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SYNOPSIS

This  p ro jec t  is a m etho d ica l  study a b o u t  the  in f luence  ot  the most 

p r o m in e n t  yarn p rop er t ie s  on the characteris t ics  of  kn i t ted  fabrics. 

This  p ro jec t  gives a c lear  idea ab o u t  the  varioations tha t  occu r  in the  

p e r fo rm a n c e  charac ter is t ics  of  the  kn i t ted  fabric due  to the changes  

in the  p ro p e r t i e s  of the  respective yarns f rom which the  fabrics arc  

knitted. This p ro jec t  was selected based on its im por tance  in the p resen t  

scenario  and  also the  benefi ts  it can provide to the  fast growing kni t t ing  

industry.

T h r e e  d i f fe ren t  counts  of yarn  were se lected for  study. T h e  yarns 

were tested for  their  respective values of C o u n t  S trength  P roduc t ,  Uster 

unevenness%  and  Twist p e r  inch.  Twenty packages for each c o u n t  were 

sub jec ted  to tests and  the results were con d ensed .  T h e  tes ted yarn  

packages were used to kni t  two d i f fe ren t  types o f  fabrics i.e, Single 

je rsey  a n d  in ter lock .  As known we e n d e d  up with six fabric samples, 

two f rom  each  count.

T h e  kn i t t e d  fabric samples were  m ad e  into  two halves a n d  one  

ha l f  of  the  samples was subjected to wet re laxa t ion  t r e a tm e n t  and  

o th e r  h a l f  to dry re laxa t ion  t rea tm en t .  T h e  wet and  drv re laxed  fabrics
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INTRODUCTION

T . e  d e m a n d  f o .

omcsuc and export „,arke,s. The knitted n^,ade ou, of ,00% cotton 

preferred by the consumers invariably because of its aesthet.c 

propert.es and wearing contfort and also due to tts supenor  quaiit.es

t h e  o t h e r  m a n  m a d e  a n d  s y n th e t i c  f ibers .
s over

A . t h o u , h  t h e  , 0 0 %  c o t t o n  k n t . t e d  f a b r t c s  sh o w  p o o r  d . m e n s i o n a ,

- b t h t y  d u r . n g  w a s h .n g  th e y  a re  p r e f e r r e d  now adays  d u e  to  t h e  i t tn e s s  they  

p r o v id e  a n d  t h e  c o m fo r t .

The propert.es of any fabr.c is attr.buted to the yarns fro™ whtch thev 

are . a d e  of. The kn.tted fabr.cs are no e x e .p t .o n s  to th.s and t h e . a r e  

- o r e  dependent  on their const.tuent yarns and the.r propert.e ,.

The nra.n yarn propert.es that are found to tnfluenee and effect a 

v.r .at .on .n the perforntanee characterts, .cs of the fabr.e and espee.aily the

t h e  u n e v e n n e s s  in  t h e  yarn .

Snrai, var.attons t„  these yarn propert.es are found to var ,  the var.ot.s

abrtes are the most used ones in todays world. Aithot.gh there

u s a g e  a n d  c o m p a r e d  to t h e  fo rm e r .

S



T h e  v a r io u s  f a b r i c  c h a r a c t e r i s t i c s  suer ,  as t h e  a b r a s i o n  r e s i s : a n c e ,

b u r s t i n g  s t r e n g t h ,  d r a p e ,  p i l l i n g  r e s i s t a n c e ,  s t i t ch  dens i ty ,  s t r e t c h ,  w a te r

r e t a i n i n g  capabiHty,  t h i c k n e s s  a r e  f o u n d  to  be  g r e a t ly  i n f l u a n c e  by t h e  y a r n

p r o p e r t i e s  s u c h  as t h e  c o u n t  s t r e n g t h  p r o d u c t ,  twist p e r  i n c h ,  u n e v e n n e s s  

% etc. .

e

o n e s

T h e  p r o j e c t  r e p o r t  is b a s e d  o n  a d e t a i l e d  s tu d y  c o n d u c t e d  o n  t h e  s ingl

j e r s e y  a n d  i n t e r l o c k  type  o f  fabr ic s  w h ic h  a r e  t h e  m o s t  p o p u l a r l y  u s e d

m  t h e  I n d i a n  k n i t t i n g  i n d u s t r y  a n d  al so have  m u c h  d i f f e r e n c e  in t h e i r  

c o n s t r u c t i o n s .

T h e  s p ec ia l  ob jec t ive  o f  t h e  p r o j e c t  is to  p r o v i d e  t h e  p r e s e n t  k n i t t e r s  

with  s ta t i s t ica l  d a t a  w h ich  can  h e l p  t h e m  to c h o o s e  t h e  yarns  a c c o r d i n g  to 

th e  f ab r ic  r e q u i r e m e n t s  in a se lec t ive  m a n n e r .

In this  s tu d y  th e  yarn  p r o p e r t i e s  w ere  t e s t e d  u s in g  la rg e  n u m b e r  of 

sam p les  a n d  u s in g  the  te sted  .samples fabrics were  kn i t t ed .  T h e  k n i t t e d  fabrics 

w ere  d iv id e d  m t o  two g ro u p s ,  O n e  g r o u p  o f  the  fabr ics  were  suhjc r tc-d  to 

d ry  r e l a x a t i o n  t r e a t m e n t .  T h e r  o t h e r  g r o u p  o f  fabr ics  w ere  sub jccicc l  to wet 

r e l a x a t i o n  t r e a t m e n t .  Dry a n d  Wet  r e l a x e d  w ere  t e s t ed  s e p e r a t lv  for  t h e i r  

in d iv id u a l  ch a ra c te r i s t i c s .  T h e  v a r ia t io n s  t h a t  o c c u r e d  in the  ptM l o r m a n r c  

c h a r a c t e r i s t i c s  o f  b o t h  t h e  d ry  a n d  w e t  r e l a x e d  fabr ic s  c o r r e s p o n d i n g  to t he  

c h a n g e s  m  th e  y a rn  p r o p e r t i e s  w e re  d r a w n  ou t .



T h e  d ry  a n d  w e t  r e l a x e d  fab r ic s  t h e m s e lv e s  h a v e  s h o w n  d i f f e r e n c e  m  

t h e i r  p e r f o r m a n c e  c h a ra c te r i s t i c s .  Th i s  gives a r o u g h  i d e a  a b o u t  h o w  t h e

p e r f o r m a n c e  o f  t h e s e  fab r ic s  w o u ld  be  w h e n  th e y  a re  n e w  a n d  w h e n  th e y  

a r e  s u b j e c t e d  to  p r a c t i c a l  r e g u l a r  usage .

T h e  r e s u l t s  o b t a i n e d  show  a r e g u l a r  t r e n d  b e t w e e n  th e  v a r i a t i o n s  in 

th e  y a r n  a n d  t h e  c o r r e s p o n d i n g  f ab r ic  c h a ra c te r i s t i c s .
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2. Y A R N  B A SIC S

The word yarn  .,s derived from the A n g l o - S a o n  word gearn  and resembles

word  garn in the German and Scandinavian languages.  The  lerm is used lo

descr .be an assemblage of  f ibres or  f ilaments,  e .fher  natural  or svuthet tc  that 

are tw.sted.p l ied,  or otherwise la.d together so as to form a continuos  strand 

Though the term yarn is applied to all ftbrot,., threads, tt ,s more com monly  applied

10 a quant , ty  of s trands or threads.  When  a ,«ngle thread or  piece of  yarn i,

con.sidered, it is u.sually spoken of as a thread or an end.

sewiim

A yarn composed of several ends twisted together to form a strand of  con.siderable 

bulk, rs termed cable or cord. Contrary to the custom tn the .sprnntng and weaving 

.ndttstry, where the word thread synonymons with end, the c lo th .n .  and se 

mdnstry nses the word thread to describe the th.n, cw..,ted yarns used for sew.n_

Com m on yarns may therefore be divided roughly into cotton spun yarn,  

woolen and worsted spun yarn, and thrown or f i lament yarn. There are certain 

yarns,  made for special purposes,  that cannot  be grouped among common yarns.

M an -M .d e  Fibres : Synthetic  fibers were developed in recent  t .mes and

are str . ct ly a produc t  of  the twentieth century. Yarn spinn.ng processess were

O.tgmally developed to suit  the raw materral ,  such as cotton,  wool, s.Ik, and other

natural  fibers. Rayon an arti ficial product ,  was produced at first to imitate s.lk

f t e  f iber  being made to fit, as nearly as possible,  the exist ing s .lk machinery '

When rayon moved into cotton  terr itory,  cot ton machinery  waws used Here it

was a ma tte r  of  compromi.se,  witb rayon being adapted to cotton machinery  and

the machinery  being adapted to. rayon. Rayon staple with crimps, has been adapted 

to the woolen and worsted systems of  spinning.



Sp.nn.ng and Throwing : Al,  c o u o n ,  and woolen yar„,s are spun ,hc 

var .a . .on ,he different  kinds depend.ng upon . he  ex .em  u,  wh.ch Che fibers 

have been . . r a .gh iened  out and pu.  para. ie .  .n .be s p .n n .n ,  p r o e c s .  Fi lan.en.  

.ayon  and ,s„k y a rn ,  are .brown; .ha. .s. .be yarns eonsis .  of  endless,  eonsecu .ive 

t . la„ ,en .s  whieb are doubled,  wound and .wis.ed. Thrown rayon yarn n,us.  no.  be

confused w..b spun rayon, wbicb cons .si .s  of sbor.  leng.bs of  rayon f U a . e n .
Spun like cot ton or wool.

in .he n , anu fac .u re  of  rayon fiber,, a i .qu .d  ™ . e r . a l  is so l id i f ied  ,n .o  

.l<™en.s, Tb.s  chemica l  process may be call,-* . . . inn.n ,  i.n the same ,sen,« as the

activity Of a siik worm or a spider i rav  os ci:

the rayon bas been converted into short fiber.- and tben spun,  it is cal led sour, 
rayon.
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3. YARNS FOR KNITTING

3.1 Fibres Used in Knitting

Yarns „,s.d belong co e.the, of two ,.ai„

V..., (0 Na.ura. fibre, and ,U) Ma„-„,ade fibre. Na,„ra. fibre, are obuuned oUber
t rom vegetable, animal or minera l  source.

(1) Vegetable Source (i) Cotton (ii) Flax (iii) Jute

(iv) Manila (v) Coir, etc.

(2) Animal  Source (i) s i lk  (ii) Wool

(iii) Camel Hair  (iv) Mohair

(3) Mineral  Source (i) Asbestos (ii) Glass.

M an-m ade  f ibres may be divided into two categories ;

1 . Regenarated cel lulosic fibres.

Regenerated ce„„,o,,.c fibres : (.) v.scose rayon (ri, Aee.are rayon 
C upram m onium  rayon.

2- Synthetic  man-m ade fibres

Synthetic man-made fibres : (i) Polyam.des like Nylon (..) Polyester

Only a ,-ew of the above listed fibres are used in kn.tting. Other, are no,

Z7 7 ■"
. . . P h y s , e a l  a n d , . n o t i o n a l  p roper t i e .  Of those f ibres „ „ , y . h i e h  are „ . o .



commonly used in the knitting indsutry.

3.2 Major Types of Yarns

3.2.1 Cotton :

Till the innovations and recent developntents of  n,a„-n,ade f.bres the ntost 

con,n,on yam .  „,,ed .n weft knttttng were ntade either frotn woo,  or cotton, though 

Mlk was also used to a very small extent in stockings. 'King Cotton' is still used 

m welt  knttting as a nrajor fibre and its main field of  .application is in hos.ery and

blouses but now the knitters prefer a blend of cotton-polyster to pure cotton yarns 

and the proportion of  the nse of  cotton in knitting ,s declinmg.

Cotton is soft and comfortable next to the skin. It readily abosorbs perspiraton 

and carries tt away from the body. It ts also a good conductor of  heat. It can be 

u - d  ,n troptcal as well  as tn cold cl .mate conntr.es, if fabrtcs are properly 

constructed. Its peculiar character.st.c is that tts strength increase by about 25 

percent when wet. This is Sign.flcant for apparel fabrics, as garments are subjected 

‘0 very severe strains when wet during laundering. Cotton fabr.cs arc easy to sew 

and the seattts hold tight. It ,s by far the least expensive though not necessar. iy  

the cheapest. Cotton has very l.ttle natural elast.city and has a tendency to wr.nkle 

u  lacks apprecable res. lencee.  Though tt absorbs water well ,  tt does not dry very 

qmckly.  It shrtnks constderably when wet. I, has a good affinity for almost a„  

ypes 01 dyes and retains dyes better tf mercertised cotton ts used. Cotton yarns 

or nmtng are either carded or combed bnt preferably combed cotton yarns are 

nsed. Combed yarns are obtained by remov.ng the short fibres ane fore.gn matter 

rom the fibre.s and fibres are stratghtened to a large extent tn combing process 

ere ore. the combed yarns are stronger, less ha.ry and more uniform and more
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the wool  f ibre enables the fibres to cl ing tenac ious ly  to each other  and it is 

therefore possible to make  a relatively strong yarn from wool f ibres w ithout  much 

twist.  Pressure,  hea t  and moisture can convert  and woolen  web into a 'felt'  fabric.  

H igh absorpt iv i ty  of  water  is another characteris t ic  of the wool fibre. Wool is the 

weakes t  f ibre as far  as s trength is concedrned but its elast ici ty compensa tes  its 

relat ive weakness.  The f ibre may be stretched to 25 percent  of  its natural  length 

before breaking.  It has also a high degree of res i l ience which is responsib le  for  

its wr inkle -res is tan t  property.

Just  as f rom cot ton fibres,  carded  and combed yarns are manufac tu red ,  

woollen and worsted  yarns  are manufactured from wool f ibres The  difference 

between woollen  and worsted yarns can be summarised  as follows :

Woolen  yarns  are ob ta ined  f rom short  s taple f ibres while  w ors teds  are 

obta ined from un iform ly  selected long fibres, and as such the sorsted yarns are 

stronger.  Wool len  yarns are only carded while wors ted  yarns are carded  and 

combed.  Low twist  is given to the wool len yarns while high twist  is given to the 

worsted yarns. Worsted yarns are therefore harder, finer and less hairy than woollen 

yarns.

Wool f ibre canbe easily dyed and the dyeing process of w coo l  does not 

requi re expensive dye-stuffs  or costly retarders or carr ier  and hence  dyeing of 

wool yarn or knit ted garments  is economical .  Wool can be handled with less 

difficulty than most  synthetics in the knit t ing processes.  Properly condi t ioned  

wool yarns  run much more  smoothly  on a knit t ing machine than a comparab le  

hydrophobic  synthetic  f i rbre-yarn.  Knit ted fabric from wool also presents  a more  

un iform st ructure than many  fabrics knit ted with synthetic  f ibre-yanrs.  Because 

of its natural  hygroscopy,  wool does not  generate static as the synthet ic  f ibre



yarns and therfore  woollen knit ted garments  do not at tract  lint or dirt  as readi ly 

as some synthet ic  f ibre yarns.

As wool f ibre is highly resilent,  the knit ted fabrics from wool are unmatched  

as far  as loft l iness and wrinkle-resi st ing propert ies  are compared  with  other  man-  

made f ibre yarns.  Wool can be mixed with  other  natural  or m an-m ade  f ibre with 

more  ease than is the case with any other  fibre. The int imate blend of  wool with 

other  fibres will offer  such propert ies  as soft hand,  reduct ion  in pi l ling,  reduct ion  

in static charges,  bet ter  covering power and better  resistance to snagging to knit ted 

fabrics.  (In the above discussion, a comparison is always made with the synthetic  

f ibre yarns because the field of  knit t ing which  was mainly dominated by the wool 

f ibre has been,  so to say, encroached  upon  by the new synthetic  m an-m ade  f ibres)

Wool f ibre has got  some short-comings too. It is much vulnerable to fel t ing 

and moth  and mildew at tacks.  Shirnkage control  of  wool len  knit ted garments  is 

also a majo r  problem in tis use. In order to get shr ink-proof  fabric for knit t ing,  

res in-treated  tops or resin-treated  loose wool is used.  Usually  a wet-relaxat ion 

trea tment fol lowed by tumble  drying gives dimensional  s tabili ty to the knit ted 

fabrics.  With harder twist,  the knit tabil i ty ol woollen yarn is imprc-ved and the 

resultant  fabric possesses a crisp handle but, for single knit fabrics, a higher degree 

of  twist gives a wale spiral i ty and an unbalanced loop results.

3.2.3 Nylon :

It is chemically a polyamide wherein the element of  carbon,  oxygen, nitrogen 

and hydrogen  are combined  by chemical  reactions into com pounds  which react 

to form a long-chain polymer  from which nylon fibre is obtained.  Bylon is a 

gcnciic  name and has not special meaning.  It is, so to say, a family name and
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m embers  of the fami ly  are known by various numbers .  Du Font 's  earl ier  po lym er  

was known as Nylon,  6.6 which refers  to nylon obta ined from adipic acid and 

hexam ethy lene  diamine.  Other impor tan t  commercial  nylon is Nylon 6, which is 

obta ined  from po lymide  cal led 'caprolactum'.  There  are other  nylons  also such as 

Nylon 7, Nylon  11, Nylon 2, 3, 4, 9, 10, 12 etc. Chemical ly  they arc simi lar  but 

they differ  in m olecu la r  s tructure and therfore in their  porper t ies  in subtle  ways.

In general ,  main  proper t ies  of  nylon f ibre are its l ight  weight ,  high  strength,  

exce llent  drping quality,  good abraison resisitance,  quick drying proper ty  and 

dim ens ional  s tabil ity in laundering .  The most  importan t  proper ty  of  nylon is its 

heat  set t ing to the shape and size which  would  remain l i fe- long,  unless the f ibre 

is exposed to a very h igh temperature.  This  thermoplas t ici ty  of nylon is put  to 

good use in making nylon  stokings.  These are given a perm anent  leg-shape by 

s tre tching over a mould  and then subject ing them to heat  and pressure.  Nylon 

was used for  the f irst time in history in the U SA  in 1940. (Prior  to that,  nylon was 

used for making bristles of the tooth-brush, combs or gears). The members of nylon 

family viz. Nylon 6 and Nylon 6,6 are the most popular and commercially used nylons. 

The fundamental  differnece in these two nylons are mainly in their affinity for dyes 

and in their melting points. Nylon 6 has better affinity for acid dyes than Nylon 6,6. 

However, Nylon 6,6 f ilament is more readily processable on texturinsing equipment 

and gives superior stretch and bulking property than Nylon 6.

Nylon may be obtained in four forms : (i) Monofilament (ii) Multifilament  

(iii) Strecth or textured yarn and (iv) Spun yarn. Monofilament yarns are usede 

for hosiery. Other types of yarns are used for both warp and wel't knitting. A new 

bicomponent fibre known by trade name 'Cantrece' is obatained by extruding Nylon

6,6 and Nylon 6,10 solytions from a single spinneret. On emerging out, due to 

different effects of  heat on the individual components, the resulting nylon develops
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a hel ical  shape.  Thus,  it is a se lf-cr imping yarn which  provides  a good resi lence,  

tit retention and comfort.  Mult if i lament nylon being stronger, is used for  industrial  

purpose such as f ishning nets,  robes, gliders'  tow, tyre cords etc. Nylon f i laments 

are cut to about  2.5 cm to 12 cm in staple length and int imate blends are made 

with cotton  or wool.

As ment ioned earlier,  nylon  is used extensively in kni t t ing indistry. For 

hosiery, 15 or 20 denier  yarn  is sui table while for circular  knit ted oute rwear  70 

to 120 denier  yarn is used.  The stable nylon denier  runs fron 1.5 to 15 and is 

mainly  used for  knit ted sweaters,  outerwear fabrics and hal f-hose for men.  For 

t r icot kni t t ing  40 denier  to 70 denier  nylon  is com monly  used.

3.2.4. Polyester :

Polyes te r  is a manufac tu red  synthetic  fibre and contains at least  85 per cent  

by w e ig h t  an es te r  of  d ihydr ic  a lcohol  and te reph tha l ic  acid  f ibre  fo rm in g  

substance is a long-chain polymer. Polyester  f ibre is manufacured  under various 

t iade names.  In the USA alone,  Du Pont  polyester  is known as Dacron,  while 

Eastern Chemical  Product  Inc. manufac turers  it as Kodel. Celeanese Corpora t ion  

names its polyes ter  as Fortrel  while Amer ican  Enka  names it as Enka.  In India 

also trade names  of  Terence,  Jai lence,  Futura,  I lacron etc. are used for polyester  

fibres.

P o lyes te r  is a f ibre  with very  high  tensi le  s t rengh,  high res is tance  to 

chemicals  and abrasion,  excellent  durability, high degree of  resil ience,  sat isfactory 

drapabi l i ty and least cbsorbancy.  The characteris t ic  properly last mentioned  may 

be cons idered as a disadvantage also because fabric from pure polyester  would 

be clammy and uncomfor table  in humid weather. Polyester  provides a high deLM'ce
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of shape- ren ten tion  and wrinkle-resi stance  to knit ted fabric than other  man-m ade  

fibres. Polyes te r  fibres are the most  d imensionaliy stable of  all m an-m ade  fibres. 

Polyes te r  alone was used to a very small  extent  in the kni t t ing  sector  because of 

p rocess ing diff icult ies  till early '60s, when textured polyester  yarn made  its entry 

in the textile yarn  field. Since then textured polyester  has made its progress be 

leaps and bounds  and today about  80 percent  of the product ion  of  f i lament yarn 

in the world is ' textured' .  However,  int imate blends of po lyester  with other  fibres 

are also used successful ly in the industry.  The blends are ideal for oute rwear  

fabrics. Int imate blend of  Polyeste r-cott in  (65-35) provides  wrinkle  resistance 

and shape- reten tion  propert ies  from polyester  and water  absorbancy and comfort  

from cotton. This  blend is sui table for  permanent  press f inish also.

Other blends used in polyester -cot ton are 55-45 or 50-50. In b lend  with 

wool,  the propor t ion  of  60 percent  of  polyester  to 40 percent  wool" provides a 

greater  abras ion  resistance,  outstanding crease-resistance and wrinkle-res istance,  

due to the presence of  polyster,  while wool provides  good draping quali ty and 

elasticity. Polyes te r -wool  sui ting of  proper  blend can be comfortab ly  used for 

the year- round wear. Other blends are po lyeste r-viscose  and polyes ter-ny lon.  

Viscose contr ibutes to the abosorbancy and acetate may be used for  c ross -dye ins  

purpose as acetate shows addinity for  different  dyes than the polyester .  Nylon 

cont r ibutes s tregth and abrasion resisitance.  The  main  drawbacks  of polyes ter  

fibres are its (i) low water  absorbancy, (ii) propensity to pil ling and (iii) porpensity 

to genera t ion  of  s tat ic  charges  on the surface of the fabric in dry and cold 

atmosphere.
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3.2.5 Textured P o ly e s te r

, Polyester fibres are obtained in two forms; filament and staple, but ,n the

kn.tt.tt.  tndostry the main otttlet for filament polyester ts in the form o f  te.xtnrcd

polyester filaments.  It w.l l  not be wrong to say that textured polyester has

. ejuvenated the knitting industry in general and double-knit seetion of  the industry 
in particular.

The most common deniers used for textrued polyester yarn for doub e-kn.t 

are 150, 130, 120, 100 and 70. Polyester staple fibre is used to a very .small 

extent in the knitting industry because of its pilling propensity

Acrylics : Acrylic is manufacthred by synthesising basic elements like 

carbon, hydrogen and nitrogen with .small amount of  toher chemicals  to form a 

large polymer combination. The fibre forming substance is a long chain polymer 

consisting of  at,east 85 percent by weight of acrylonitrile units, Acrylonitir. le  

may be obtained from acetylene or from acetylene or from ethylene which are 

petroleum derivatives. Yarn forming acrylic fibre has high bulk and fabrics woven 

or knitted from ,t give a warm, wool like handle. The high bulking process of 

acrylics is used to get raw material to be used in the ashion knitting. Outerwear 

knitted garments from acrylics have an extreme l.ghtness, warmth and softness  

01 all the man-made fibres, acrylics have the least propensity to pilli„„ Orion 

Acnian,  Creslan etc, are acrylic fibres, Orion has a somewhat dog-bono cross  

section. It has a softer hand than one with a circular or bean-shaped cross section 

of Acnlanbut Acrylan pos.se.s.,es better re.silience than Orlan Acrylic fibre is weaker 

than most of  the natural fibres except wool The abrasion resisitance. t„ou„h no t  

a., good as nylon or polyester, is favourably comparable to that of  w o o l .  The l ow 

«retchab.l ity ol aCrylic makes .1 suitable for knitting. It has  good resilience and
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there fore will no t  wrinkle easily. Acrylic  does not  conduc t  heat  rapid ly and hence

Acrylic  fabrics are warm. Staple Acrylic  fabrics have approxim ate ly  20 percent

grea ter  insulat ing  power  per  ounce of  f ibres than wool fibres. The w armth  of  the

yarns can be increased by bulking and hence most  of  the h igh-bulk  textured yarns

are ob ta ined from acrylics.  Acrylic  Sayelle  is one such variant.  Cotton-Acry l ic

combinat ion  gives s trenght  and absorbancy to the resultant  yarn. A blend of 80

percent  of Acrylic  with cotton provides wash-and-wear  property  to the fabrics.

Acrylic  s taple blend with  wool gives a l ight weigh t  yet  warm fabric with soft

hand.  It will  have good creasee - retention  with wrinkle resisitance.  Acrylic  nylon

with 70-30 blend provides  wrinkle- resis i tance with  soft hand and w ash-and-w ear  

blend.

Acri lan is s imi lar  to Acrylic  but its propert ies  differ  s l ightly with  those of  

A cry l ic .  I t is s l igh t ly  s t ro n g e r  than  Acyl ic ,  r ayon  and ace ta te .  It  has  less 

s tr e tchab ih ty  and good resil iece.  Like cotton,  Acrylic  can be blended with coton,  

wool,  viscose, acetate and nylon to get the desired character is t ic  properties.

Acrylic  is used in kni t t ing  maily in sweater  manufacturing.  However,  in 

knit t ing any type of acrylic fibres, from high bulk staple or tow form, care should 

be taken to provide shrinkage al lowance to the extent  of  25-30 percent .

3.3 Minor l>pes of Yarns Used in Knitting :

The ma jor  types of  f ibres used in kni t t ing  have been d iscussed  above.

However,  there are ,,ome other f ibres which are u.sed ,n small  proport ion the 

knit t ing sector.
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Viscose rayon : It is a regenerated cel luiosic fibre^ The raw mater al i ,  

cotton , inters or w ood  pttip. V iscose  rayon is ot,tained tn m onoft iam ent  

multtftiament and spun staple yarn. In general viscose rayon ,s weaker than cotton 

s.lk or Itnen but stronger than wool. (Modified rayons Itke polynosics or high 

we,-modt,lns rayons are comparable w.th cotton and other ftbrcs as regards their 

wet strength). Though rt is a weaker ftbre, tt produces latrly durable, economical  

and serviceable fabric. High tenacity visco.se posse.«es lightness w.th strength. 

Visco.se has greater elasticity than cotton but less than wool.  It lacks resilience 

and creases readily. Viscose rayon is one of the most absorbent c f  all textile 

materials. The combination of heat conductivity and high absorbancy of viscose  

rayon makes it suitable for summer-wear fabrics. It is mainly used in blends and 

more for warp-knitted structures than for weft-knitted structures.

Acetate Rayon It is also a regenerated cel lulose obtained from a compound  

of cel lulose and glacial acetic acid. It is manufactured in monofi lament and 

multifilament form and can be cut to desired staple length and spun into yarn. 

Flat filament is mainly used for warp-knitting in ranges from 40  to 80 denier. For 

welt-knitted structure, the deniers used are 70, 120, and 180. In weft-knitting,  

however, the flat filament is not used but textured acetate yarn is used. Acetate is 

weaker than any rayon and it has also poor abraison resisitance. However,  it has 

got good body and the fabric made from acetate has a good drape. It .s neither a 

good conductor of  heat nor a good absorbent of  moisture. Its held with other 

hbres reduces the price and sometimes it is purposely used for cross-dyein .  in a 

blend. Acetate-vi.sco.se. and acetate-wool are the most common blends u.sed.

Spandex : It is a manufactured fibre in which the fibre forming substance is 

a long chain synthetic polymer, composed of atleast 85 percent of  segmented  

polyurethance. It is an elastomeric fibre having rubber-like properties. Spandex
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t .bres  c . „  be Wretched from fg.ve to seven « = ,  or .g.nai  a . ,  they

n .b b e r  but .s com posed  of  soft s tre tchable  segments  o f  po lyu re thane  l .nked 

together by hartj segments.  Fabr.cs are not  enttrely made from such . n  elast tc 

mater .al  and Spandex yarns are frequent ly used ,n comb.nat ton  wit f  other  s t a p j .  

I.bres. Usually  4 to 30 percent  Spandex wtth other frbres possesses sufficien t  

elast ici ty and hold ing  power  for knit ted fabrics.  Spandex  does not reach th

breaking  point  till the f ibre is s tretched to its m ax im um  length. It has gre

flexibi l i ty and good resil ience.

e
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4. YARN DIMENSIONS

4.1 Linear Density Count or Yarn Number

The 'Count'  of a yarn  is a numerical  expression which definres its f ineness.  

'The count  of  the yarn is the num ber  of such yarns which  are required  to form 

one strand of  a th ree -st rand 3 in. c ircumference rope' .  This  is an unusa l  approach  

used for  a par t i cu la r  job  and is no t  m e t  with  in the normal run of  things.  A 

defnin i t ion  of  yarn  count  is given by the Textile Inst i tute : 'Count.  A number  

indicat ing the mass per  uni t  length  or the length per  unit  mass of  yarn.  Note : 

various count ing systems using different  units of  mass and length are in use,  so 

the system used must  be stated.

4.1.1. Direct and Indirect Syterns of Yarn Numbering

a) Direct  Systems.  In a direct  yarn  counting system the yarn  num ber  or 

count  is the w eight  of  a uni t  length of  yarn.  The units of  w eigh t  and length  vary  

f rom trade to trade and distr ict to district,  a s tateof affairs which  results  in a 

mul t ip l ic i ty  of count ing systems.  This  will  be looked into shortly but  for  the 

m om en t  we will  cons ider  a genera l  fo rmula  which  applies to all direc t  sytsems.

Let  N = the yarn number  or count

W = the weight of the sample at the official regain in the units of the system

L = the length of the sample,  and

1 = the uni t  of  length of the system

Then

N ^ W x l

L
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b) Indirect sytem. In an indirect sytem the yarn number or count is the number 

of  'units of length '  per  'unit of weight ' .  Here again there are various units of 

length and weight  and numerous  systems. General is ing ;

Let  N = the yarn number  or count

W = the weight of the sample at the oSc:a!  regain in’the units of the system

w = the unit  of the weight  of  the system,

L = the length of the sample,  and

1 = the unit  of  length of the system

Then

L X w

1 X W

4.2 Twist

In its w ider  connota t ion ,  the word  'sp inning '  em braces  all the var ious  

processes which are necessary to transform fibrous raw materia ls  into yarns. Even 

in the man-m ade  cont inuous f i lament plants  where ext rusion processes produce 

the yarns,  one still talks of spinning. A more  part icular  meaning  is given to the 

word  when we consider  the process in which  a s trand of  f ibres in a more  or less 

paral lel  order is spun or twisted on its axis to form a yarn.  The necessi ty  for twist 

in yarn cons truct ion is ref lected in most  but  not  all defini t ions of  the term 'twist' .

'Twist is the measure  of  the spiral turns given to a yarn in order to hold the 

const i tuen t  f ibres or threads together '  (Skinkel).

'When a strand is twisted the componen t  f ibres tend to take on a spiral 

format ion ,  the geometric  perfec t ion  of which depend on their original format ion '  

(Morton)
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Twist may be defined as the rotation about the yarn axis ol anv line drawn 

on the ayrn which was originally, i.e. before twisting, parallele to ihe yarn ax is ’ 

(wool Res.Vol.3).

' T w i s t : The  spiral disposit ion of the components of a thread whifh is usually 

the result  of relative rotat ion of  the two ends'  (J .Text .Ins t .38, P626 (1947)) .

4.2.1 Twist direction

The direct ion of twist .at  each stage of manufacture is indicated by the use 

of the lett ters S or Z in accordance with the fol lowing convention :

A single yarn  has S twist if , when it is held in the vert ical pos i ton,  the 

fibres incl ine to the axis of the yarn conform in direct ion of  s lope to the central  

port ion of the let ter  S. Similarly,  the yarn has Z twist if the fibres incl ined to the 

axis of  the yarn conform in direct ion of s lope to the central  portion of  the letter  

z.

Figure 4.2.1 i l lustrates these dif initions.  Other me thods  of  describing the 

twist d irect ion  will be found in older textbooks on spinning,  but s ince they lead 

to confus ion  it is considered wise to omit  them here.

From the spinning poin t  of view, it normal ly  matters  little which way  the 

twist  goes.  However,  when single yarns are pl ied or combined  in the form of 

fabric,  the dirct ion of  twist  becomes  impor tan t  because it inf luences the character  

and the appearance of  the f inished article.
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4.2.2.  A m ount  of  Twist

ll is s taled that 'ihc amount of  twist  in a thread at each stage ol' manufacture 

is denoted by a figure giving the number  of turns of  twist per unit iength in the 

twisted condit ion  at that stage. Thus in Figure 4.2.1 we note the meaning of 20 

t.p.i .,  twenty turns per inch.

For many pract ical  purposes  this method of  expressing the amount of  twist  

serves quite  well ,  but the expression contains no reference to the count  of  the 

yarn.  A coarse yarn with  20 t.p.i. has vastly different  twist  characterist ic; ,  to a 

fine yarn with 20 t.p.i. By using an expression known as the ' twist factor '  or 

' twist mult ipl ier '  it is possible to apprec ir te  the twist  character  of a yarn even 

without  knowledge  of  the yarn count.

Figure 4.2.2 represents  an idealised elemen t of  a yarn,  showing one f ibre on 

the yarn surface fo l lowing a hel ical path and making one turn round the ayrn 

axis. The twist  angle 0  is the angle between a tangent  tot he hel ix formed by the 

fibre and the yarn axis. By 'unrolling'  the surface layer we see that the fibre 

becomes the hypotenuse  of a r ight -angled triangle.

Let  the yarn diameter  be d inches and let 1 be the length of yarn occupied by 

one complete turn of twist.  Then

tan - d

1

and 1 = turns per  inch

The constant  K is termed the ' twist factor'  or ' twist mult ipl ier '  and is direct ly 

propor t ional  tot he tangent  of  the twist  angle.
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eA range of, say, cot ton yarns spun to different  counts,  but with the sam 

twist 1 actor  throughtou t ,  will possess the same degree of hardness and twist 

character.  The spinning frame over looker can readi ly calculate the t.p.i.  required 

to spin a given count  with a specified twist factor  and calculate the twist wheel 

required from the twist  cons tant  of  the frame.

In addi t ion to describing the amount  of  twist  in the yarn,  the twist factor  

also described to some extent  the nature of  the yarn.  A cotton yarn with a twist  

f ac to r  of 3.0 wil l  be soft  in feel and com para t ive ly  docile ,  w hereas  a yarn  

possessing a twist  factor  of  6.0 will  be hard and lively. The choice twist  factor  

will  therefore be real ted to the use of which the yarn is to be put - weft,  warp,  

knit t ing etc.

4.3 Yarn hairiness

One of the impor tan t  differences betwen continuous f i lament yarns and yarns 

spun from staple f ibres is that  the latter  are 'hairy'  that is, f ibre ends and loops of 

f ibres s tand out f romt he main body of  the yarn. Barel la  (RText .Ins t .  57. T461 

(1966))  states t h a t : 'The non-existence of  a method sufficiently sat isfac tory from 

both d scientific and a pract ical point of view for the easy measurement of hairiness 

in routine industr ial  proceses has been noted.  The scientific mehtods  are slow 

and the qu icker ones are open to cri ticism in that they re not soundly based.  It 

would therefore be desirable to devise a new method that is superior  to the exist ing 

ones. Fur thermore ,  according  to the nature of the fabrics and the characteri s t ics  

they must  possess, the yarn hairiness can ei ther  be a desirable or an undesirab le  

property, so that is measurement and controlare important .
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5.1 Count Strength Product Determination

Yarn strength is far and by the mos t  impor tan t  property of any yarn.  A person 

who ever buys a par t icular  yarn for  any purpose  will  always demand a certain 

amount of  s trength of the yarn.

The yarn w hen  it is woven is subjected to heavy stresses whether  it is in the 

warp way or the wef t  way  directions.  In the case of  kni t t ing also yarn strength is 

the im por tan t  peramete r  which  determines the rel iabil i ty of the yarn.  D ur ing  

kni t t ing yarn has to pass th rough a number  of guides and tensioners for which 

requires  some amount of  strength. Even during pract ical  use the yarn  strength  is 

the one that de te rmines the life of the part icular  fabric.

The  count  s trength product  is the most  common method of expressing the 

yarn strength.  The  yarn  is wound in the form of lea using the wrapreel .  The  lea is 

then mounted  on the lea strength tester. The inst rument is now switched on. The  

lea is now continiously extented at a constant  rate. As soon as the pressure exceeds 

the l imit  the lea starts breaking.

As soon as the lea gives way the instrument switches off by itselfs. The  dial 

that is mounted  on the ins trument gives the strength of the lea. From the lea 

strength values obta ined the countst rength  product  is calcula ted find the values 

are recorded  in the table.  20 samples are tested for each count  of  yarn.
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Yarn faults bring down the efficiency of  knit t ing macfiine and the qiuhity of 

the fabric,  Slubs,  spun-in fly, spinners doub-e?, crackers  and thin ends do w n 

grade the qual i ty  of  the yarn.  However, removal  of every fault after sp inning  

int roduces  another fault viz. a knot.  Therefore a sui table rela t ionship must  be 

found be tween faults  which can be left unremoved in the yarn and those faults 

which are cons idered as "object ionable" or "disturbing faults".  In knit t ing,  knots  

tend to l imit  the act ion of the sinker which can result in a missed stitch and 

thereby a hole in the fabric. In certain eases knots  can be responsible for breaking 

needles.  The problem of knots has recently been encountered by winding machine 

manufactures with the introduction of splicers which nearly achieve strength values 

in the yarn to those of knots  and are less disturbing.

In order to determine  which yarn  faults require to be extracted and which 

laults  can be al lowed to remain in the yarn, after yarn clearing in winding USTER 

CLA SSIM A T system is necessary.

The U% values for the 3 counts of yarn were obtained from the respective 

spinners itself.

5.2 Uster Unevenness
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The amount of Twist in yarn determines the way in which the yarn is going  

10 periorm in iutttre. The twist ,s also a factor that deterntincs the strength ^  the 

yarn. There is a limit for insertion of  twist in f t e  yarn because , f  the amount of 

twist inserted exceeds a itm.t then tire yarn starts euri.ng. The twtst inserted should 

therefore be optimum. The twist is expresed commonly as the twist per inch.

The twist per inch of .single yarn can be determined aeura.ely using the 

single yarn twtst tester. Here the yarn is held tigthly at one end by a ftxed'iaw.  

And the other end the yarn ,s rotated in a d.rect.on oppostte to the direct,„„ of  

the twist in the yarn. There is a needle which moves in one direction as far as the 

yarn i,s being untwisted. As soon as yarn gets retwtsted the needle shifts its 

movement to the opposite direction. At the point where the needle changes  

direction the untwisting procedure is stopped. The amount of twist that was present 

in the yarn can be directly read from the counter.

F r o m  t he  v a l u e s  o b t a i n e d  t hat  t w i s t  p e r  i n c h  o f  t he  g i v e n  y a r n  rs c a i c u l a . c d

»nd  the va l ue s  are  r e c o r d e d  in ihe table.  T h e  s a m e  p r o c e d u r e  is r e p e a l e d  by  l ak i ng  

20 s a m p l e s  f r o m the s a m e  c o u n t .

5.3 Twist Per Inch
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6.1.YARN - COUNT STRENGTH PRODUCT

Sample type 25 s 34 s 40 s
1 2070 2230 2380
2 2100 2200 2344 :
3 2070 2290 2390
4 2170 2190 2410
5 2050 2230 2355
6 2055 2222 2280
7 2070 2301 1 2422
8 1978 2330 2380 I
9 2077 2110 2386
10 2206 2290 2334
11 1960 2225 2401
12 1990 2080 2380
13 2070 2200 2375
14 2100 2275 2440
15 2041 2186 2380
16 1990 2288 2333
17 2070 2100 2375
18 2010 2276 2380
19 2110 2297 2395
20 2213 2280 2388

Average 2070 2230 2380
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6.2. YARN - USTER UNEVENNESS (U%)

Serial number Yarn count U%
] 25 s 9.8
2 34 s 10.3
3 40 s 10,6

6.3. YARN - TWIST PER INCH

Sample type 25 s 34 s 40 s
1 17.0 19.8 21.5
2 16.8 19.7 21.4
3 17.5 19.3 22.0
4 17.1 20.5 20.8
5 17.4 20.4 20.3
6 17.4 19.8 20.9
7 16.2 19.8 21.5
8 16.9 19.6 22.5
9 17,2 19,8 22.0
10 17.0 19,7 21,7 1
11 17,1 20,0 21,8
12 17,2 19,5 22,1
13 17.0 19,8 21,0
14 16.9 19,6 21,0
15 17.0 20,1 21,0
16 16.9 19,5 20,5
17 17.0 20.0 21,5
18 16.9 19.8 21,8
19 17.1 19.9 22.0
20 16.8 19.8 22.1

Average 17.0 19.8 21.5
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7. KNITTING BASICS

7.1 Definition of Knitting

Knitt ing is a process of manufacturing  a fabric by the in te rmeshing  of  loops 

of yarns.  When  one loop is drawn through another loop, a 'stitch' is formed.

7.2 Comparision of Woven and Knitted Facbrics

i) Woven fabrics are rigid, in the sense,  they are inextensible,  having 

high elast ic recovery.  Weft knit fabrics are highly extensible with incomple te  

elast ic recovery.  This  semi-permanent  deformat ion  left af ter the partial recovery 

can be almost  removed by agitat ion, as in washing and tumble  drying.  The warp 

knit  fabrics are not, however,  as extensible as the weft knit ones. The  standard 

warp knit  t ricot fabrics are simi lar  to woven fabrics though they are a little more 

extensi le than the woven fabrics. The qualitat ive relative behaviour of the wovens. 

the warp knits and the weft knits  is shouwn in Fig (7.2.1)

T h e  h igh  e x t e n s i b i l i t y  of  k n i t t ed  fab r ic  g ives  a d v a n ta g e s  as well  as 

disadvantages.  As the knit ted fabric is not  rigid,  it is more  comfor tab le  when 

body movements  are made.  Its high  elast ic recovery gives a shape f it ting proper ty  

to the fabric. The knit ted fabrics have found a prominent  place in w o m e n ’s dresses 

because of this shape-fi t t ing characteris t ic  of  the wef t  knit ted structures. KNitted 

fabrics conform to the f igure without  constr ict ing the wearer. The semi-permanen t  

deformation of the knit ted fabric gives comfort  in wear. It permits  greater  freedom 

of body movements ;  but the extensibi l i ty of knit ted fabrics is also respons ib le for 

crea t ing p roblems in cutt ing and sewing the garments.
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The semi-permanent  deformation may give rise to ‘b a g g in g ’ at knees  and 

elbows.  The extensibi l i ty of  knit ted structures is because of the loop structure.  

W hen  the fabric is extended,  the Ipps are distorted and stretched out. In woven 

fabrics,  the extensibi l i ty wou ld  be to the extent  of  cr imp in the woven yarn.

11) Right -angled  woven threads can easily be r ipped by grabbing  between

the fingers. Knitted fabrics, being very extensibile, distribute the stress throughtout

the entire fabric.  It, therfore,  becomes  diff icult  to tear  the kni t ted garment.  The

kni t ted fabric has another  dist inct ive property.  It is highly crease-resistant .  W hen

a woven fabric is bent , the yarns and fibres, const i tut ing the fabric,  also bend and

deform beyond their  elast ic limit. This gives the creasing and wrinkling propert ies  

to -the woven fabric.

In knit ted structures, when a fabric is folded,  the yarns or f ibres are not  

deform ed much.  Bending occurs mainly  by loops act ing as hinges, when it is 

folded widthwise or it results  in twist ing and untwist ing in the straight  arms of 

the knit ted loops when the fabric is folded lenghthwise.  Since in both  these cases 

the f ibres are not  permanen tly  deformed,  the knit ted fabrics are not  creased or 

wrinkled.  The wef t-knit  fabrics are usually h ighly  crease-resisi tant .  The woven 

goods  are least  crease-resisi tant ,  while the warp knits are in between the woven 

and the wef t-knit s  as far as crease-resistance  is concerned.

The wef t-kn it  fabrics are usually thicker than the woven fabric of equal  

weight.  This is because of low twisted yarns of the knit ted structures as well as 

due to the crease-resisi tance of  the knit ted fabric. This thickness is also responsible 

in prevent ing  the format ion  of  a shartp bend in the knit ted fabric.  The advan ta -e  

of the wrinkle- resis i tance  nature of  the ni t ted structure is that the fabric ‘hanss  

ou t ’ and no ironing.  It gives a smart appearance to the wearer  but  the same property
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of crease res is tance  is a disadvantage  because of the diff iculty in producing  the 

desired creases  required  in the case of  m e n ’s trousers.  Knit ted fabr ics  have,  

therfore  not  been found much suitable in m e n ’s apparel fabrics.  About 99 percent  

o f -m en’s trousers  are still woven.

iii) The woven fabrics are considerably  stiffer  than the knit  fabrics of  the 

same weight .  Both  the wrap and the weft knits have a low bending lenght  which 

is ref lected in their  typical ly soft  drape.  Woven of the same weight  has a much 

ful ler drape.  We know the ‘f lexural r ig id i ty ’ of a fabric is great ly in fluenced by 

the bend ing  length.

Flexural  Rigidi ty  = Weight  per  unit  area x (bending length)^

iv) The  feel of  the fabric is related to the f lexural r igid i ty  of the material.  

As the knits have lower f lexural r igidi ty than the woven of  the same weight ,  the 

knits feel ‘s o f t ’ or l imp while the wovens feel stiff.

v) T h e  f u l l n e s s  or  h a n d  ol t he  f a b r i c  d e p e n d s  on the  bendins:! m o d u l u s  o f  

t h e  s t r u c t u r e .  T h e  ‘b e n d i n g  m o d u l u s ’ is r e l a t e d  to ihe  f l e x u r a i  r i g i d i t y  an d  

t h i c k n e s s  o f  t he  f abr i c .

B e n d i n g  M o d u l u s  = C o n s t a n t  X F l e x u r a l  R i g i d i t y

(Thickness) ' *

A f a b r i c  w i t h  h i gh  b e n d i n g  m o d u l u s  is sa i d  to he ful l .  T h e  w e f t  k n i t  f a h r i c s  

h a v e  l o w f l ex u r a l  r i g i d i t y  and  m o r e  t h i c k n e s s  t han  the  w o v e n  or  the  w a r p  kni t s .  

T h e  w e l t  k n i t s  are ,  t h e r e f o r e ,  ‘f u l l e r ’ f a b r i c s  t han  e i t h e r  the w o v e n  o r  the  w a r p  

kni t .
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Thus,  whi le  the wef t  knit  fabrics are thicker than the woven fabrics of the 

same weight ,  warp knits are s imi lar  to woven,  in this respect .  The low twist  of 

the yarn also contributes to softness, fullness and covering properties of the knit ted 

fabrics.

vi) Knits  are also several t imes more permeable  to air than wovens of the 

same weight .  This  a i r -pe rmeabi l i ty  of  knits  is useful  qua l i ty  for  u n d e rw ea r  

whereby  the garment  next  to skin can ‘b rea the ’. This higher a i r -pe rmeabil i ty  of 

the knit ted  fabric gives a comfor table feel ing in summer,  as even low velocity 

draughts  of  air sweep away warm air from around the body  but the same propery  

of ai r-permeabi l i ty  is undesirable in winter,  part icula rly  in cold countries,  as it 

will  cause a chil l ing effect.  Knit  suits,  are therefore not  popula r  in cold weather  

count ries  in winter.

vii) As far  as s trengh proper ty  is concerned ,  the wovens  are genera l ly  

stronger than knit ted fabrics because yarns with  h igher  twist  levels  are used in 

the wovens. However,  s t rength propert ies  of  .woven and knit  fabrics cannot  be 

compared  as the methods  and instruments for test ing v/oven and knit ted  fabrics 

work  on different  principles. For example,  most  of  the woven fabrics are tested 

by loading or extending fabrics in warp or wef t  direction,  whereas  knit ted fabrics 

are tested by mult i-di rec t iona l  fabric bursting strength test.

viii) In still other  fields,  very unusal end-uses  have been developed for  the 

knit ted structures. For example,  a nylon knit ted tubing is produced which can 

serve as a subst i tue  for  the h ea r t ’s principle artery - the aorta and the Y-shaped 

aortic arch. These knit ted fabrics have been proved superior to plastic cloth because 

the interstices of  the knit ted tubing become permanently  sealed off by coagulat ing 

blood.
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This does not  mean that the wovens have no future.  Woven fabrics have an

advantage in that  they require less yarn for comparab le  fabric propert ies .  The

fact  that wovens  do require less yarns becomes  very impor tan t  because  the cost

of yarn much exceeds the cost of  production,  part icula rly  in heav ier  fabrics.  At

present ,  knit ted  fabrics find scope in the apparel market  while woven ga rments

and fabrics have been found suitable both in apparel as well as in industr ial  fields.

Some of  the special prob lems related to knit  fabrics are shrinkage,  snagging and 

handl ing difficulties .

7.3. Terms and Definitions in Knitting

Here ,  some few te rms used in kn it t ing  are def ined as per  in terna tional  

s tandards.  All i l lustrat ions headed (i) refer  to wef t  knit t ing and those headed (ii) 

refer  to warp knit ting.

Loop - The fundamental unit of  a knit ted structure that is formed by ‘k ink ing’

(bending) of  the yarn and that at its ba.se, intermeshed with simi lar  units as shown 

at Fig (7.3.1).

Open Loop - A loop in which the same thread (h) enters  and leaves the loop 

at opposite  s ides withou t  crossing over i t self  Fig. (7.3.2)

Closed Loop - A loop which the same thread crosses over i tself  and the base 
(k), shown Fig (7.3.3)

N e e d l e  l o o p  - T h e  a g g r e g a t e  (e) ol t he  t op arc  an d  o f  the  t wo  s i d e s  (if the

l oop.

32



Note : The needle loop is identical  to the ‘over lap’ in warp knit t ing,  i.e. 

identical  to the length of yarn  placed over the needle during the loop format ion .  

Fig (7.3.4)

■ Sinker  loop - The yarn  (f) that connect  two ad jacent  needle loops.

Note  : In warp knit t ing a s inker loop (f) is formed only when double  needle 

overlaps are made.  Fig (7.3.5)

Float  (weft  knit t ing) - A length of yarn  (n) not  received by a needle and 

connect ing  two loops of  the same course that are not  in adjacent  wales. Fig (7.3.6)

Foat  (warp knit ting) - A length of  yarn  (p) not  received by the needle and 

connecting two loops of non-consecut ive  courses that may (a) or may not be (b) 

and ad jacent  wales. f ig(7.3.7)  (someties wrongly  te rmed as ‘u nde r la p ’)

. Tuck loop- A lenghth ( r) of yarn received by a needle and not  pulled through 

the loop of  the previous  course.  Fig (7.3.8) (It is not a tuck stitch which  is defined 

in a d ifferent  way)

Under lap  - The yarn that  connects  two needle loops in consecutive courses 

in a warp knit ted fabrics.  Fig (7.3.9) (It should not  be confused with  sinker loop.  

Fig (7.3.4)  or f loat Fig. (7.3.5)

Stitch Length  - The length of yarn (t) knit ted kno t  one stich. Fig (7.3.10)

Note : In warp knit ted fabric,  the stitch length is equal to the length of the 

overalp Fig (7.3.4)  plus the length of  underlap.Fig  (7.3.9)
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Face  S t i l c h  - ( p l a i n  s l i l c h )  A s t i t ch  (V)  ti iat  is so i n t c m c s h c d  t o w a r d s  ihc 

t e c h n i c a l  l a c e - s i d e  ol the l a b r i c  t ha t  i ts l egs  are  v i s i b l e  and arc s i t u a i e d  a b o v e  thi'  

t op ar c  o r  the s t i ch  f o r m e d  in the s a m e  wa l e  in the  p r e v i o u s  c o u r s e ,  f-ig (7. .V I ! )

Back  S t i l ch  - ( r eve r s e  s l i t ch ,  pur l  s l i l ch )  A s l i l ch lhal  is so i n l e r n u ' s h e d  

l o w a i d s  the t e c h n i c a l  b a c k  (or  r eve r s e  s i de )  o f  the l ab r i c  lhal  ihe lop arc  ol ilu- 

s t i t ch  t o g e t h e r  w i t h  b o t t o m  arc  is v i s i b l e  and s i t u a i e d  a b o v e  ihe l ees  o f  the s l i l ch  

f o r m e d  in the  p r e v i o u s  c o u r s e .  Fig (7 . 3 . 12 ) .
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which exert a constant tension. Below the take-down is the cloth rolI-t.p mechanism

on the rol ler  of  which the knit ted cloth is wound in a roll form.

Cylinder Diameter and Cut : The d.ameter of the cylinder varies from a 

few centinretres to 75 cm according to the types of goods to be manufactured. An 

approximate cotmt of yarn to be worked can be decided by using the formula

Count of Cotton Yarn = Square of the Cut of the machine

20

Count of the Worsted Yarn = Square of the cut of the machine

20

Stitch Length : Though  stitch length can be adjusted as required by the 

t ightness or f l imsiness of  the fabric the general  form ula  is ;

Stitch Length  in inches = 16.66d where dl  = Dia. of yarn which can be 

calcula ted by using d = 1/24 Ne where Ne is English Count

The Ideal s t i tch  leng th  gives  the rat io  of courses  to wa les  about 1.3 ,n the 

l e l a xed  s ta te  of the nit  goods .

8.3.Comparision of warp and weft knitting

T h e  t e c h n i c a l  p e c u l a r i . i e s  in w a r p  a n d  w e f i  k n i t t i n g  m a c h n i e s  a n d  w a r p  a n d  

w c f l  k n i t t e d  f a b r i c s  c a n  b e  b r i e f l y  s u m m a r i s e d  as  f o l l o w s  :
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wa,-p-k„.t „,ach.„e, ,hen „p ,„  2,000 warp . „ , s  can ,n ir  ,s,„,„U a„e„„.,y „ , „

0 c„„r.se w h„e. With the w e ,V k n i,,.„ .  „,a ch r.e , even „ „ e  thread front a cone/ 

Cheese ol ya rn  is su f f i c i en t  to kn i t  a ‘c o u r s e ’.

,  , . " fed C0„ r .e -w i .e^ W h i l e  n, warp

a 

row

>■) The needles kntt seqnent.ally ,„ weft knitttng whtle they  k n i t  

oocnrrently in warp knittin,, with the re.nlt that the yarn path with weft kn.tted 

. .  h„r..o„.al Whtle that in warp-knttted fa.r.c . .  either vert.ca, or . i a . o n ! ;

iii) The yarn .supply in weft knitttng ts usually „  the lorn, „f a cone or a

- .V, Usually staple fihre yarns (cotton, wool, ,,tue) as we,, as continuous

c a i r r  k”''d filaments,
worked on weft kn.tttn, ntach.nes, whtle only fi.atnent yarns can h

~ „ l l y  ked on warp k n . t t t .  ntachies, thou.h Ca.trrs are n!ade .y  

knut.„, tnachtnery naanufacturers that staple fthre yarns a,so co„,d he kn.tted

-  e res yarn requtre s r . n ,  to withstand the stres.ses and stra.ns of a kn.ttin.

1 T  , o a t,n , Of the size .nater.al or flu ff of staple fibres crcatees p rohicn,; 

off, o f ,l,„ size and fluff.

" "  - c ' - . e s  w h „ e  , . c „

o .  e „ n . p „ „ „ d  n e e d l e s  a r e  u s e d  o n  w a r p  k n i . t . n ,  n t a c h . n e s  .......... ... a ifne'

:  i  ""  product,ou ............... I,
n e t d l L )  on w a r p  k n i t t i n g  m a c h i n e s .
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V.)  A variety of be .„„ ,ed o „  a warp , .ach.„e while

or. y one Ca». of ,ood.s, w ,h  very ,UUe n,od.f.ca.,„„, ca„ , e  taU.ed on a wef, 
.n» n,ach.„e  ̂ U „,ean., ver.at.H.y ,e,s. w.«, weft

cincJ g u a g c  b e i n "  -i  ̂—

s

lli= J.n,e„.ion,s an J fabnc quality cannol be chan»e, on 
wen mach.nes as can be done on the watp knitltng „,acht„e,s.

. v,i) Change tn patterntng does not aS^ct the »ead cj w . n  ......

hey do not reqtttre spec.al attachment, for pattern wotk  ̂The scope for s t . t ;  var.at.1' 

contbmatton ts nnl.mited in warp knttting. In weft knitUng the product.on speed

Te W 7 *  >n designs. With electronic
e selectton the patterning on weft tat,ting ntach.ne can be inrntensely tnrproved

capital cost of such machines is tremendously high.

vi.i, The qualtty of the fabr.c obtatned on warp kn.tttng .ttach.ne, i.

jns .s te„t  and ttntform due to the type of collective ntoventent g.ven . 0  the needles:
W aip-knu  loops are very uniform.

i^) Warp-knit fabr.cs cannot be cheaper than weft-kn.ts but they offer 

certatn fnnct.onal, aesthe.tc or novelty effects over the weft-kn.ts. Tricot ,er.ev 

. been accepted as a standard ntatertal for lad.es underwears due to .ts super,or.,v 

0  wovens or weft-.nits, though the tricot materia, is ..tore e.pens.ve. P r , I  ^  

wear, the des.red properties are smooth surface, without much luster and w t 

«ood resistance to pilling and snagging. Warp knit fabrics fu„„ these recui

™ore than weft-knits. H o w e v e r  w a r p  kntts do not ,-eta,ncreass : : : : : : : : : :
lor  men s pair of trousers.

. ') W e n  l a b r i c s  t e n d  h a v e  g r e a t e r  i n h e r e n t  r e s i l e n c e  „ , a ,  w , r „  k „ ,  

"  - " 'd  c h i i d r c n  s o u t e r w e a r  i a b r . c s
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c

XI )  Warp kn.t fabrics usually stretch , . ,ahsw .se  d.rection i n  contrast to 

weft-knit structures wlricl, possess extensibilty in both, widtliwise and Ienghw.se.

xii) Invar,ably, the warp-kmt fabrics are much more d.mensionally stable 

than weft-knit fabrics. Warp knitted fabrics are also ladder resistant. (When .. 

stitch IS boken, then a wale will disintegrate, causing the stitch lo 'run'. This
labric-fault has an apppearnace of ‘ Ladder’)

xili) Weft knit fabrics are cheaper to produce than warp-knit fabrics becau.se 

of less preparatory proces.ses involved. Only a cone or a cheese wound package 

minimum requirement for weft knitting. In warp knitting, winding and warplne 

proces.ses are required to prepare the warp, on beam. .Space required for wefi 

knitting machines is very much less than that for warp knitting machines. Hcne_ 

all costs related to space, such overheads for rents, la.xes. insurance, air

conditioning and supervi.son are more for a uni, of wa,-p knllt.ng machines than
l hal  1 (ir we f t  k n i l l i n ” .

xivi .Semi-complete garments can be made on well knmmg luaclnncs, I-or

example, a circular weft  .....   machine can km, tub, - wealer Icngins w„h
welts, rib borders or neck-lines.

XV)  Weft knitting machines, even with multifeed yarns require less capilal 

cos, and floor space. Less expensive yarns can be suitably u.sed on w e f ,  kni,„ne 

machines. For warp knitting, sironger yarn is required.

X V . )  In tatloring. ,ha, is, ,n cu„ing and sewing, warp-knit fabrics have a 

grea,er advamage, becau.se warp-knits are generally less extensible than weft- 

knits. though they possess good crease-resistancc and recovery.
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9. KNITTING NEEDLES

9.1 Spring Bearded Needle

9.1.1.Construction

... ““" .... ............
in, frame . The invention of the beard needle in 1 SXQ •, ., 

Rev.William Lee, as has already been referred to Fig.(9.i. ,a) show 'T " '" '

•--ero re , be acc„„,.„< ,„ed . Hen.e a „r

(The icrra 'guage' is the dei.sgnalion o f  the -number „ f  necclT
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per two inches' o f  the needlebeci in the case „ f  r .  ,

the .n t t t in ,  . t i o „  h ,  the n e : ;
earlier.  ’ described

. . ■ p ' i “ r ; ' . » — “ ■■" ■■ -  ■ « —
T . .  .....................”  "  ■■ . . . I .  - . . . . . . . .
The .e a r .  „ e e .,e  are ,e.« expensive than the iatch neeCe H 

‘̂ « ® io „ a ,  heip ,0 Close „ e  .e a r ,,  which .s n s„a,iy  p ,-o vi,e . r i '  r " " "

machine. It is claim ed rh.t .  .......

- ........... ............................................................................................................................. ... ...........

. . • M i l . . . .  ....... .......

9.1.2. Knitting Cycle

loop. A, (a) the needle is raised l o l Z 7 v l 2 ' ^ T ^ h T  ^

'-Ok. P is a presser which is a , it  away f.™, „ e  n e l i . r
been lowered unti l the tin nf  th h ^ needle has

- - - - n t h e : : r c : : ; r " “ r " ^ ' - ‘̂ ^ ^
beard to close it. The tip of  the h h

‘^™“®h >he last loop i„ . . .  >'arn T
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9.2 Latch Needle

9.2.1. Construction

ii

The latch needle is shown in Fig ( 9 2 1 , ,  .  -

the top, with a latch or spoon rivetted at a ^

"“ die. Latch needle forms a stitch with “  ““

show n  in  the F ig . (9 2 lb )  la tch  n II “ °™ n ,e n t.  as

stem o r shank i9 a s tra ig h t 0 t ' ^ I ' r e e l y .  T he

-  end 0 h C :  :

......... ..
m a i n l y  us ed  in c i r c u l ' i r  w i - i ' i  ■ ■ L a t c h  n e e d l e s  a r e

They arc also used ,„r t l e l " ; ,  r l r i c . r i l ’ l  , r „ T l '  ‘ T " "  

and on Ra.schei warp-knittin. machine.s.

. ■ . . r ! ; : : ; : : : ; : : : ...... ..........................................................................................

.........

la tch  is r iv e tte d  to  the .stem. B c c  ■. ■ °  ' '

space o ccu p ie d  by  a la tch  need le  c a ^  ^  the

- c c h a n ic a l  m eans o f m a „ „ f a c , „ r i „ r H e l ! ^ t i r s e r  d T " " '  

m ach ines w .th  f in e r  gnages trse s p rin g  beard needle T  

P rod t,ce  f in e r  v a r ie t ie s  o f  k n it te d  fa b r ic s  t,se s „ ' ■

^

Shows the k n t t t .n g a c t .o n  Of . e  la tch  need le .
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9.2.2. Knitting Cycle

The latch needle  is shown at 1 in a partly ra.sed posit ion. The  last  loop in 

the tabrtc ts on the needle.  At pos i . ton  2. the needle  has been ra.sed ,,o that the 

last loop ot the fabric i., on the sten, and the new yarn T has been placed the

Ok of the needle.  At 3, the needle has been .owered.  Its iatch has been closed

by the las,  loop o f  the fabrrc. When the needle .s further  lowered the la.st loop is

thrown over the top of  the hook and the thread T is drawn into the fabric as a new 
loop.  The cylce is repeated.

9.3. Comparision of Spring Bearded and Latch Needle

Each type o f  need le  has some advantages  and some disadvantage. ,  For

exatnpie.  as the latch needles are thick, they are rigrd and needle defleetron is

d r f f e u l t  wh.le the beard needles can be deflected,  part icula rly during the i o n .

loops on a warp knit t ing machine.  Beard., also tend to wear and break easily^

needles,  being storng.  withstand this abuse to a certain extent. They do not

require presser  and are self-act ing;  but the latch itself imposes a certain strain on

t e yarn.  There is also a possibi l i ty of f luff  or lint accumult ion on the latch due

to rubbing act ion of  the yarn on the needle.  Thi., may cause a deformation In 
loops.

As compared  to beard needle,  the altch needle makes a longer s troke in the 

cycyle of  knit ing operat ion.  As the beard needles are usually mounted  in f iner 

guages than the latch needles, the stitches obtained with the beard nedle are t i -h t  

and min im um loop robbing is achieved.  Yarn strain in the ca.se of  beard n e c l d l i s  

a so less becau.se of the prcci.se closing of  the beard at the knock-over  time In 

general ,  the latch nedle takes a longer time to knit a loop and Hence he speed of
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»eelde k „ . , , n g  „ a c h i „ J  Z t h  ° ' ’

the spped difference.  margin  of

9.4. Compound Needle  

9.4.1. Construction

- . c : : : : : : : ; t —

because of  an external  element,  presser. required to close the be T

action desired o f  the beard for  re o n e  ' ° ^P™ Sy

the movement  required in loon f

“ ■ -  ‘- h ,  from the r e r i f r r :  ™

^ a c h i i :  : : : r : r : : : : : : : i : “

•-at ,  r y l r l i r ^ e l f  a i r t r r r e n T r ' T  *'“ ''■ ■»

— sed, the s w i „ , i n ,  act on o f T

cause a a l :  :  :  : : ; r  * “ ” - ” - - - - ^ - - h e p e a .

expensive to manufacture.  are also

To overcome these difficulfipQ in ■

at tempts were made to develop a c o m p o u n T l e r i !  o I
was int roduced  in 1938 Fia ro a i , u com pound  needle

: :  ■" « r ; . i t , a :

^ g m  which a hook-c los ing  element which is al -

>» .n,serted. The upper  end of  th.s element ' “
element  covers the fin r,f

(9 .4 . lb )  Shows another type o f  .  co
>-ype 01 a compound needle.
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............

- - o - - „ e e r  :  ~

0 . .  : : : : ; :  : r

.«c rea .ed  and a great  p roduc t .„„  rate .s po,« .ble by the t,.se o n h ” ' ' "  

needle.  However  the compound need le ,  are very exoe ■ 

h e . c e  have no.  beconte poptt lar  far. ^  ^

^.4.2. Knitting Cycle

The k „ i . t i„ .  aot.o„ by a con,p„„nd needle .show.s R g  «  4 2.„ 1„

ongne w.thdrawn into the hollow.,ten, of the needle. The fabric „ „ n  ‘ 
.«era and the new yarn i.s fed into the h> "  ""ook Oi ^orapounc needle.

• ...... ........................................................................................................................ ......................... -

- - « , t , c „ , , y w i t h d r a „ „ i „ t „ . h e . . c „ , , , f , e „ e e d , e . . , h „ w , , a t t , ,
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Fig-9.2,  lb



Fig-9.4,  lb

F ig -9 .4 .2a





10. TYPES OF KNITTED FABRICS

JO.l. Single Jersey

. T . c . i . p , e , t a „ d  .he w , .e ,y  u.od fabric .  .

mi tabnc. It consists of facc loop stitches only. The technical -face- and 'hack' 

■ 0 , a te r sy  or a plain ,n i .  fab„c are shown i„ P i ,  ,

. pecfvely . The ntain characteristic features and properties of this fab™  are :

.enr.  I l T i  ^■emi c i r c u la r  loops  on the  t echn ica l  back side.

Because of the side Itmhs of  the loop on the face s .de,  it feels smoothe r  on

- e  than on the h a c .  side. It is thos not reversrble,. front the I
a p p e a r a n c e  po in t  o f  view.
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................. - ........ .. “ ■

.......... ................................................... ...................................................................... .......

As explainer ea,-,ie,-. if u,c u„ ,.,axed  plain k „ ,  , ,

■ - c ,  u  c r l s  „pward. a. .h .  u,p a n . b„tc„„, and backward, at „ e  s u lc .

W g h  h e c a u . s c  o f  . s , i , ch  s i n p l i c i . y  ■ „ d  i . s

T h e  s , i , c h  I c n j l h  c a n  b e  v a . r c d  w i l l ,  c a m  . s c H , n ,  , i v i „ . .

- H  , c n s , n  w i . b  s b , «  s i i . c b  , c n , b .  a n d  v i c c - v c r s a .  T„c p n . p c , . ' . .  s n C ,  a s  . i, ■ d l ‘ '

.........c a n , . ..........................................................

. n c L s c ^

- - - u c d „ „ a s i „ , , c c , i n d c r n , a c b i „ c w , , , , a s i „ , , c s c , , , n a . , , „ c c d , c s .

10.2. RIB

The simples t  rib fabric is I X T rih ch 

U'al a uni,  ,-,b s.ilct, cons .s . s  of two loops ,  f,c,.  I
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tructure will not be, as shown in Fig (10.25) rh
loops  ̂ are almosl behind wales (b) and (d) '  ^

diagram shown in Fig ( i  o 2 c,) is whe ”

and the other showing the 'reverse' loop stitehe, XhTr f

’ P '" "  « ' “otures when viewed from th 
theoretically twice as thick and half ,H '’<=

‘However pract.ee it d o t  no, Z r  7 " '  ^

m axim um  (or nearly lO Opercenl) width) It has
per cent) extenstbility in width w ay

SymboHc Representation o n  XI Rib Strnctore 
Graph Paper Representation >

Diagrammatic Representation :

Feattires and Properties o f  Rib Fabric :

■"
eappearaneeshowsverttcal cords a n d , h.„r.dges,mbetween.

8 "age used for plain-knit a^d I Z l l Z "
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I«=P.' are securely anchored by 1 7 1 ! ! “  '" l  

. . . . . . . .

As ment ioned earlier,  it has ihr- m .  ■

“ <1 wa.,n band. i„ sweater kn .ir  ‘ “

....................... ................................................................................................................................ ..

» .  . . i r r ' "  “ ' ” "  " ' ' ' ■ ' ' “ " ■ ■ ' ■ ■ > ■ "  ' ■ • «

10 .3  Interlock

In terlock is the interlocking of  two 1 y i -k

face waie of  one rib f a b r i c 'A ' F i o  (10 3 , • away that the

" T . . . . .  "  .............. '*■ -
a result  of  crossing of  the sinker I , • • • 'I^he inter lock ing is

Iront  and back wales. U w o u l T l r j i f f i  ' ^

........................... .........

y . shown s h i f t e d  lo

n IN 
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.^how„ in two shades -.darter and l.ghter black colours -for Car.fication.

For complex strac.ure H ,e rnrerlock, .he graphical represe„.aro„ ,s racher 

^ . n . c o .  to relate hy synrhols to fahr.c ioop s  w .th ou t s o . e  expertettce  

D.agra..,nat,c ntethod shown helow is therefore preferable for co .„ p ,e .  s,rt,ctt.res.'

The sanre 4 needles are represen.ated t a . t  course, 1 and .nrt course 2 

second modification (at r.,h t) needles are represented by short and Ion , l.n'es' 

-nstead of dots tn the first. For .nitting interlock strnctores short and long, cyl.nde.:

and dial needles are used. These needles can be represented by lines o f  different
lengths as shown at the right side.

Feature and Propert ies  of  Interlock Structure

The cbaracterisuc features and propert.es can be summarised as.follows :

AS the face loops are directly in front of the reverse loops in each wale if  

the tabric ,s viewed front one side and then from the other side, it would p r e s e t

I e appearance of a plain knit (Jersey) strucutre. Simple interlock structure is
therefore reversible as the rib one.

The fabric is firm (i.e. less extensible than either single Jersey or rib) due to

-  .n ter lock in , structure knitted in two seperate planes by the .sinker strut tures

in wo .separate planes by the sinker loops. It can be compared ,o a 'double
ciotli in woven strucutres.

The strucutres do not curl at edges when cut and are more 'ladder re.sisitanf 

lhan either the single Jersey or the rib structure.
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...................

II ^■nn.ve.s from the course knit ted the last.

........ ....

je rsey  kni t t ing machine.
for * e  same speed as that of  rib or sin,.le

Due to complica ted  machanis ims cam tracks and . 1, , ,

The fabric becomes cost l ier per  l inear  metre due to increase ir  ,h'  .k
and less production .  '  ̂ ^-hickness

The inter lock machines  j 

machines  as al ternate needles only knit.
are tn f iner  gt,age (nedles per inch) than the other

10.4 Purl

The character i s t ic  features  and propert ies  oc , ,
fol lows : propert ies  oi purl  k n u  s trucu t rcs  are  as

...........

................................................................- .....
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being applied to the fabric and the n-machine.

"  “ << -'Oft hand wUh ft .„ cove,-.

° f  a P ‘a.n . „ n  o; ,je,-.ey f a . r i c  

U k e  ,he jersey k „ u  fabric, , ,  can be u„r„ved fron, e . t t e r  end,

A .  Che link mach ine has a horizontal  bed for the need-es to , -ecn,-oc. :e 

knic i a h r i c .  However  aTi!

can re,s„It in h igher  product ion by weight . '  ' "

■t does not  end  at the edges  and because of  al ternate f ace and rev

■ ■ - - “ - ~ w h . c h  property is . e f „ , . „ c n t t : : r : : : : “ “ '- “̂

. . . j : ; ; : : ; : ! :  ......................- ..............................
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Technical face side 

Fig-10.la

Technical back side 
Fig-10.lb









n .  GEOMETRY OF PLAIN WEFT KNITTED
f a b r i c s

The basic element in a fabric is a “stitch “ or “lo ” a ,

T h e .e  are several d i . . e „ s i „ „ a n y  stable states poss.blo for a lc„„ted
Structure .

Dry - Relaxed State :

The fabric has been taken o ff  the kn.tting m achine and course o f  t" 

a d tm e n sto n a . , ,  stable cond .t .on  called the d r ,  -re la x ed  state. ”

Wedt - Relaxed State :

>" water and a llow ed to dry flat the ,

a t ta ined ,  aga in  a d im e n s io n a l ly  s tab le  cond i t ion .

Finished Relaxed State ;
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Some o f  t i e  terms used the s tudy of  the weft  knUted „ n , c -  . . .

.n =he f ^ u r e  U .,  .The lines of loops ac.oss  the fa o n c  are . n o w n  as ^^cor,rse,“ a,t •

are Z  ^ ^ ' '> " '^ 0 .

s -  the number  of  s ti tches per square unit 

C = the number  of  courses per unit  length 

W -  the number  of wales per unit width 

L = the stitch or loop length.

n . l  : Relationship Between Stitch Density, Loop Length,
C ourses and Wales

The rest.it recent research .nto knitted fabric geometry here enable so,.,e 
important relations to be derived.

' ’ per area is inversely .......
to the stitch length squared .

S  1 / 1

Or

S = Ks/1

.......................

C =1/1 

Or

C = Kw/1
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3) The o f  w„,e,s per wimh i,s i „ v e .e ,y  prop,,,
Stitch length

W =1/1

Or

W =Kwl

4) From the relations (2) & (3),

C o u r s e s  pe r  u n i t  l eng t h  = C/W =KcC7K

Wales per unit width

N,U. ,he impor tance  of sHtch length .••L^ and the taet  that t„c ei ther  yarn 

cl.anreter or knit t ing nraehine gauge in appear in the equations.

or

e

le

The  cons tan ts  tn table 1 M  were dertved by using s imilar  length untts 1 , 

courses per  unit  length wales  per  unit  and st. tch length.  In tnrperial units , th< 

-nch ts used ,and tn the metric  .system the centimeter  ,s used ,n .SI units the 

recom mended  length unit for courses and wales per unit length is the cen timeter

■ind that lor  the stitch length is the m i l l i m e t e r . This eau.ses the values of  Ks to be

mult ip l ied by 100 and those of Kc & Kw by 10 .

11.2 Arial Density of a Plain Knitted Fabric :

li- we know number  of  100ps/m2, the loop length,  and the l inear  densi ty of  

.vain, the A n a l  densi ty of  the knit ted fabric can be calculated as.

100ps/m2 X stitch length cm x l inear  densi ty (tex) x 10-6 

( the 1 actor  of 10-6mm in km)

t  s titch density S, m stitches /cm2, then the num ber  of  s ti tches /m 2 will
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be S X 104 and arial density becomes ,

(Since L i,s in n .„„
10

~ X Linear density ('tp.Y'i

100

We can further use the relation ,

S = Ks/12 

Substituting for S gives

Arial density = Ks/12  x 1/100 x linear density (tex)

~ ^^^^-UfleaLdensitv rtex^ g/m2 

100 L

11.3 Courses /  cm and Wales / cm:

state ' ‘, f  w e ° r  -  > 29 for the wet-re,axed

botl th T "  • -  esttntate
C num er of courses/cm and the number of wales/cm.

11.4 Cover for Plain Knitted Fabrics :

Fractional Cover :

^- n s . n . , t h e r e  is a snnpl.lied two dintenstonal representation of a pla.n

I  t r T ; : :  ^d̂  , f  the st.,ch length ts 1 ^

™ - n h e  n„.nher Of s t . t e a : : ; : : : :
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the total area covered by the yarn is given by; 

Sxlxd

Expressed  in cm2, this becomes,

X 1 X d cm2 

100

Tbns expression is also, the fractional cover of the fabric, since it ,s  the yarn
area covering 1 cm2 of fabric

Apply ing  the relation,

S=Ks/12,

Gives the expression  ,

Fract ional  cover = Ks x 1 x d/I2 x 100

= K s x d / 1 0 0 L

twice w l t e r l M t  - e  covered

c o l  b i r : : :  ; ; r  ^  “ - . o n
area q each square is d mm2 or d / lQ0cm2 Thp

- - - • “ - -  - c t . o n a l  cover e , „ a t . „ „ : ; : :  " ' “ ™ ' ^

Fractiona] cover

now read,

(Ks d -  0.04 d2 )/IOOL 

IKs d (]-0 .04d)J /  ]()0L

An expression for the yarn diameter .n terms of ,ts l.near dens.ty

* *  "> • »  Stosber-s formula,
d -  {4 ,44 X 10 vdinear density (tex)/fibre density |

in lex IS

cm
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We can now express  the fract ional  cover as ;

Fractional cover =( Ks x 4 44 x i o ^
[ mear density  (tex)/fibre density  I/IOOL

11.4.2 Cover factor or tightness factor

A number that indicates the extent to which the area of a knitte, fabric 
IS covered by the yarn .

Tightness factor = v[tex]/I

11.5 Width of Plain Knitted Fabric :

If there are ^n' needles Icnitting on the ntachtne , t  following that 

Fabric width = number of needles / wales /cm

From earl ier  dtscussion , .t .s learnt that the number of wales/c.n is goverened 
by the stitch length,  ^overened

Wasserkopf  = Kw /1 

Hence,  a genera l  formula  for fabric width is.

Fabric width = n /(Kw/1)

= nl /Kw cm.

The value of  the constant low for fabric in three stable is ■„  , Stable IS given in Table 9
u n  ermore,  the fabr .c  course length,  is n .  ,  and the fabr.c  w.dth c l

there lore  be expressed as, L/Kw cm.

Note that the number  of  needles does no.  f i g u r e  ,i.,s cast formula ,  wh.ch
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indicates  that the fabr ic width is real ly dependant  on the num ber  of  needles

knitting.

11.6 Fabric Mass Per Running Meter

The total length in a rtinnmg meter of labi  ic w ill be the number i f  courses

in ale of Im  of fabric with n needles knitting and a stitch length of 1mm. the 

course length in kilom eters is

nxlxlO^-6 km

The number of courses/cm  is given by,

Courses/cm  = K c / 1

Courses /m =100 Kc/1 and total length of yarn per running meter is,

(n X 1 10^-6 X 100 K c) /1  = n X K c X 10^ -̂4 km.

M u ltip ly in g  this total length by the linear density of the yarn in tex produces 

the mass per running metre Hence ,

M ass per running metre = n x K c x 10^-4 xtex.

11.7 Shapes and Dimension of Loop

It has been normal pract ice some yarns to express the dimensions of knit ted 
loops in the form

63



c  =Kc/L , w  =Kw/L,

Where C and W are the number o f  coanses and wale,, per unrt le n n h  

re.spe„ive,y, and Kc and Kw are dimensionless param eter. The « , u e  o f  Kc L d  

Kw can be calculated and the.r variation w.th d / M . ,*ow n rn dra.ram n  2 the

valne,, of Kc and Kw for value,, of d /  U „  the practical range are clo,,e to lho,,e 

that have been found exper imental ly

The thickness of the fabric is given by 

T = Y b - Y a  + d

And the va lues o f  the rat io t /I are plot ted a g a t n s t d / l . n  the f.g, 1 1  3 The ,e
re.,ult,, imply that as mechanical  loop length is .ncreased the yarn count remain,ng 

constant  the rat io of  the loop length decrease.

The f i g . l l . 4 ( a )  and (b) shows the pro jec t ion of  central  axes of  loops on

co .o rd ,na te  p lane ,(a)  d/1 =0,03 : jammtng  doe,, no.  take place be tween both wale,, 
and course respectively.

64



Jc6tUig, of.
Jinitted &"oBHic6



12.1 a b r a s i o n  RESISTANCE TEST

The k n i t t e d  f ab r ic s  whzch a r e  c o m m o n l y  u s e d  as s p o r t s  w e a r  a r e  

- . E j e c t e d  a „ o „ n ,  „ f  a g „ n . , :  . o . ,  a n d  „ , h e ,

e
■he r e s . s , a n c e  .o  a b r a s . o n  p r o v d e d  by th e n ,  an  . n . p o r , a n ,  r e q u n  e m e n ,  T h

a b r a s . o n  . e s . ^ a n c e  o f  t h e s e  f a b r i c s  .  t e s t e d  u s . n g  t h e  M A G  o b . a s . o n  

r e s i s t a n c e  tester .

Fn-st t h e  d t y  r e l a x e d  f a b n c s  a t e  t a k e n .  F .o n ,  e a c h  type  o f  f a b t i c  , 0  

- m p l e s  a r e  c u t  u s . n g  t e m p l a t e .  T h e  s a n tp . e s  a t e  ten ,  w e . g h e d  o n  an 

elec t t -on ic  b a l a n c e .  F o u r  san tp .e s  can  be  te s t ed  a t  a t . n ,e  o n  the  . n s t r t . m e n t

t h e r e  is a c o u n t e r  av a i . a b . e  o n  t h e  t n s t r u n t e n t s  t t s e . f  w h ich  i n d . c a t e s  th e

n u m b e r  o f  r e v o lu t i o n s  c o m p l e t e d  by th e i n s t r u m e n t .

T h e  f a b r i c  s u r f a c e  is a b r a d e d  u s i n g  e m e r y  s h e e t  o f  s p e c i f i e d

r o u g h n e s s .  T h e  i n s t r u m e n t  is a i .ow ed  to c o m p .e t e  100 revo lu t ions .  The fabr ic

s a m p le s  a r e  t h e n  r e m o v e d  a n d  w e ig h e d .  T h e  d i f f e r e n c e  b e t w e e n  t h e  m i , a .

a n d  th e  f ina l  w eigh t s  o f  t h e  f ab r ic  is c a l c u l a t e d .  T h e  d i f f e r e . c e  gives th e  

w te g h t  lost  d u e  to the  a b r a s io n  o f  th e  f ab r ic  s u r face .

T h e  s a m e  p r o c e d u r e  is r e p e a t e d  for  the  we, r e l a x e d  s a m p le s  also.  

The r e a d i n g s  a r e  t a b u l a t e d  in ta b le  1.^.1
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12-2 b u r s t in g  s t r e n g t h  t f s t

n u t e d  f a b n c s  a r e  al so  s u b j e c t e d  ,o e x . e n s .v e  p . e s s „ e s  d . n n g  
u . , e ,  T b e  b „ . . ,

o f  * e  k n U t e d  f a b n c  a n d  . „  s o ^ e  e x t e n u t s  . e b a b i l U ,

T h e  b , „ s . . „ g  . . e n g , ,  o f  * e  . „ . „ e d  f a b n e  .  . e s . e d  o n  , h e  p . e . „ „ .

.ype

* e . u b b e .  d . a p . a g ™  „ M c b  . o v e s  „ p  a n d  d o w n  a c e o . d . n g  „  , . e  p . e . n . e  

a p p l i e d  b e n e a t h .

w et  r e l a x e d  ones .

T h e  d ry  a n d  . h e  w e .  r e l a x e d  sanrp les a r e  . e s . e d  s e p e r a . e l y . T h e  r u b b e r  

d .ap ra ,m  r, in n .a „ y  b r o u .b .  .o .be  po,,,„„

p r e s s u r e  a p p l i e d  in  t e rm s  o f l b s / s q . n c h  .s al so  b r o u g b .  .o  ze ro .

T h e  fab r re  s a m p l e  .s p l a c e d  o n  . b e  d . a p r a g n r  a n d  . b e  b d  .s . c r e w e d  

<|own. T b e  m o t o r  .s n o w  s w . . e b e d  o n  a n d  . b e  p r e s s u r e  a p p b e d  „ „  

- . p r a g m  g ra d u a l ly  r .ses . b e  d .a p ra g m .A s  s o o n  as . b e  p re s s . , r e  ,.  we,,  e n o u g h
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this
s w U C e .  Off , , 3

.n o .d e .  .o avoM a n , damage .o , , e  C .a p .a g ^ .o w  * e  need.e

g a u g e  s h o w s  . h e  p r e s s u r e  a p p h e d  a nd  . h e  v a lu e  g .v es  . h e  h u . s . i n g  s . r e n g . h  

of the fabric directly.

,  ,  'he  samples „ r  ind.v.dua,
fabrics and the readins are tabulated.

12.3 DRAPE TEST

The drape .ha.  any fabric offers .s an . ^ p o r . a n .  quah.y paran.e.er  of

corresponding fabric. The drape of .he fabr.c .s expressed .n .he for™
of the drape coefficient.

the

The drape co-effecian. can be fo.nrd out ..sing .he drape n.e.er. The 

-es.s were carr.ed ou.  on .he Eureka drape ™e.er The sa„,ples are cu. ns.ng 

* e  b.gger d.sc as .en.p,a.e. The d.se .s of 300n.n. d .an .e .er  The c... fabr.cs

fixed. Above .he fabric another  d.sc is placed and screwed.

The i.d of nrs.run.en. ,s closed and .he i ,i„n.una. .ng bulb ,s swi.ched 

on. The .h.n shee. of paper .s placed on .he hd wh.ch ,s .ransparan. and

.he same procedure is repealed for all .he fabrics.
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P ^ P e r  .s ™ a . k e d  t h e  d , .  . . e l T l T h i r i l i r  ^  " "

1 2 . 4  f a b r i c  S T R E T C H

T h e  k n i t t e d  f e b n c s  w h .c h  a r e  c o ™ n ,„ n ty  t . sed  as ,,n

■Aould h a v e  th e  m a x i m u m  a m o u n t  o f  s t r e t c h  m  t h e m  F a b  ^

To test th e  fabric stretch samples o f  equal s i , e »  .
every  f a b r i c  T h e  ^ ^ i “t>m e a c h  a n d

„  -  . ^ « . c h e d
^ e n d .  T h e  m a x . m u m  e x t e n t  to w h ich  th e  f a b n r  s t r e t c h e ,

m easu red  Th#  ̂ rj f̂r '■’̂ f tcnes is

gives t h e
S - s  the  a m o u n t  o f  stretch  the i , b n c  has n n d e r g o n e  - f b e f , ,
^•retched unti l l  they  star,  to tear. ' ' " - . c s  are

'  - r e t e h e d  both  .n the course  wise and wa, ^

•Mxc.d labnc sam ples also.
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12.5 f a b r ic  THICKNESS

. . . . . .  - d . s  , h .  I .......

ot loop s  that are l a is in g  froti, the surface.

^  1 h e  t h t c t e s s  Of the  .n . t t e d  fahr.c ts o n e  that var.es wtth the type o f

a n e  and a ,so  wtth the type o f  yarn used to .n t t  the fahrte. Thus tt ts h o u n d

“  « - ' - - n t  yarn paranreters are var.ed.

o f  v t r r  -  - - t

‘° P  “ f  ‘ho gu a g e  Whtch w hen

- ■ ■ f t s . o n g a r o d . t h a h r o a d e r e . r e u . a r h o t t o . w h t e h r e s t s o n a
Mmilar  s ized  b o t t o m  hal f .

. . .  -h e  top .ever and then  tt ts

again low ered  so that the fabric santple ts gen tly  held  b etw een  the u p p er

from d t i fe r e n ts id e s  and rca,lings are laken Th,
f   ̂ 'h'-'-'ame p roced u re  is r e p e .u .d
for all the sam p les  and th e  rea,lings are tabula,e,I.
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12.6 PILLING RESISTANCE

I’ i.ls are sn ,a„  ba„ Hke rou n d ed  . . u c u . e s  .ha,: are f „ ™ e d  on ,h e

su rface  o f  the fabric due ,:o con rinou s usage. T h e  p i„s f„ru ,ed  „„ ,h e  fahru-

surface are p rone to spo.l the aesthet.c  look  o f  the fahr.c and also the wearurg

conrfort. Thus reststance that a fabr.c can offer towards p . lh n g a lso  b e c o ^ .n g  

an im p o rta n t  req u irem en t .

T h e  P ill in g  resistance o f  th e  fabrics is tested  u s in g  the MAG p i lh n g  

resistance  tester. T h e  fabric sam ples  are cut as per the s t .e  o f  the tem p late  

provided . T hey are st ich ed  at two end s to ntake then, in a co n ttn .o u s  en d less

form . T h ey  now  look  like  a hose , E .ght fabric sam ples can be tested  at the

sam e tim e on  the  in stru m en t.

T h e tn strum ent consist o f  two h o llo w  w o o d en  boxes with cork h n n m g

on the in n ers .d e .  T h ere  .s a m otor  w h.ch  co n tin io u s ly  rotates the two b o x e ,

a. .h e  rate o f  ,W revolu tions per m inute . An led display ind icates  a nu m ber

o f  revo lu tions co m p le ted . T h e  required  n u m ber  o f  revo lu tions can be preset

in the counter. As so o n  as the specified  n u m ber  o f  revolu tions are com p leted  

the in stru m en t  stops by itself.

T h e  s t ich ed  fabrics in the h o se  form are m o u n te d  over rubber lub.-s 

after in ver tin g  them . Four m o u n te d  sam ples are p u t  in each box-, A f.cr  ,h,: 

c o m p le t io n  o f  18 thousand  revolu tions the m a ch in c  ,s s lop ed . T h e  fabru
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s a m p l e s  a r e  r e m o v e d  f r o m  t h e  b o x e s  a n d  a r e  ca re fu l ly  s t r i p p e d  o f f  f r o m  th e  

r u b b e r  tu b e s .  T h e y  a r  e t h e n  slowly r e v e r s e d .  T h e  n u m b e r  o f  pil ls  f o r m e d  

o n  s u r f a c e  o f  t h e  f ab r ic  a r e  n o t e d  dow n .

Depending  upon  ihe num ber  of pills formed on Ihe surlacc of 

individual fabrics they are given grades^ The grades are recorde.i ,n the

r e s p e c t iv e  tables .

12.7 STITCH DENSITY

T h e  s t i t ch  d e n s i ty  is a f a c to r  w h ic h  d e t e r m i n e s  h o w  c lose  t h e  f a b r i c  is 

k n i t t e d .  T h e  s t i t c h  d e n s i ty  is c a l c u l a t e d  f r o m  th e  c o u r s e s  a n d  wales t h a t  a t  

p r e s e n t  in  o n e  s q u a r e  i n c h  o f  t h e  fabr ic .

I h e  c o u r s e s  a n d  wales in  a s q u a r e  i n c h  o f  t h e  f ab r ic  a r e  m a n u a l l y  

co .un ted  u s i n g  a p ic k  glass. T h e  r a t i o  b e t w e e n  th e  c o u r s e s  a n d  t h e  wales in 

th e  f a b r i c  give t h e  s t i t ch  d e n s i t y  o f  t h e  r e s p e c t iv e  f ab r ic .  T h e  n o m i n a l  s t i tch  

d e n s i t y  v a lu e  fo r  any  k n i t t e d  f ab r ic  is said  to  be  a r r o u n d  1.29.

In  E a c h  f a b r i c  t h e  c o u r s e s  a n d  w ales  a r e  c o u n t e d  a t  a t l e a s t  five 

l o c a t io n s  a n d  t h e  s t i t ch  d e n s i ty  va lues  a r e  c a l c u l a t e d  a n d  th e y  a r e  r e c o r d e d  

in  t h e  r e s p e c t iv e  tab les .
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12 ,8  WATER R E T A IN IN G  CAPABILITY TEST

r e u .n  „  f „ .  co n s id e .a M y  ,He woven TH,s .

* e  . e . s o „  why k n i u e d  f a b . i , .  a . e  p . e f e . c d  f „ .

Mimmer w „ r c .  T hus wau.- r.Main capability ut ,he knn.e.l  „ ,s v,:, 

a n o t h e r  q u a l i ty  p a r a m e t e r  o f  itself.

hal an,: . .  T h e  fal . r i .  san, pl e,  are ke, „ , i„  

- I ' Ta. H. n ,.l ,0  ihen ,he fahric sample,, are ,ake„

' " - I - l a b „ r a , „ r y  C o n d i , i „ „ s  „ i , h „ , „  ^   ̂ ^

 ̂h e n , h e  h a lf  dried  labric santples are w e .gh ed  on ,h e  e le e ,r o n ,e  

b alance . T h e  d if fere n c e  b e iw een  ,,he final w .e g h .  and ,n „ ,a l  w e , ,h ,  o f  ,h..

fabnc ,s c a lc . la .e d .  „  ,s expressed  in m eans o f  p ercentage i,s .n „ „ d  w e .g h , ,

T h e  vah ies  a r e  r e c o r d e d  in the  table .
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Sample
i y p e

1

13.1. ABRASION RESISTANCE
(Dry sample)

0.00462
0.00460

34s I

o m 4 7 T ^ ^ ^ ^ - —

^ Q Q 4 6 4 [ 7 r o r M ^

40s SJ

1^00256

— Q^QQ 469~~nro? M ^

7
8

10

M 0 4 5 ^ oB 4 6 ^ ^
S I S i l d i W

0 .00462
0.00486
0.004.66
0 0 0 4 7 ^

0 .00329
0 .00334

0 ^ 1 2
O M ^
o w T u T

0.00251

Lo m M J I M io

0.00252  
0 0 0 2 5 ^  

J A 0 0 2 5 ^

40s I

_ o o o ^ o
O O O ^

o o o p T
( U ) ( ) 3 ^
( U ) 0 3 5 ^
0 0 0 3 ^

L M 0 3 5 4
J O . 0 0 3 5 7

.00359
.00368

0 .00360

Sample
type

(Wet sample)

1

25s SJ
2 5 s I T 3 4 7 s J  3 ^

4 0 T ^ 40s I

M O ^ S j ^ O ^ O ^  0 0 0 3 0 r ~ t 7 T ? ^ K 7 F 7 - 4 ^ ^

^ ^ ^ ^ ^ I l b ^ 0 0 5 2 r ~ T T d 0 9 R ^ ^

_____ 0 .0 0 2 ^0  r o ~ 0 0 ^ ^ ^

 --------u .00521 0 Orr>o9 nTvrrr^— U. 003S4

U.U0536 0 0028T l7rnnJ?7H r^"^^^^^^

10

— 0. 00534  n 0 o m T r w v ^ 7 7 ~ ^  U.00381

7 3



Sample

■ I 
2

13.2. BURSTING STRENGTH
(Dry sample)

3

6
7

10
Average

Sample
type

25s SJ 25s I

10.4

34s SJ

lO.O

10.4
10.8
10,0
10.8

12.0
11.6

8.8

12.0
12.4

10.4

12.0
T I T
I I T

8.8
T T

9.0
T o

10.4
10.4

12.0
U F
1 T ~

8.4
8.8
9.2

10.8

T o T

8.0
I F

11.2
8.0

7 T

10.4

8.8

10.8
I l T

8.0

J aT

10.8

8.0
~ 8 ^

10.8
8.0

J x T

(Wet sample)

25s SJ

1
2

i o i r
r j o T ~

3 10,0
4 1 9.6
5 I 9,6

8

10,0

le

J0.4

40s I

~92~~
T F ~

~ 9 j~ ~
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13.3. DRAPE COEFFICIENT

(J^ry sample)

(W et sample)
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13-4. FABRIC STRETCH TEST

(Dry samp]e)-course wise.

I S a m p le jy p ^
1

[ 2 5 T s J
r T o 5 ^ 120%

2
o 105% 117%
3
/< 105%
4
C 106% 123%

-------- ________ _ J 0 4 ^

34s SJ 34s I
82% P 9 ^

_ 8 0 ? ^ 9 ^

I H % Z j 92%
3 i K J 90%
J 3 % J 88%

70%
~ 6 ^

69°// o

71%

80%

" 7 7 ^

8 4 ^

(Dry sample)-W ale wise.

Sample
J y g e

I—

1

'^ 5 7 's J T25sT  ~|3 4 ^ S J [ 3 4 iT p o T ^
------50%___ 440/^

42% "3/CO/
-----44%
— 4 3 %C’/̂ n / ---- -----—

L l 4 5 % J
H j O % J

J o %

_ _ _ _ 3 6 % i
L J ^

3 ^
---- 45%
— 4 4 % .I 3 ] % Z J

U J K I I

*J0 / o

I j 8 % J
Z i 4 % 3 j

35%
35%
36%

40s I

28%
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(W et sampIe)-course wise.

Sample
Jype

(Wet sampIe)-Wale wise.

Sample T 2 5 7 s j 25s I T 3 4 T s r ~ T 3 4 7 i J 4 ( h ^ ! 40s Iii1 43% 38% L J 8 % ^
L 4 0 % ] ^

38%

1 2
L J ] % Z 1 40% L ^ U % Z I ^1% ] 2 2 % ^ ' "

4
_ Z 4 5 % J _ _ _ 3 6 ? ^ L j J % Z ~

33%
-r

29% L 2 ] %  ' '
43% 31% 22% i

30% 1 23% i
5 ~ 43% ~ 3 9 % K 0/ __ _______ 1 (

- -̂ / u -̂ 0 /o 29% f 34% i 2 l % n

7 7



13.5. FABRIC THICKNESS
(^ry sample)

Sample
J Z P e _

~ T 2 5 i i r ~ T ~ 2 5 ^ T 1

0.59 r i a 9 ^ '
0.58

I T l o ^ ^
_ _ _ 0 5 9 i 0 9 7 ~ ~

0.95
J l l a e o j

~ ~ 0 ^ 9 7 I ~

(Wet sample)

34s SJ
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•̂6. p i l l i n g  r e s i s t a n c e

sample)
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13.7. STITCH DENSITY

(Dry sample)

(Wet sample)
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' M .  WATER » „ A ,N ,N G C A P a B ,U T V T ,'

(Dry sample)

Serial number

t e s t

(Wet sample)

Serial number
Sample type

2 ---—

3
4 —------ -----

5
6 —  -------

%Water retaining' 
_ £ § p a b ^ y  

260%
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r e s u l t s  & DISCUSSIONS
Abrasion Resisfanrt.

>  The Abrasion Resistance values o f  tl,e dry re'axed 

single jersey fabries are found ,o  increase wi.h the 

decrease in the CSP values o f  the respective yarns,

>  The Abrasion Resistance values o f  the dry relaxed

mterlock fabrics are found to be a l.ttle b.t „,ore

than the smgle jersey fabrics knitted front the same

yarn and they also show a similar trend as that o f

the single jersey fabncs with respect to vanat.on  
in CSP.

>  The abrasion Resistance values o f  wet relaxed 

stngle jersey fabrics are found to decrease wtth 

."crease in the CSP values o f  the respective yarns

>  The abrasion resistance values o f  wet relaxed 

mterlock Structures are more compared to the single 

jersey fabrics knitted from the same yarn and thev 

=how a similar trend o f  decrease in resistance as 

the CSP increases like the single jersey structure

>  The ab ras ion  res is tance  decreases as th e  T P I va lu e

■ncreases in both dry relaxed and wet relaxed

f tb r ic s  o f  s ing le  je rs e y  and in te r io c k  s tru c tu re s , as 

the  CSP increases.



>  The increase i„ a b .a .o o  resistance o f  the ,„tetiock

fabnos is iittie b,t „ o , e  compared to that o f  the
Single jersey fabrics.

The abraston resistance o f  the dry relaxed s,„„le  

jersey decreases as the U% ,„creases, i„ both 1  

dry and wet relaxed samples;

>  The abrasion resistance o f  the i„,erlocl< structures 

are ntore compared to that o f  the s.ngle jersey  

a ncs. They tend to decrease as the U% increases

"  "  “ 'e o f  dry and wet
relaxed structures.

Bursting strengfh

The burst,ng strength o f  dry relaxed single jersey

"  'he mcrease ,n the CSP
values.

The bursting strength o f  .nterlock fabrics are l.ttle 

b..ntore than that o f  the single jersey fabnos and 

they too decrease „ .th  the increase in the CSP values.

The bursting strength o f  the wet relaxed s in .le

jersey and interlock seems to decrease with t l

mcrease in the CSP Hke that o f the dry fabrics but

with slightly lesser values.



b u r s t i n g  s t r e n y t h  o f  r h .  ,

j e r s e y  d e c r e a s e s  wi th  t he  , nc r  ^

- - - p e e v e

r  O'' - i a x e d  ™ e . o c k

ftOrics „,ade f r o ^  ,he s , n , .  .
m ,he sam " ‘ ‘’ '=''-ve

les.

w e, relaxed single , e . e y  f t b n c .

.n c e a s e  , , e  TPI

ot the bursting strength.

; : : r r r "

burs ..„g  _

.0 d e „ e . e j ,

 ̂ i n c r e a s e  . „ . , e u %  o n , . e y a „ .  B „ .  * e  i „ « o c k
tructures  have higher bursting strength  

to that n f . u -  s trength  com pared
single je rsey  structures.

bu™ .„g  3 ,.e„g .k  o f

J e r je y a n d  the ,„ ,erlock structures decrease vmh  

increase in the u% values.



Drape co-pffiripnf

>

The drape co -effic ien t o f  the dry relaxed s i ng l e  

jersey ,s found to increase with increase in t he  

CSP values o f  the respective yarns.

The drape co-efficient o f  tire interioclc s tructu res  

increase with the increase in the C S P  values. T h e  

interiocit s tructures  have higher drape co-efficient 
than the single je rsey  fabrics

The drape co-efficient o f  tire w et relaxed single 

je rsey  and in terlock  fab n cs  increase with the 

increase in the CSP values with the interlock 

having higher values.

F a b r i c  s t r e f r h

The drape co- efficient o f  both the dry and the

wet relaxed increase with the increase ,n tne TPI

value, with the interlock s tructures  having higher 
values.

The course wise extention o f  the dry relaxed single

je rsey  fabric is found to decrease with increase ,n CSP
values.

>
The course wise extention o f  the dry relaxed interlock 

fabrics o f  the same counts are found to be a little bit 

higher than the single je rsey  fabncs. The trend shown 

by them tow ards  the m crease  in CSP is the same.



extension o f  wet relaxed samples o f  single jersey

towards increase in CSP is the
fabncs. dry relaxed

T>J =x.e„s,on Of dry re,axed samples o f  

- - r , o .  fa .r ,o . are f o . , d . o d e c r e a .

« e  e « e „ s ,o n  o f  w e. relaxed samples o f  . „ „ e  je rsey

r  o d e c r e a J J :

- e . n T P , a „ d . , e y a l s o . W a „ . a r * , „ a , r e d . c . . „ „
m their extensions.

The w a , e w . e e « e „ . „ „  Of r , e  dry relaxed .a „ ,p ,e .  Of

'"*<e jersey and . m e r l o c k f a b n c s r s ^ c h t e s . h a n . h e

^ o w n w . . „ r e , e «

manner.

>

>
The waJe wise extension o f  the wet relaxed samples is

c o n s id e r a b ly  r e d u c e d  d u e  to  the
t r .  . , ® r e l a x a t i o n

~ b « . h e , r e n d w , , . r e s p e c , . o C S P a „ d T P n .the same. ^



Fabric thicknpcc

Pi l l in g  resi s tanrp

The tWckness vaLaes o: the dry rei.xea single jersay 

fabrics are comparitively less than the i„,erlocK tabries 

of the sanre eou«. The ftbries thiekness is found to 

decrease with increase in CSP values.

>  The dry relaxed interlock fabrics are found to be thicker 

and as the CSP values increase the thickness o f  the

fabrics shows the reducing trend.

>  The wet relaxed single je rsey  and interlock fabrics have 

little bit reduced thickness com pare to tne dry relaxed 

fabrics o f  the same type and they also show the same 

trend tow ards  increasing CSP

>  The thickness values o f  the dry relaxed single jersey

and interlock fabrics is found to decrease with increase 
in TPI.

>  The thickness values o f  the wet relaxed single jersey

and interlock fabrics also shows the same trend with 
TPI.

The pilling resistance o f  dry relaxed single Jersey 

and interlock is found to increase with the increase



S titch  dens ify

in * =  CSP , with ,h= 40s co„m  havmg the h.gher

res,s tance than the o ther tw o counts  namely 25s
and 34s.

The pilhng te s ,s tance  o f  wet relaxed seenrs to 

increase after w et relaxation trea tm ent in both

single je rsey  and interlock.

A*

The s tkch  density o f  the dry relaxed s,„gle je rsey

fabncs is found ,o  increase with the m crease 
CSP values.

The st.tch density o f  the dry relaxed interlock

fabncs  are slightly higher com pared to that o f  the

- n g le  je rsey  fabncs bm  they also seen, to increase 

With the increase m the CSP values.

The stitch density o f  „ e t  relaxed single je rsey  and 

the interlock structures increase with .he increase 

the CSP values o f  their respective yarns But 

the increase in stitch density o f  interlock is m ore 

com pared to that o f  the single je rsey  fabrics o f
same count.



^ ^ a t e i i _ r m i n i n g  r a p ^ h . i . f y

>

>

The water re.ammg .apab.Uty o f  ,he dry relaxed

single jersey and the interlock structure, increases

w.th tlie increase in the TPI values o f  their

respective yarn values. The water retatmng capab.H.y

o f  the single jersey structures are more compared

to the water retaining capability o f  m terlock  
Structures .

The water retaining capability o f  the wet relaxed

single jersey and interlock structures increase with

the increase in the twist per mch o f  their respective

yarns The water retaining capability o f  single jersey

has increased after the w e, relaxation whereas the

interlock structures show lesser retaining capacity 

after treatment.





CONCLUSION

T h i s  p r o j e c t  w a s  u n d e r t a k e n  a i m i n g  a t  t h e  s u p p o r t  i t  c a n  p r o v i d e

to t h e  f a s t  g r o w i n g  k n i t t i n g  i n d u s t r y ,  w h i c h  a r e  r a c i n g  h a r d  to  a c h i e v e  

1 0 0 %  e f f i c i e n c y .

• T h e  y a r n s  w h i c h  a r e  t h e  b a s i c  e l e m e n t s  i n  f a b r i c  f o r m a t i o n  a r e

t h e  m a j o r  c o n t r i b u t o r s  to  t h e  r e s u l t a n t  f a b r i c  c h a r a c t e r i s t i c s .  E v e n

t h o u g h  t h e r e  a r e  a f e w  m a c h i n e r y  p a r a m e t e r s  t h a t  c a n  a l t e r  t h e

c h a r a c t e r i s t i c s  o f  t h e  f a b r i c  to  s o m e  e x t e n t  i n v a r i a b l y  t h e  y a r n

p r o p e r t i e s  s t a n d  a t o p  al l o t h e r s  i n  i n f l u e n c i n g  t h e  p e r f o r m a n c e  o l  t h e  

k n i t t e d  f a b r i c s .

A t  t h e  e n d  o f  t h e  p r o j e c t ,  a f t e r  c o m p l e t i n g  v a r i o u s  t e s t s  t h e  r e s u l t s  

w e  o b t a i n e d  f r o m  t h e  g r a p h s  a r e  as  f o l l o w s  :

The ab ras ion  res is tance  lends  to d e c r e a s e  with in< rease in var ious

ynrn j . a r a m e t e r s  s n c h  as CSP. TPI & U%. T h e  l , „ r s , i n g  s . r e n g . l ,

d e c re a se s  with the increase  in all the th ree  yarn param eters .  I'he ch ape

co -e f f i c i e n t  graphs  b e h a v e  in o p p o s i t e  m a n n e r  in the single Jersey and

in t e r lo c k  fabric  w h ic h  are m a d e  fr o m  yarns o f  sa m e  c o n n t .  P i i i in g

res is tance  o f  the s in g le  j e . s e y  and in ter lo c k  s tructnres  increases  with

Che in c r e a s e  in  C S P  & T P I  d u e  to the fact  that f in er  ya .n s  h a v e  less  

p r o t r u d i n g  f i b r e s .



îM̂ iagjcapfiy.
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