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'Ille Processing arrl Use of 

Indigenous Fibres 

Final Rep:lrt 

Dr W Oxenham B.Sc., Ph.D., C.Text., A.T.I. 

Dr PA 9ni.th B.Sc., Ph.D., C.Text., F.T.I. 

Synopsis 

canting trials have been carri.Ed out ai a wacst:.ed can1 to pmcess al:laca, 

banana, kenaf, neguey and pineawle f.ibres. '!he ablca fibre ...as badly 

prepu:ed and aJUl.d not be prooessei, bit the four other fibr:es could be 

carded wi.t:h SCIE nenual assi.stance. Blends Of these fibres wit:h 

polyester, acrylic and viscose fi.mes 50:50 processed mt.her mxe easily, 

Wt still needed sare assistance. 

Qlce the material was obtained in the fonn of can:ted sliver the 

operations of gilling arrl spinning~ :relatively straight fonerd. 'lbe 

110 tex yams have been spun and tested. In sane cases oounts of 40 and 

60 teK were also spun. 

It is xecuwaaded that the semi-11«ll'Stsd system could be used, Wt that 

the cam would have to be m:xii.fied to suit these f i..bres. 
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Int.roductiai 

Although there were clear difference beboleen the five fibres, the general 

problems of yarn prcrluction ..-. ... m a.inost. the sane in each case. 'Ihese 

were:-

I. '!be fibres are l:Bsically far too lcng for spinning an.! have to be 

broken down into shorter fibres before the spinning ctage. '!be 

problem was how to do this wi.tOOut leaving any over length fibres, am 

wi.t:h:Jut making too nuch very sOOrt fibre. 

2. 'lhe fibres were in the fomt of a netw.:>rk or as fibre bnlles. It 11BS 

neoessacy to bceak the fibres down into as fjne a fODD as i:ussible 

without reducing the fibre leDjth too nuch. 

3. All the fibres tenderl to produce a card web of very l<llli st.rerqth. It 

'85 very difficult to take the web fran the cam without bmakage, but 

"1tel MMF were added this pni:>len lllBS nuch easier. 

All these prrolems were faro in pmparatiai am caniing; in gilliBJ am 
spi.nni.ng processing was nuch RDm st.might fonard. 

1. !etloJs of reducing the fibre length. 

F.ach of the five fibres we:ce experimented with in:ii.vidually, rut all 

fibres :mspouded in a similar tiey, so that they can all be dealt with 

at the sane tine. '!be exoeptiai to thi£ ~s abaca, which broke up 

into very sOOrt fibres in every treatJlelt. 

A rag pulling madline was used f i.rst. using a swift clothed in ooarse 

metallic wi.re. 'lhe lmgest fibres fo m after processing were alxlut 

250 to 30<mn lCDJ, which was quite satis:factocy, but this process made 

too nuch short fil>m. In the next trial another swift with pinned 
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clothing which wis less severe was used, wt again there was too rmch 

short fibre. For this IBascn it "'8S decidErl not to use this nethcxi of 

processing. 

It was fourrl that a feamought. could be used to break the laig fib~ 

arrl this was less severe than the rag ?Jlling machine, because the 

density of pinning "8S 111.lCh lower. It was fourrl that th.is madrine 

gave less short fibre rut there loere also r.ore very loog fibres which 

wis not very satisfactory. 

'Dle final method used was to cut the fibres by ham to lS<mn. '!his 

process S'!PHeci to be technically the 111JSt appx:cpriate, aJd. it is 

suggested that a :rotary 01tter or ne:hanical guillotine should be 

purchasei to allow further experiments alaq these lines. 

2. PJ:ooess to split the f.i.mes to a finer state 

It was fourrl to be {X)SSible to split the ooarser fibres by canii.D;J, 

but the process was a very critical ooe. If too little worlting power 

is applied in caniiixj the fibrillating effect is DJt significant, 

whereas if too nuch working power is used th!r£ is a quite gocxi 

fi.brillatiai, but also a great deal of fibre breakage. ldjustments 

have to be made very camfully for each fibre. It is DJt clear to us 

at t:he pa:esaat tine whether or DJt this would beoane a 01111erci.ally 

viable pcooess. 

3. Take-off of the can:t web 

In all cases the card webs were so ~ that they could not. supp::>rt 

t.henEelves over the short distance between the fly oali> and the 

calenier rollers ( 70<Mm) • 'lhi.s was due to the low ex>hesion of the 

CDllBe, crillpless fibres. Nien a blend of MMF and natuml f.i.lxes was 

used the cohesioo f.r:an the f ineJ.. crinped MMf' eased this situation, but 

in nDSt cases it was necessary to pxooess the fibre oo the scril*>ler 

sect.ioo of a woollen card because this had a lattice to carry the web 

t.r:an the fly oali> to the calender rollers. It is concluded that it is 

, 
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essential to hr1ve sare form of ap::-cn take-off aft.er the fly cent> to 

carry the web to the calerder rollers. Cnce through the calerder 

rollers the cxihesidn prnblon wis nuch h~s seriO'.JS due to the pressu~ 

P..xerterl by t.hesl? ml )f!n>. fkW..."Vt!r t!Vt?Jl at t.he gilling stage the 

slivers were not strong, am had to be harrlled with care. 

4. Drop-out of natural fibres during carding 

In all the carding experi.nalts there "'8S a very significant loss of 

the natural fibres during carding due to the fibres dxqlping off the 

wire. ~carding natural fibres alme this resulted in a very low 

yield, Wt when carding a natm:al/!MF blend it redrred the p!rtEutage 

of natw:al fibre fran 50\ down to al:xlut. 25\. It is cmcl.mhd that it 

is essential to have urdetgt:ids m the card to prevent this drop ait. 

1. After initial exper.inents on the worsted card in whidl it '85 foum 

inp>ssible to take-off the '\"f!rf weak can1 webs, all eqe• iments were 

dale oo the woollen card. 

2. Maguey fibre 

a) 100\ naguey, break: 4 passages of carding, 4 passages of 

gillirKJ, spi.nn.iD}. 

'Ille carding did not nake the fl.bres significantly finE:r, but the 

yam could be spin to 200tex. 

b) Break the maguey, blem 85/15 with acrylic fibre, 2 passages of 

carding, 4 passages of gilling, spin. Yam was spm to 125 tex, 

storing the iqn:ovanent with the synthet.ic fibre. 
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c) Break, card, blend 85/15 with acrylic fibre, card, gill, spin. 

'Ihis yarn \o0S also spm t.O 125 tex Wt cx:nt.aina:i ITDn-? maguey 

fibre because the blenkrl material ~ only carda::l ona:~. 

3. Kenaf fibre 

a) Rag pill, card, gill, spin. 

'!here 11185 too nuch fibre bmakage in this process. 

b) Feamought, card, gill spin. 

Still too nuch fibre bmaka<Je-

c) Feamought, card with waders raised to mduoe ca.J:ding p:Mer, 

gill, spin. 

'Ibis was founi to give a satisfactor:y pi:oduct. 

d) As C) Wt blen1ed 50\/50\ with acrylic fibre. 

'lhi.s was very satisfactory am was spun to 110 tex. 

e) As d) but blerx:ted 75/25 with aaylic fibre. 

Again satisfactor:y am could be spm to 165 tex. 

f) As e) Wt using a fine dtex acrylic fibre (2.5 dtex). 

'lbe finer synthetic fibre enabled a yam of 71 tex to be spun. 
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4 • Araca f.ibre 

It is thought that this fibre had ~1 damaged in the degmming 

process h .. "Cause there wis ~..xcessive t ibre bruakaqe. ~'or this n~1son 

the fibre was cut instead of broken. 

a) (.'ut, blesxi 50/50 with acrylic, open, card normally, gill, spin. 

'Ibis process could be spun to 100 tex, rut would not spin t.o 70 

tex. ltJwever this WBS ~satisfactory in view of the 

coarseness of the fibre. 

b) .As pccx:ess a) rut with the workers rcrised to :caJuoe carding 

power. Althwgh this process prdlably gave :rather less fibre 

breakage there was no significant i.nprovenent to the spinning 

cxn:litioos. 

c) .As process b) tut f iJially taken through a rover am worsted 

spm. 

'!his methcx1 of prepu:atiai should allow a finer yam to be spun, 

tut in this case the yam was not satisfactory, beca!lSe it 

contained too neny slubs. 

s. Banana fibre 

a) BlerK:i 75\/25% acrylic fibre, rag ?J.11, caro, gill, spin. 

It was found that the acrylic fibre was being broken by the rag 

?Jlling process. 

b) Cut to lS<mn, rag pill with pi.med swift, bled 75\/25\ acrylic 

card, gill, spin. 
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'Ihi.s proet.?SS was fou..rrl to be quite satisfactory am \leS spin to 

200 trnc. 

r) As pnn~s h) hit hlcnfnf 501./"l!H. _ 

Again satisfact.ory and i.as spin to 400 tr..x, but. it is certain 

that it cnuld ~ spun finer. 

d) As pn.x."eSs c) but. roved arrl spun oo the 1o0rst:ed ring frane. 

A very fine yam WtS spm ( 33 tex), but there were a lot of en:f 

breaks. 

A RD:re realistic figure woold be 50 tex. 

e) .As puxi::ss c) bJt with~ set closer to give Jll)re caniing 

power. 

'J!le intention of th.is exper:inelt "WaS to fibrillate the fibres 

.into a finer state, bJt it was oot. sucoessful. As p:>.int:ed out 

earl!er this setting is very critical and in this case sinply 

gave llD.Ie fibre breakage. 

f) 100% banana fibre, breakirxj, 2 pasc;ages with netallic card 

clothing, 2 passages with flexible clothing, 3 pa59a<Je5 of 

gilling, spin. 

'Ihi.s seems to re a <FCXI process. 'I'1e mterial could be spin 

easily to 220 tex arxi probably finer. 

6. Pineawle fibre 

a) Ble-d 75\/25% acrylic fibre, open, card, 4 passages of gilling, 

spin. 

- 't -
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'lhis p~~s 1o0s VPJY <;UL"'CeSSful arrl gave 66 tex yarn at high 

speed ( 7500 qm) . 

b) A.'i prnx~s a) but 50/50 blEn:L 

'Ibis was t:ourrl to spin to 59 b~. 

c) As proc..-ess b) wt. using 3.3 dtex acrylic, t..:ien roved and spun on 

a w:>rst.00 ring f rane to 20 tex. 

I..arger scale productioo work 

All the worlt described alxlve was dne on very small sanples oo an 

experimental basis to fin:l the best cxndi.tioos for tl4.e larger scale 

sanples. 

Ma.quey fibre 

a) 100% fonn 

'Ille fibre was cut to 1scmn, openerl, carded, gilled tlnee tiJJEs are 
then spun at 5000 rpn to 110 t.ex oo a Mackie sani-worsted spinner. 

~ processed on a slightly larger scale new p.roblens becane evident. 

'11le sliver was toe weak to pill out of the cans and also tenied to 

break between the front roller arKi the coiler for the sa11e x:ea.son. 

In the long t.eDn these problems could be solved by having springs in 

the coiler cans, having an assisted creel i.mrediately over the tops of 

the cans and p:>Ssibly by using a fibre finish to increase the 

cohesi.oo. 'lhere were also static problems, which aJUld also protably 

be ra'IDV0d using an anti-static finish. 

In view of these problems ooly a small sanple was spm, &ufficient to 

test the yam properties and to retain a small anDUnt for f utuce 

reference. 

- Ill -
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b) '>0% blerl with Pol~ter 

'Ille fibre 1o0s out. to 150mt, blerrled with i:olye.stf~ ~ processai as 

duve ~.xct.>pt. tllat. th.! spindle speed WlS n~:tucoi to 3000 rpn. 'llli~ 

fibre blend was processai with IX> difficulty in qil 1 ing, rut ~ 
was a lot. of fly in spirming and winding. 

'Ille sama blend 1"BS also spm to finer comts by neki.ng 800 tex 

rovings fran the 3 kt.ex sliver and then spinning al a ~rsted ring 

fnmE to 60 tex did 40 t..ex. '!here '"85 no particular difficulty in 

spinning these counts. 

c) 50% blerrl with acrylic fibre 

'lhi.s fibre blem vis prooesse::l in just the sane "'8Y as above. '!here 

W'.15 ID prcblem in gilling, but problE!llB with fly in both spinning and 

wi.D:ling. 110 tex "85 spm with 2.45 tums/can at 3000 :qm. lb 

attenpt "WBS nede to spin finer counts in this case, but this blend 

lllOlld prdlably have perfoDIEd very like the p>l:yester blend. 

d) 50% blerrl with Viloft 

It sOOuld be made clear that the trade nane Viloft is used by 

Courtaulds both for their hollow fi.J:Jl:e and for J10DIBl. vi.soose wit1' a 

soft finish. 'Ihis fibre "'86 nolllBl viSCXJSe not hollow fibre. 'Ibis 

blen:l was processed as before aid roul.d be canted and gilled wit:h:Jut 

difficulty bit CXJul.d not be spun due to t:Xc:essive errl ~-

Kenaf fibre 

a) JOO% fonn 

After preparing in the OOIJ181 w:ty the fibre "85 can:led without 

difficulty. In gilling it could be passed into and through the 

drafting unit without problen&, rut the slivers broke OCSltinually 
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bebileen the front rollers ard the coiler, so that no bilk saq>le 

could be made. 

b) 50% blerd with p:>lyester 

'Ibis blerd 11es prepared ard cardErl in the usual way witliout any 

problens. 'Ihe gilling also ran with no problens and the sliVP.r 11es 

spun to llO tex at 3000 rpn but there '4185 a lot of fly. '!his blerd 

was also sµm to finer counts by making 800 tex roving, which 1"BS 

spun to 60 tex am 40 tex without any additional prd:>lans. 

c) 50% blend with acrylic f.ib?P 

'Ihi.s blend WiS prepared as no:me.l.. It carded and gilled withait 

problan am '85 spun to 110 tex without any trouble exa:!pL that them 

'85 a lot of fly. R;, att.alpt "85 nede to spin t:his bleoi to finer 

rounts. 

d) 50% Kenaf with visrose 

'1hiH blend '85 pi.-epai:ed in the nonnal way; it carded ard gilled 

without prcblens. It "85 spun to 110 tex at 3000 rpn ard ran very 

well E!XU!pl for sale fly in spinn.ing am wi.rx:l.ing. 

a) 100\ fonn 

As mentioned earlier it was very difficult to cam this fibre at all, 

so that we were never able to judge its perfcmnanoe in gilling and 

spinning. 

b) Abaca in blends with polyester, acrylic an::l viscose. 

Although all the other natural fibres prooessai quite well in blends 

with the MMF, all the blen:is of MMF with abaca were vmy difficult to 

- 12 -
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card am it '111105 i..npJssible to card a long enough leD}t.h to pass ooto 

the gilling stage. It> yarn sanples rould be p:rodua:rl. 

Banana fibre 

a) 100% form 

'lhe fibre was prep:ua:i arrl carde:i in the usual 'llllBy. 'I1le gilling 

process '111105 no prd>lan, but there wei.-e many ~ down when spinning 

110 tex at 5000 rpn. Olly a small quantity of yam could be spin. 

b) 50% banana with µ>lyester 

Preparaticn, carding am gilling were no problen. '!be 3ktex sliver 

could be spun to 110 tex at 3000 rpn easily, rut there llBS a lot of 

fly in spinning. An attenpt 'lllBS made to spin this blerd to finer 

counts but this was not successful. 

c) 50\ banana with acrylic 

'!he DBterial perfome:i in exactly the sane 11BY as the JX>lyester blen:i 

alx1ve. ?«> att:mpt W!S made to spin finer counts. 

d) 50% banana with visCXlSe 

'1hi.s blerrl processed withcut ail} serious problems in carding arxi 

gilling, but there were many end breaks at the start of the spinning 

package. 

Pineapple fibre 

a) 100\ pineapple 

In the ?1Ie fonn the f .ibre could be caX'ded am gilled without any 

serious trouble. Spinning to 110 tex was possible but" f"llere were 

- l ~ -
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excessive t.ro breaks so that it "'8S not possible to spin a large 

~le of yam. 

'lttis blen:i earned an::t gilloo without. any problens. 110 tex yarn was 

spm at 3000 rpn without any trouble. It is worth recording that 

there was nuch less fly than with other fibres, though still a lot in 

c:rnprrison with the nomel ai:pu:el fibres. 'Ibis. blend was also roved 

to 800 tex an::t spm to 60 tex an::t 40 tex without any other prd>lens. 

c) 50\ pirleawle with acrylic fi.bJ:e 

Again this blend CCllded am gilled well. It also spm. to 110 tex 

wi.tlnlt trouble, givi.nj less fly am perfcn::miDJ even better than the 

pol)'eSter bleoi. 

d) 50\ pineapple with viscose 

'!be visoose blend perfome:I well in can:ting am gilling. It spm 

readily to 110 ~ oount, but in this case t.'1ere 1lleS rat.her nm:e fly. 

A smmary of these "productim" runs is given in the table below, fran 

which it is easy to see that Abaca was a difficult fi.bJ:e am all the 

fibres were easier to spin when blE!l'dOO than in 100% fonn. 

- 14 -



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 

Sumarv of t:he •Pnxiuctiat• runs 

100% 50% 50% 50\ 50% 50% 
Polyester Polyester Polyester Acrylic Viscose 

fonn 110 tex 60 lex 40 tex llO tBx 110 true 
110 t.ex 

Maguey PSS IS SS SS LS PSS 

Kenaf PSS IS SS SS IS IS 

Abaca PX PX I I PX PX 

8mana PSS IS PX PX IS PIS 

Pineapple PSS IS SS 5.5 IS IS 

5.5 snail sanple nede 
IS larger saaple made 
P sane pcci>l.eD3 but yam <XJUld still be spun 
PX serious prd>lens and spi.mtinJ virtually inp>SSible 

After pnxiucticn all the yams were tested for regularity, stren;Jth an:i 

elaigatiat. 'lhese results have been sent to the Philippines Textile 

Research Institute d.llect and have not been incl\ded in this :report. All 

the yam saq>les have been wouni, p:tcked an:! air fmighted di.met to 

PIRI. 

Cooclusials am Reo: 1111edatims 

1. It is our op.inion that the seni-11110r8ted systan is a satisfactm:y way 

of processing abaca, kenaf, maguey, banana and pineapple fibres. We 

believe that it is particularly good for blenis with *F' and for 

finer oount.s. fbiever ~ are not in a pcsitiai to a:qme the semi­

~ system with the flax systen, Wich should certainly be very 

SE":.riousl y cansi.cfe:ra:l. 

2. All the fi.bms i:eqt1ire sane preparaticll to break than up prior to 

semi~ carding. In our experience the best way of doing this 

- 1 '> ..: 
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is by guillotine (rotary or linear) becia:\Se this produces less short 

fibre than breaking the f ~ in qering or canling. We therefore 

recume11d that a guillotine is l'lE.'CE!SSary if the sani-w:>rsted syst:an 

is used. 

3. All the fibres (with the exception of abaca) processed well on the 

semi-w::>rsted card rut there was a lot of dropping an:i a lot of 

difficulty in feerlinj t:he card web to t:he miler. We LE!Ulllteid that 

a man-made fibre (MMF) type semi-worsted card (wi.thwt nm:el section) 

with full urdenJrids and renovable tq> covers is suitable for 

processi.DJ the five f.ilD:es. It is essential that an .-:.peon t:ake-<>ff 

of the type llOllf used on cottai cards nust be provided to assist the 

card web between the fly CDtb and the miler. ('Dle design made by 

Crosrol Ltd seems ideal to us). We are not familiar with any semi.­

worsted cards with apnn assisted take-off, tut it is quite easy to 

verify this. It would be pn:..i:erable to buy an existing DBChine 

mther than a lllXlification. A flax cam could also be oonsidered. 

(At ooe tine flax nechinecy with little noiificatim llES used as a 

fomt of semi-worsted system) • 

4. 'l'1e pin density oo the card depends m whether the card is used ally 

for canling or is also to be used to fibrillate the f.i.bies. It also 

depends m how nuch bleo:ts wit:h finer Im' will be processed. We 

suggest that this should be di SCUSSEd wit:h the machine nakers and 

that we will be happy to take ptrt. 

5. We .recn1111:::11d that an intersector gill bax capable of pcoc:essi.Dj 

slivers down to 3 Jctex would be suitable. 'Dle pinning of the fallers 

should be decided as in paragrapi 4. It is essential that a low 

assisted creel should be available to prevent sliver breakage at the 

blclc of the gill bax and also that the cans should be fitta:i wit:h 

springs. 

6. We .recx:a1111:::11d a stardard double apron semi~ ring fi:ane with 

oollapeed mlloon spi..rx:lles. It would be best to have a short machine 

with b«> or three spi..rx:lle sizes and two or three ring sizes so that 

different counts can be spun. 

- ,,, -
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7. Me n::cuwwwd the above systaR for oamts doliBl t.o 80-90 teK. For 

oamts finer than this we i.ec x • eld a rutillnq ~. If sml.l. E!IDJgh 

rings can be d:Jtained the same spinner DBy be sati.sfactmy. If IXJt 

tlEn a worsted double apEOt riJKj frcme would also be neeied. 

C.J2890.IMB/July 1990 
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