL,.J1 ,l"..;~ ~L .i,. ""I; ,I ",Ll I .lL,.J1 

~lhJl )~ ).J.i:; (Sti tc hing or Seam elonga t ion) 41 ~lb... (t 

. ....hi J,;; 4 1 ¥ .j ,",oWl 

.jJ. .5~ 1 .b 4}..u ~ (Sti tch Ing or Se am elast i city) ..1...,.Ji";,r {IJ 

'-.11;1 ~ J-o ~I .J,b JI ",b .; '''' ,,,;oJ I JI.".11 "'" "--'" .J lk.. ~I 
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,,-,.J_ "r 41 C'"" .J u.... ~1 cr ." .;.,:. 1.1 1.1 'JL..~ I • .a 

~~I ~ JI • .s'l-t-:.J I.,h.;.~) ~)~).ll; (R e slllnce) • .1 .. ~, .. n ~) (1 

. ;;JI ~l ;Jlj l..Lo...: (its original plane ) 

~I ." )1.1i..:) ..,U; ( Stitchlng te nsi l e strength) ..L,..U.;.,.;jI...;l:;,. (V 

. .sl,oJl .!U- J .j; <..i.->I ~ ~j~ 1 

..i l!.."WI .,..:..:JI ;I~).,U; ( fabric distors i on ) ..;liJl t...i1; (A 

, d' ,wi ~ J I ~, .,st.". ..,...,..., ",WI 
(rabdc d u t or sion) ..;WJI ....;.t (1 

( f us ion) .sl:.>J1 .},.... ~ ..;WJI .h~ .;....J {<..,-

(gatheri ng ) • .J..o.. I, .54.> .b.>...r...:.1..:.il1 (~ 
(pinching) .54=-J1 k ..j .,.-5 (." 

( puckering ) --.:.o}J1 (....t:o 

(ruffll ng ) I.:-l~l ( , 
( shlrring) .s~.k;....:r;s! V" ~l:J1 ~I (j 

The ~ gathering 

Th e % st re tching = 

(stretc hing) ~lh. (c. 

(to rs ion) ~I (d 

~ JI.ilI .l.~ J) ~) J '" 

(.sWI ....hil l J,1..,.. \,;; • 
fusion ~ 

ga theflng ... 

origina I lengt h ":' finished length 
-':'''':''=''':'''-'':''+ =.,,-:':''-''7,':'':''-=-:=::''' j( 100 % 

finished le ngth 

st r etche d lengt h - orl glr'la l l ength x 100~ (2 ) 

onginal length 

. ...:..}l I ,1 ...:.i:.ill: .5Wl .b .j .,..:.; ..s1 ~ r~ ~ ,. Cock ling· 

. .. ~ 'Lill W" '" - ---:II..b....> - .1:; ....; '~.l." .:: Puc k er ~V" .• f' co-- - trr. _ v-_~ 

....sl,oJl ~ d,L, ~~l,oJl ..;,); • .sl,oJl -..,51. tr ",WI 
·~I , 

~} '"..I...! ~} '",",!..i...;..; ..:...} h.J.£..I J ...:..} : d" ~Ll t 1,J &-...) ~,..s.u, 
. .sl,.J I J.,;- '" I.i; I 
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Se .... ability Oerinition 

O,0, .,J[, ; 0>,,< .5L,.J1 ;.,L , U ~ .;Si.,.. 01,J1 ..;J.;JI ~Ii L,--~ u,..; 

,L,..:ri.,.. ° I,JI ~ li,1J 1 0 ~ -" 

,&.?LJI _j,rAJ1 tY -, 

, t.,.... • r.=S J.I,. dJ j .J r;,,' JSI.-'. "-, ~ 
,~WJI ~; _I 

• .5L,.J1 ~ I.f - [ 
•• L,Ji I.f -Y 

c15Wv:W ...sl ~~ ~ ~ &.oj)u1 cl}~~'J1 (Coats. 15 ). .J~..u, 
- : ,J", ~ 

'" c)l...,Jl ...;)';.;1 _ ~ ~"':.JWI ...:...,iI1 _ ":"' 'c)l....,.U ~I ...:1:.. _I 
.,.,.,. •. , I "-' _ .. • J r.J 1 J,-.;.J 1 -'-< J,-.:.:lJ..; J.;J 1 ~, J.;. _ ° 

( Ab rasJon strength ) Jshu..t...,J1 &.o,li. ..r--: ~ LL:;.. ( s eam strength) ~, 
.0_\ Ji.:.d U J~J'I ..s~, , (Tra n s ver s e ten~il e st rength ) ~ ~, li., 

.~, .J ' j,-'JI .;[:i, 4 1, ,.c.:....J1 .5L,.J1 ~ .;1:.., t?" rl, ,L:;. ~I 1"-" .) r,t..., 
.,.UI.j,-'J1 I.f ,j< JS r.'bJ I .;l..;,~ l L,--l;...I>", .,,~I .];.,.,..1 "",,,< r;; :.s J,1Ji 

t:-' ,-1 -j; Y ,,\ '" 0 , t ,r .J, ..l.> .j j.,.;J1 .;l:5 ) l;.>J ...J1) .u, '41 Ji.:., 
J,1J1 .~, .J j,-'J I.JC$ . ol,j< .;I r,t..., ,C" ~ .J l..}j J.<WI .5L,.JI,l,,,.. 
"':.JWI ,-:-,.t:J1 ~..u.r,)~j ~ dJ-i ~ Ji; ~ (IV) <I .JL.;.!I Jl 41 ;.[;j' ~ 

, .,J WI.; YvJ i r 1 ->.>.;.... ~ .L, ) 1 .; I:.. To"';; .;,L" '" ~ 1 .:r 

St It c h Strength = Sea~ Strength/Stitch Density (Kg/em) (3) 

fi xed Jaw 

l,-.".s ~ lI...,ll '" I:.. ~ II 00 ...:.] 1 ~ I. c...->.>.;....I 
c, ~ .J .}j ",,;!, .. l.J' dl.b.o..l, ...:.]1 

10 CIIl 

Se am Strength Test em 

. L,:;; l:.J L I,i. 4 1 .J 

Hoveable Jaw ( "-' ) Ji..:. 
~ L,--j, r.'b ~ 41 ~ .5WI ~lI...,ll .J ...:.."iJ1 <>, ° ~, 

c l i! .. II ..i.>G ~ c~1 '-:-i-r r:-, ~ &.::-Y c.:;i-,J ;r" ~, ~ ...:);,JJ ,;, 
--,-. .iJI<>, o "..~ I J.li, 4,.!.,-l1 ...:.."iJ1 ..,., 0 J,~I J.li, ""'" ' JI , "" ,Ii,! 

. ( \ Y) .J,.,;J 1 

, ~ .I.ii ~ 1 ...:..; )IJ cl"" L,--l; ~ I},:;;. ~ 1 "'" 1.I 
'1..L....-..l1.b~ if ~...k-z ) AV"'l;i "-: .l..2i..., ( Res i stance t o fra y ing ) 

,,"""" cl 1 jl .J".. ~ -sJ1, .",;.;.JI ~)l..;,,lJ J 0[, J:r J.,..i 'J) ° ",..., ...JJI, 
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.b~ ~ ,r...u:; a.: ~) (Se alll Sllppsqe ) )~ I dJ.lS' , J:,i; ,... i ..,k--:;JI 
d~1 41.b. J,.., v"1.iJ1 J .,J... ~I y...>1,. V- eli' .jll ..,JJI, -I.wl 
~I -:.I,.JJ li,1 ,. • '" ~Ijl ,1.>i- -'-';; .) ~~ .jll, "'-'1,81 -[;;1 
( Lubrica n t Content) )~I Ll " ( 5S 3320 : 1970) ~~"II ~YJI 
,.,:...:;, ",15t.>J1 ~ .,, ~I ..,L; "').,. , I 4 JI,. ~u'1.iJ 1 -1".,.1 o.,.,J "< ~ 
u~l ...,A ~I v!l.iU ..:,s:J 1 .:.. I~I ~lS W, " .J~ ~ 1· \ _ .)0 ~ 

",WI -1".,.1 e" v1-<...;[; .,..,,;.11 ~ 1-' · '1-' - ,1.,. ~ j,wJ l, .;,hill, 
.;,--hiJ I J ~ I ..,,JO;.J I J I,. J,.,., J I t"" I, dJ j, «,J.Io.l1 .,...:J I ~ ~ I 
"'>-.j V- .,wI ,JI,_,.II, ~I ~ ..,L J ~1...o. 1 ~ ~ JI ;;L~~ "';,...JI, 
..,....; I.;... ~I ;.,.... ,L:.;.I -1",1 ,.i..c .u, Jill uj,JI V- 1. ' '" ~ Jd 
"I 1.5 "L:.;.~I 1.i,.J ~foJ l u,:l:J1, r.>+Il, .,1j~1 j!L, ,;1,; ,.>..oJ I .;... I=., 
e~ "I I ;.:,..;.; ,.L;s JSL:.. ~, ~ .:r uy.. )A,; ~;.11 ,,.:,i. ~liJl .) ..l> 1 ~ ~'i 

.~ 

,JI,..-JI V- t >-'- ~I u'1.iJ1 ~ "-' ,j-I I ;,J..-I I ~,WI ~ ,_, ~ 
·,-,",lUl J c l,.:..J ,I ~ ~ I JI:J~, cl5L,..lJ ~)(., ~ ,.wJ 

I 
JL...YIt.:.L.: ..u; . • Yo 

" 'I ,'I ..... 
~ ) ~ . 

t'-,I,..JI .:r 0 - :" ~v!W 
I 

JrJl I 
..s,:..- r...u; ~ I '-:-- L.-

..........,. jJ I ~.,w I ..J I.:.J I 
+ ·{-m I 

I 
·1.iJ1 .....s-v- . _ y 

I 

..b . . .;.JI . r--- r-

, 
jj:..JW" ...1L:.> ',l- ~II .J' ~ 

«I'· ._< / '.) l'j;Lr) <,.. '-,) .;L'II 
(,.. 

RESULTS 
' i U 1 -' 

. ' ,JI,..JI V- t>-'- ~I ",1.iJ1 -.,...,5;; it;; . L' 
; :I- ;'JI ..,.,.,....JI ,JI,..JI V- L...:... ~I I .;... J ,=-.JI ",1.iJ1 ",15 -W 

~1l,.J1 ~I,.. ~"';,...oJ I,~;; ___ I,J ", [; <.).; 1-' . 'j,L; ,. , "';,-. 1-'.) 

-c..\sW ~:x- if 0.:...:..uJ1 J.:; I ~ • ~ y;......:. 
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r'--'-il crWl (Nit,,) ~I ...:.)1 .oW .".bil l ~I ""'" (') JL; 
• "" ' G I J. J ~ I.. .;L.j I ~ L.. L,.; ~ I J .l.,.....J I coil I '" ~ .c. c"'" ,",.iJl, 

L- '~,;'y~1 .,..li.., o~ .jJ1 ~ ~I..:...;~I .;-1 JI <-:..;~I .:r ~I 

'r-----"lb .,...,...., L,..-I,;. J. ~I '"" .~I ~I .L,.;I } j ..,..1 JI A 
(f ibre Ori e nta tion) u.1:.;.J1 c.u~'i l .j ,,-::,L.:.. ~l ..:..I~I t;:jy 

~L..l,.;~1 J ~1St.,.JJ,..,,;JJ i.y.o.,1;.. 0)t.;.1 r}" ,}., ..:...;~I .:r ~I • "" ,,Ii .,1, 
;-Ji 0 j,....,.;lb..;1 ~.ill..;).i..,..; ..s-;"i clSl~.~ •. JI, uailI..i.:UI .....:...;),1 ;..,1;. ~~I 

d..Jj J. J,J.JI, '/.\ .. ...,...."J. ~Ir.-' .:r ."s;, ('r l ~ \,.) cr WJ I .:r t'".J1 
. .hi; 5 = 0.29 ~ 01 

" JK.!~I ,,Ii dJ.J, _I,.JI ". ~-r ~ ( ' ) JL; J .l.,.....J1 ~1;)t.;.~1 

j~ .5li.." ..,sWI . l,.;1 J ~.- ~ l;,.) ",UI . "" ~1 J,Jl,.; & 1 ,. ,t 
Il '1)0 ~ \ ..bl,p. c.\.........J r 1\ .. ~ i I Y· ,r I i· .k~, I ' ~j; 0 , 1: ~ i 

. (.,..",:.11 J. 

•• ~ I ~ lL-,lJ .J ik... ~ I) ...:.) I d,.""," J.,b.: '" I:c • L t 

: ,,) ~, (r) Ji.: ;".. I).J Lr' 

(Non-linear a rea) ~ r-i c.b.L ..:..k.l .sWI c)L.,ll ~I c.l}.~l 

..,b- "" J, or ""'" ~ lLo,J I • "" d,L 4 crW I J, o,J1 " I; .,1, ~ ~ ~ 
_. '-'" ,L..;I ..:)1., JI -,<UI Jik... ~I, ...:.)1 L~ r--",}." , L:,,1 

Linear viscoelasti c: region : .&WI .... ,,rJ1 ..ih.;" (1 

J.>.ll J .",s • oLJ L,..,; "'''''' .jJ1, (\1) ',' Jw;Y-l "LilJl .a...J1 ,-"" 
J-,. .:r dJj c""', dJl.....Y-l cr WJJ .o,lJ1 ~I,......:JI ;., 1;...,...,...., ~ Jw;1 t' 

·~L.JI 

Nonlinear visc:oplastic region : ...-,-~I ~ {I..;--

~I '-"" J.>.l l J .J.,....., .oLJ t' 
.~L.JI 

Vl.scoplastic reg i on: ...-,.ill! ..ib..:... (~ 

..?- I,.-" ..J..,J I .J ik...1 .j .J.,....., .J ik...1 t' ~ ,...., j.>J I ~.Y. .a...J I • "" .j 

.1.1.; ..J..,JI '"" J.,.....J.; '~J itJik...1 ;,1,..0 J I c..L." .u ,,-I~I ",So, FI 
,""L.w 01.\; "-Y...,JI 1:!"" ,," .j.,.;.11 J,J> 0)t.;.LJ .h,;J1 .,.; 0)t.;.L .;1 "",., .u, 

4..00 i) .J ~, ..;JW ! J (b c."'<>": .J1.Jy-,~W I ~I ..j ~ ..;r-l:;JI, J,)'1 ~! ..j 

..,... WI.; I. ~ I "-)(. L... (I,;; I, ~ lLo,J I • "" J.:. ~ '"-"i I 0, ....,J I ~"", .j • .i,.S 
• ( \ Y ) 
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5 = 0.297. 
~G....,.y.. l,..;~ ...;yo:. S~ 
"l.,..J;,.,;.; -'W...,.,!,;.,J 1 u.,L.: r ~ 

" 

/ 

.-:-:., ... ~ 
.. :.: 

(r) Ji.' 

W·:···, .. · .~ .~> .. ' . . ' .. ' 

ViSkopl~ 

st~c~.!~!on 

, 0 

1(CI'II) : '0.01 (N/te )() 

o 
NofrUne r Line r 

.viskopln-· · Viskoplas-"­
tic region tIC region 

- - -------.-.--
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So 
Unsewn Fabnc Seam (,) Ji.! 

10 

"o~~ ·_- ___ UJJsewn Fabrl c . ·--- 1-( .) Ji.! 

0 
7' 

< Stitch Break ( i) Ji.! 40 

- Unsewn Fabn c z ·-----1· 
-- --~--- --

" 0 
0 
~ 

<0 

0 
z'o 40 ;1,0 ·'o 50 60 7 0 

~l onga t .i on ( ... ) 

.j,.;Jl, (1.01.01) ==f ,",oWl ..Lo,JJ .Jlk..~I , Jdl d,;.,." J:.; , _, JIi.:~1 
o_il j; .;W", ill·· ~ i /Y ' ~r/t· ..b~ ~ ..w. i·) .J,;,wl 

·<,-,'rJl J. I,.... Ll ) obI.,>. (l...., 1,....I'j; 

~-rJ1 .,...J I "" J5 .J~ ~ .sWI d(~ o)L,J1 ""I,;JI U" ~I os., 
~ till') ,.; .u, ,(P uCl< e ring) 4..!..;Jl ~J'.l r..l.i;, (~Gath e nn g) ~ 

~)I..J 1 ;. L.., J ~ l,..,..s ~ .G.:..-.l I, ..,.,...:. .".;J ), ..,.~ I ..:..; ~ I "" .;.L. t I" I 
1· .J,k .s.". .k..>., .~I ,-,-,~I "" tY J5 cr L... ,,!;...h; yCo, '" ~ ' j-'WI 
l;"...~ I, r- I j; Y JI ~ ,j4 ~)k j.;i ....;W',..:rbJ ~ /o, ..s~ ¥ rl .u.::_J.~ r-

• (1) J,~ J 2U1 ~,J,~ : I~ ..:r o_i ~ ~ o.:.. ~1 
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(,-1 'j;) J,hl) .~, .j j.,;J ) ... l:S .h...~ ~;.J I ~I · L.;J I er • ...:i.:.DJ v-
l }Y ';rY( ';" iJ l;<r 

'I')lf 
~)..I r..,u; 

1 '. 5 --:..~ 

t) 'I' " f JV' 'I' )' t . '( J' l \ )' '( ~1· .,L ~~ ...; !1.., _ \ 

I 1 I , r ~) J r. .l.i;; r--,J" I I I 

...:..j11 (1,I ce- A' ) 
'I' )' l \' )' , i ) " i ) · l \' ) ·1 ..:.i.:S J .w l 0,..,..;[.; _I 

I I r r r "'-j (I lce- r .. ) , . 

• ) 'I' • . )A '\' • ) Y t . )oA . ./' I ..:.i.:S ~~ ~,...:.>..;.W _i 
, ;Y ',A , ;' ';' ' ;' ...:..j . ~ I ... .,h: "-" To • .-

( 'I' r/r.-\l.) 

"""' 
;~ 

"""' """' - ..:.i.:S C~ ~ ~...;.L.:; _ i 

l l l , , ...:..; ~~ ~~~ 
(l,1 ce- , . ) 

• ) 10 ' )1" 

"""' """' """' 
..:.i.:S ( >- ~...;W _ 0 , l l l l ...:..; ~ :/. \ .. 

(T,I ce- " . ) 
\ ) ' 1 \) \ A \ )0 , 1) I t 0) '\' • ..:.i.:S t"-;' ,..:.>-...;.W _ 1 , r , , , ...:..; vi-' 1/1 .,L 

( l ,1 ce- 1 · ) 

· ;' . ;' . ;' . ;' . ;' ..:.i.:S c;.~ y.:i: ...; 1..; _ y , , , , , '"-j r...,i L I "-'-.J-! .Jr . 
(',I ce- ' . ) 

~J-'. ~ I ~ I ..:..; \ -.;,;; ""'" (I ) J,""," .j ...,..;".J I Ii I:c.J I ....,. r< 

""";,..JI ...:..;~ I ) ..s,.> ~ I ",,..-..J I ;..:..;~ I .,;, J.. (~,1r- - l,!W - ~Ii,.) 

<->;, "'.;;; ,! ~ ",;.J I ...-JI v- i;; "" ' 1,... (r...,i,.,J1 "" ~UhJI ...:..; \ 
0........,.;,,< ..;WI .j ~I~I b" .)1, (,..wI ~rJl .)1 dJ , 1::";< .u, ...:..,1l1 

.1,x->J1 4i l!5 L~ ..IJ";; J-11 ~,..-:JI 4..:-.9 )1 1 ..j ~ ~ W" rS1y .,:;, ..I ~L.i~ r 
.)1.b,,;J l e.;; ".il l r~ 1 .J4>JI .b".;... t,....,~, 1..;,,,,, """ (..,JJI , \ ' I.wl ) 
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,<:>1-",1;;.;1 .) 1.5 ...:..,111 J!. ~15L,..J1 ~". c"'" Jl:JL, J,lJ1 ;.", J ~I;.JI 
-¥- ,I =--~ ~ll-,Il ~ I i.;l.. J...>.; ,,",~I..:..; ~L -", Ii. 0-'- ."..;JI '" 1.,.;)1 

. j5l.:..l I .,. ,J;., ) .sL,.. 

.,...JI L,-. ~ 01" 4 1 " ....... ",'I.. ,r'lI.;W' '" 01, US .;1 ,5.ill< ".»JI .,., 
,ol,...,J1 .,., ~t. ~ ."..;JI ..:..;~I 1:' .;,iI, ...:..,111 "', 0 ,,''''' 'I.., ~ ",~I 
. ( ,) J, "'" J 1.5 ...:..,111 ,I ~I r-' J> ji,.;.;.J1 ;;W' ; oLJ "''''''' ",bt; ~l;. 

. ~, J ,r'!1 o~) ,r'll .;W' cJ; US ~~I ..:..;)(1 .,...JL .. I J,;JI ;")1.;., 

.~ ~).J..: 4...:...}J1 ~).) ~ rl, ( 1-1) . " .)1 1.1.)"I'b ~) ....:.i.:.1.I1 ~ <J,JJi 
. (..".:..- ". ...:..,5 J I .",... ...:..,5 .,. ",I r J I , .,.) 

, .s WI", ll-,Il .>..OJ 1 .. 10. Ii 10. • L' 

r-I.jj 0 ~l ,r ..;,J;,.;.. c..lil:i.;, ~.)l.J1 ~L,.II, r· \ J,.u.J1 .j~1 c...~1 

,_v JI I_Y ..r c..~i ,.r...:.;, 'r- ,. ")0 ~, ..I, .J.>JI J ~~ c.1- ..w., 
,,... L,-.>J., ~I,.il l • .u. lib J I 

,fl.'· .~I .l,,,;J1 r' Jil 4 1 .. 10. .,,, J,lJ1 • .", J ;r'll o~ .o!.,r. • 
·il\·· " / Y· 

~ J..ill ~,I.;JI 41 ~L.. .o~) • .>..OJU".,,, .J.l;>J1 .;1... .0L.;, • 
..,-.-J. .- l cWI J>" 1,.,;-1, .-' " ...,l, .;10. .;;1 .- ' .l.l,> cL.. j.,... 
. ...;1... d y "<r r-Jl ely" ~ r-< .l.l,;J1 cL.. "LJ ,) ,,J.-, ~I 

. r- ' of Ji,~, r- l j,~ ~ L,; ~I <,-0-, .,h J,J I <,-0- .l.l,.>J1 

~ ~ I .l,,,;J I .....;, US ~ .,. ~ I.. c'1o. J-. .>l';, .sL,..J I ¥ ; r' '" [, • 
Jr-b """ .u .J...,ll ~I .;10. "'01; US I)l:. r I" < .. , Ii. r I"') 
"....,1 L,-. ,~I ...,;, .l,,,;J1 r"-'IS WS L,.., 'villi .L,.;I""" J, ';r'll 

. 1.iiA, -",I .;10. J> Jl:JL, J>I ,,i .;W' J> J,...,JI .;,i.1, 4 1 ...,;, 

..r LV J I ,_V .:r J Ii; ~ I ""'" ~ l4,lJ ...:.J 1 .. 10. J> .l.l,;J I • L,.; I '" [, • 
. ~WI .L,.;I J LV JI LV . .,. JIi;~I, ..,sWI .1.,.;1 _1_ .bel 

,.~I":";)(I J~ ~I ",W ' ,t.,.;.1 c'b . '-' 

,LJ;..JI .... 1 " ,ol,...J1 .,. ~ ."..;JI, ~I <.;..;)(1 o~ ~I d,: ,t.,.;. ~ 
.;---,10 "-, t,..,;, ('A) .~I <.;..;~I 0~1 d" J> ,WJ ~I -rL,;J1 
",.>1 " <!,~...:JI ,;......J .,h1.;J1 ~WI .L,.;I .,. '~ .....,1 ~ .... I, r- ,. t..}>i 

,,"<l:J1 J,lJ1 ",U ......!~ I o~ J..,J IOU, ' , . • L,.;I J .!lb, ... ·r· .L,.;I J 
"---" ' L..JI J <!,~...:J I I.u. J..,;; ,,)l; '" t.,. ~,.; " ' L..; " J I (r- .) 
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, u.L 1 ;.w \:_Sy ~ , ~11:.. ~I ... ~l w,~,~ ... T · • ..0-.1 _ ,o r t. 

W; ,.; y' r· ;I -U-: r.!1 Yj, ~ . ...r----' Jil ..s,:.- J.t. ~I ~ ~;l> if~' 
..s,.....wl ~ ,.; J~ T 1· l< l·.h...:...<. 1 ~ /1 l· ..u ..s,i=,' ",L u..: ;..w 
~ 'II Jl,kl ~,.; G I..ii.o., ~b 10 _- I· • ..0-.1 ~ \!Jr=) .,.;-T ,) 1. .)1 

L....-:,y,yl ,r::..l.i; ..:,.1.1 ...;.., A J1-! ..J LSd~ w;;., dJ..iJ r-J'(";.l..: ..i.:U1 
. ;;~I rl...o.io..:.-~ ....;U;'11 

(' ) 

..s,L:.. ...,:.LiJI wl5 L1! ;-11 .:r 5 ~ ~.ri l u.s ...;1 (l) .J ... WI 0-' c-'I, 

. ~ u ... ,-JI, .....,sWI .~I .} ...,:.li:'11 

~~ ;.,;JI ub', .1..,JI ;'[;5 ~ ;;lWl & .r_v J I I_V Ji£.,~1 

1 t y Ji.:. 

40/) , ) 0 1 .. 
,J- - - _ . 

" .. "....-._ . -
/ . . 

'/ 

-1.0 Cm~ 
~ 

I I V Ji.: 

70/3, 30' 

. ~UI ..,J. '" 0>-, . ~I J 

1 . a 

.. 
< -
~ . -.. , . 
o 
~ 

'{" IV Ji.! 

lOO n . }01 --- -- ... -- . _ . --- -" 

, . a 
-' - '-1, 5 • Cm ' 

Cm =tt 
1 . 5 

C,. 
> em:: 
• ~ -- -2.0 

Q: 60 IlL_:it itch per CIII. 

f' 4 5 
~WI .L,wl J v!I, 

ltY Jf..: 
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