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DVN AMI C ~R I CTION MEASUREMENTS OF 
EGYP1'lAN COTTON Y ARNS 

Part I: Study of . r lct lona l bQh~v lour of 
two ~ o~ponen t bJ endPd .t~p l p v_r"5. 

0, 
• .. 

ABBTRRCT: -- -In the p r e.en t work, th l!- dy"aonic f ri cti on .') 
~ h~ract.,. i.tlc. of .~yptlan c ot t on. Mlsr pol y •• t.r a nd cott on I 
pol y.st.r b l ended . tapl . yarn s .... r .. . t udi l!'d . Th ~ frlct io"al 
c a . i4i c l.n t 0 4 ya .. ns h.~. been d. t .. r~' ned bv .. r app ing a r ound a 
eylindr,,; d pin . Th •• 1 K t r on l e F - ..... t ... A 1182 of fir m Rat .eh otd 
ZuriCh .... u •• d. Th. fri c t i on a l c o off l c i ent 04 blendod varno .... 
founn to be I nf l uon c.d by fibe r con. t lt uen t. , bl end praporti on, 
v.rn l inear d&nsi ty. th,..ad1!n. speed, p r e t.nll ion lind o'In ; le of 
contac t (loop s iz. ). 

I. I ntroduction . ----_ .. _ .. -
' T e~ ti l u _tor i .. l . pa •• o~ ... _ n y h inds af IIUrfaC1ll1l and 

rub a ;a i n.t e a c h oth .... dur l no y. ,.n .IIIn <l fa b,. i c ",. n uf actur ,,,1I' 
ooer.t IDnS. TI,. cD8~ l eK itv ~ th.se op~r a tions a nd t he larQO 
n .... ",ber of f ac tor- g Which aff . ct y.rn ' r lction h llve Sa f a r n aCo , t 
diff i cult to cor-r el.te _ n y data fou nd i n t tl!! Lit.ra t ure . 

In t .. ",t: le ind ... . try ",a nv va r t atl •• o f ya rn " .111 " 0 
pr oduced, . uch .. s s tap l e yil .. n . , ri ng Dr cp..,-end , t ... a CCHIIPoo..,t 
bl..,dod yarns , and p li ed s t ,.ucture y~rn s. Very l it tl. i s L no~n 

~bO\.lt the I r fricllona l b&ha~ i our. Tho f ric t ionil l prop.rl 'o~ o f 
the.e yar ne are i ",p.,r~ .. nt i n ", .. nv tll" ti I e P,.OC ••• • a .. "'ndi nn "tId 
~av j n; QP ... ~tl ons ,The p r o per fu nct i onlnQ a f t he lIPM'n; .ilch!n~~ 
a . _II ... kn lttlr') ""achi n es ar e CC" "i dllr"tl ly af f "'cted b y t ne 
fri c tional prOQortl P. of yarns and t hr .. "d • • 

In order t o etudy dyna"" 'c f ri c t ion,,) beha v i our o f 
ffVyptl"n c o tton a nd th.l r b l utld..n y .. .. ,,'Ii. a . ugg . .. tlXi p lan o f work 
Ie beln; ~ade and the . ub jec t ",I ll U~ d. cl ar ed t hrou;h .. 5eri .. 
of pap.,. • . The e"p ...... i .. lln l ~ Li .. I n t..., li n •• to s t udv tI •• 
f r ictional prop.r tl e. in t.rm of 

[J Effect of t.chnol!);lc .. ) 
properties. va,-" p ........ t .. ,.. 
dens i ty·. ch emi ca l tr.a t",.nt 
opor a t ions wa"i nQ anu dy l n;) . 

var , ab l •• wI, l c h i nc lude fib ... 
".tr ucturr. tw is t and L,n .. a ,. 
f ""ftrc.rl ~ " t lon ) and fl n ish l n; 

_ ._--_._--- -_._--._------- -
• L..:tur .... ... p,.of .~ T.x t l l e En9. 
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ii I Ef r ec t of variati on~ in t est condit i o ns : t hreadl i ne speed , 
_ the OInole of wr~p. pretell s ion . g ui d~ d i .olmator ~ s ur face rou glll"l es lS , 

l o o p il l %D , tD~r a.ture a.nd moi sture c onte n t u pon f r ict ion . 
The in it l a l paper of a s er :es ~over s t h e e f fec t o f b l end 

c:omp o $!l i Gr: , cotton f iber type!l a nd. yarn l i n eor d.e nsi:'y on ya rn 
fri c tion . I t al lio include s the gffec t o f " 4II rious c h .mges in 
~peed . pra t c n5 ion ~nd a ng le o f con t.olc t on cotton/pol yes t e r 
b l e nd e d y arn fr i c t i o nal beha viour. 

I I . EXPERIMENTAL PROCEDURE : 

2. 1. MatQr i a l~: 

tn the p r ese nt work, t he f r i c t iona l c hac ter i st i c 5 of 
lI1"'ny cotton var i eti s s ~nd th,lir b l ends wi th Nlsr polyo s tor fi b er , 
w9 r 9 s tudied . I n the fi g t set, the s a mpl es; WQr~ &Q>l ec ted and 
ccn ~truct ad in l o two groups : 

i) Reg~ r ding tha ef f ~ct of cotton v a r i eties .nd y arn 
den s ity , the ya r ns wer e i nvp.stigat~d incl uded d i+i e r e n t 
fib"'I""s Giz a 31 . Giz a 7 0 ;}nd Gi;::a 7:::i I a l s o ll ol ye!!i t ~1"" 

ya r-n wi th va r ying yarn count~ ( 3 0 . 20 , 15. l ~ a nd 10 t e:~ 

1 j n ear 
cotton 
'3tapl e 

) . 
i l l In ter ms o f b lend c o~po~ it ion. t wo tY P8S o f car dad blends 
( G70 /PES and G3 1 / PES b l~nds , ... ith blend ing r;} ti o~ of 10 07.C. 
5 0 C/ 5OPES, 33C/ 6 7PES , 25C/75PES a nd IOOZPES . Al s o. the samp l es 
inc:! udcd three cunlbed b I ends (G7Q/PES . 675/PES and G77/PES 
blends) with di f fer~n t blEnding r~ti o~ of IOOC. b 7C /33PES , SOC /50 
PESt 33Cl b 7PES ~nd lOOPES . 

In the ~econd s~t 0 + Qxpcriment~ , the e f fect 
cond i t ion5 w~r~ predo~ in an t thl""Ough out the 
group,:;: 

o f. c hanging 
followinl;' 

test 
th ree 

i l Var y jng the thraadline 5peed ~t SQve n lQVQ l~ , rang eo b e tween 2 
. nd 300 ml min us i nQ two t ype .. o~ y~rn$ (Ne 20 01 ~OC / 50PES ~nd Ne 
00 of 100Y. PES . 

i i) V':'rying the dll~le of ...,rap Iloop s i ::e) . t four levelG (90 . 18 0 
" . 3UO .nd 720 deQrpez) each at flve leve l s o f thrQ~dl j nc s p e e d an d 

u~tng y~r n count Nc 20 of Gi 4a 31 c o t ton f ib~r~ . 

i i i ) V&I")l i ng t h e prG't~nsion at differe nt l e v el 'S u .. inQ thrc.'C,' y~rn !!l 

of c o u nts N"! 20 , 40 and 5 0 of ,-otton a nd cot t on-pol yester b lend6 
wl th ccn 5 t ~n t or l and v . r yi n Q thrq a dl i ne ~p eed. 

2 .2. Me thod of me~surwmQnt : 

winding 
di .. gra m 
drawn by 

Fri c t i on cOQf.fici ent~ of thr ~ii'lds hOl VQ becm 11e!45 Ured by 
round cy Lind rical pin U5in Q F-Met o r R 11 83. A s c hema tic 
of the apparat u s i s shown in of ig ~(re ( 1 ) . The y ... r l"l i G 
mean s o f ~ t~ ke up device R 10 83 . r h e d ynami c fricti on 



,. ) 

o:;.l"u l .t.o with t l", to .. l o of 
.qu,p ... "'t . ..... d .... Io:;to ~pp ll •• 

.. " .n"l oque co-put....- bu, I t H' to 
the _I I kno..., Eyt .. h •• ,n for-ad .. , 

wh.r • • " t ..... io" b.yond t/l .. " . i et ><.n pOI n t 

'. r .... i ..... b. for .. ". , .. i e ll"" po.n t ~ COl'l l"et 
• Fricti on ."'il i • '" ,. .. ". , f h . CS V" . ml c <;oe Hl cl on t ., 'richon 

• II ••• M n.tu ... 1 I Oll."'tt>I .. . 

I II. FIonul l" .. n il dl .cu •• I_: ..... __ ........ _-_. 
T ... . Hooct of bl."d p rOp_ li on on f .. . "lion .. ' o .. op..-- tl •• 

o f cot t .... Ipoly ... t..- bl .nded y .... n s .... .. , n v •• Ug .. t.-d. t he 
e~p ... I ... nt .1 .. o~ll. _ ... ,.eo ........ t od 9 .. ..,h '''.l l v I" f'gur_ 
e:!. I ) , ' Z.:O ) an d 12_ ~1. It c." b. Db._",_ th. t t t>. Y"''' 
ca.(flc l ~l o f .,.I e t.on Inc .. o .... w itt> ; "" ..... ln9 pol"'~tRl" 

cont.nt ' n hI .... II . ... .. . . 1 1 .... I ...... d h •• b .... f o und ... lh ..... f.,..-
c .... eI..:! cotton- pol ", •• t . .. 0 .. ra.Doa cotton-paly •• t ... b l _II~. 

fI,. 'r ICtlon.1 p .. op ... to_ of .Ingl ll c""",,,,,gnt V.r" • • 
l ooY. cot ton . ,, 11 IOO:t /lOIV ... t .......... I lIu.t .. . t ... in fi 9Ur. ( ~1. A 
c"" ... I1 ..... bln "' ...... to .... '1' t h .. 'nc b ...... ! b.n.v ' ou .. o t th .... V ... n • 
..... b...,. nn • ....-votCl . Poly_ter .t_l. I' .... n 9'''' •• h i li""," ",.1 .... th .. n 
lh .. t l ao- .11 "aU .... V ... n.. Th •• nc ...... In , ... "t, on • • th. 
p_c .. nt.o" of ~oIV .. t ... . t"4>l. l ib .... "" .. .. ....s I" b l...,d ,. 
Attributed to H •• c vl, nelrtc al .".P. of fib ........... t::h .... 1" ,n 
"'9n.,. . ,. ... p I " ont .. ~t _ 

n ... c..-v". I" f i ll""" 11 .1 . and III .... 00< Ih .. ,,,fIU"'ce 
of c ot ton ... ari"ti •• on t h" f .. '''tlon of l ool. c anon.,,<1 eottgn/ 
polv .. t .... bl ... d.d y .... n.. al~.::5 1 cot t on fiber. ""_ • t> ' 9h ..-
f ' lc tion ·c"'"" .... 11 .. I l t> ttoo_ ob l .. ;n..:! f.-_ G. :. 70.,..., Ill •• 7:":; 
co t tOI' fib ..... AI... . th .. v a r i .. t.on can b l! ab .... v.a w. th c .. rll~ 
b l ......, • • whl l. 10" " ..... d bl ... a . th e ... a l " .. of co.f ft", .. , . o f 
fri c tion 1 .::-' I ~. v ..-V elo_ t o .. e ll at ll..-. Thl • .,.V b. lIu .. tp 
t h e v ... '.ll ",,& I n cPtt ... fib ... pr_tl ...... ch •• th .... f 'b ... 
f t " ...... . ,,<1 fib... I . nqth • 

DI II ...... te y • ..-n c ..... t. He ~. 30 •• 0. :50 anCS 00 
t •• t.-d teo cl'la,.actea",z. fr l ct, on. 1 b.n.",au,.. R_ .. lt .... . 
~o,. ,Hff .... _t cotton Ilb..-. _<I " , ... POly •• t ... f .b ..... . 
Th . "ur ...... ~ ...... I " " IIur •• :., .nd , c"l. thol th .. y"rn II" ..... 
,,_.ty It ... . to ll .... ' lIn>tleant .. If...,t 0" tl,. y .... " c_Hlel.".,t. o f 
1 .. leU ..... Dvn ... iC f"'eUon i,.c ...... eeI " ,tto . .. r:r .... 't1Q y ... n I I ".",,. 
d.n.l t y _ Thl. """"vIOU" I .. , ..... <1 f .... ~II y ... n. and ."tr tb ....... l .. 
• " , ,,,,,. ..... .... I n .....- •• 0 ' " OfIt""t. Th. a-f~"ct of "' .... n CO .. n t i. In 
.V-"t .. itt> tto ......... It . <>b lD' ''.'' h I' 90:;h l r:~ I ::'l I ""' .. . lua led 
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(6 ) . i ndi cates 
anQle of con tact 

tha t frict i o n al values are pro porti o a l 
as well dS t h readll n e 9 p eed . 

'0 'he 

The r esults 0+ the effect of loop s i ::e o n f r iction is in 
agreemen t wi th t. he resu lts obtained by Schi e l; / 3 /. He mens ions 
in hi s worl; that, in boundary region , .;tn I ncrease in contact. area 
:ead ~ to an increase in fiber wea r with consequent incrp~se jn 

stick- s l ip, wher e as i n the hydrodynQ1mlc region, irlction is 
proport iona l to are of con t act / 4 I . 

tv. Con clusions : 

From the e>:peri ments is r eported a bove SOll'le conclusions 
ma y be dr'awn: 
I ) The coeffici en t o f fr i ct i o n between c ottoll/pol yester blen ded 
you·ns an d cylindr ica l pin ha v e been stlld :icd: 

- The si n g l e component yar n of IO!) r. of po lyclliot.ur stapl e f i b e rs 
show a higher coefficien t of f riction than that produced of 
al l egypti an c otton fibers . 
The friction of · cotton / pOl yeste r b l ende d ya rn s increa59s a~ 

th e polyester content i nC rea5e In b lend g . 
The vari ati on between the two components (c ot t o n ~nd 

po lyes ter) c an be att r ibuted t o t h e naturq of fiber~ 
surfaca . 

- The frict ion incrQ~$es a s increasing y.w n linear denS ity . 
The i ncrease i s at t rI bu ted t o t h e over~ 11 y~rn t h ickn ess 
( i .B. Width cont~ct) . 

2) Tile f r iction 
speed . preten~ion 

affected 
an9le of 

b y var iOUS change~ ~ n 

con tact Uoop 9 i ~8 ) . 
thread l ine 

The increase I n friction wit h i.ncreas ing a ng l e o f con t act 
and increasing pretension is attributed t o a n i ncrea$e I n 
a r ea of contact . 
The vilr ia ti on i ll thread U ne !Speed withi n the l imit of the 
pr ev i ou~ e Kpor i mBntation , i.e i n hydrodyna mic region leads to 
the increase of f ri ct ion. l h e friction in hydr Odyn ami c 
r&glon 1 5 dependent on v iSCOSity. Thiz effect is at tri but Bd 
t o iln i ncrell~e i n shear stress in t h E! cont 1 nllOus f i 1m 
be twQen c y l ind r ical pin and liqUId lubr icated Hbor wi th 
in crua. in~ viscosit y. 

Re fer e n Ce5 : 

----------
1. Ol sen, J . S . 
2_ Fort. T .Jr 

( 19b1 I . 

Te)-:ti l li' Res . J. 
a.nd Ol sen J . S. 

39,3 1- 37 
Te);ti le 

( 1969 ) 
Res . J. 3 1 , 1 0 0 7 - 10 1 1 

3. Sch i c k M.J . • Te~ ti lg Res. J. par t I: 43 . 103 - 109 ( 1973 ) . 
> • 

4.Schlatter . C. 
( 1962 ) . 

a n d Oe ma 5, H.J . 
pa r t I I I 4 3,2~4-2S9 ( J 973 
Te~t iJ e Re s . J. 32 . 87-98 



T.' U.-,.W- ....... _ 

~, • • ' " r .. '" . , " 
lI,n"",,, ' 01 , '""" ... ·111".::\ •. ! 

, 
> 
i , 
• 

I 
• - • • • 

, 
• • 

_ .. --,. 
• • 

01_ ... ,. " • 

",. ,00 -.-
• • .... ,,_.­, _ .. 

.. , ..•... , '''-' .... - ,-", .. -•••• u_ .. ,_ ". __ 



c 
3 , 

-, 
>I -, • , • , --i 

-• • -
.... 

-< .' • , 
• • -• 

• oJ , , 
• -, - • 

l 

, 

-..... -...... 
, , 

• • J • 
, 

• • • -- ..... .. 
,"--.... _- .. -"'H' .. . _ • .. ''', .. 

~:=::= 

• ....... -• _ .. 

L-l:jL~~; ~':;~:~;~~J~JJ~." -;.,' -;.~!J-;,r' ;;;::: ... ': . ~ . 
.. ., ... '0' " .' 

• .. " .... • " .' 



T. 8 EL·Bealy, Salama and Ibrahim 

t .n 

. " i .n 
• , 

.]1. , - ." -, .n 
• • ." , .n --.n 
! 

. " u 

." 

." 
~ 

." < , - .n • , 
, ., -
1i ." • i .n , , -- ." 1; 
u 

." 

." 

'" 031. a G70 , 0 G7::J • V Pes. 

" • 
Fig . (31 Friction nf V ... n ", a ~ ... funct.lon o f c;otton 

v" .. I .. t l a , and v ~ .. n l i near den $ l ty 

• 

• , 

Ne .. 60 

PQl y ... tr;o r 

'" 

, Ne-20 

," 

, 
~. 

C/'50 

Sp .... d V .. '", I n 

ees 

'" 
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