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Summarv 

A first study carried out with 34 very different cottons, the various 

sp2� lenqths of which had been measured with a Fibrograph 230 A, has clearly 

· shown that after the 1/8 11 gc:uge ter.acity the 50% span length had the most 

significant effect on single end yarn strength. 

A second investigation was performed on 1009 cottons which presented a 

wide spread of all fibre properties. Multiple regression analysis was performed 

on the whole set and also on three sub-sets comorising the individual length 

groups (short, me�ium, long). The results indicated that the most significant 

regression eouations derived were those obtained with the 1009 samples. They 

yielded also a better explanation of the yarn strength than the equations 

obtained with the different length groups. 

The simplest and best regression equations found in the course of thes� 

investigations 2re shown and explained. 
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Estimation of yarn breaking strength through a knowledge of 

fibre properties is of considerable value to both the cotton breeder or geneticist 

and the cotton spinner. Many scientists have worked on this subject and t�ere 

are numerous publications dealing with yarn strength prediction. 

The Institut de Recherches du Coton et des Textiles (IRCT) carries out 

research programs in the fielo of tropical agriculture �nd plant breeding overseas 

2nd in particular in the developing countries. 

The fibre testing laboratory of the Institute, located in Montpellier (France) 

receives over 6,000 samples of cotton coming from all over the world for evaluation 

of fibre properties each year. With these samples the laboratory performs several 

hundreds of spinning tests on a miniature Shirley (Platt) spinning plant. The 

study presented in this paper was based on the results obtained in 1975 and from 

1979 to 1981. 

The question may ariso: how can the numerous measurements produced uith the 

laboratory instruments be made available and be profitable to the breeder and to 

the spinner? Which are the most useful and essentiol fibre properties? 

The breeder deals mainly uith agronomic and production p�ramoters and with 

individual fibre characteristics to select better pl2nts, whereas the spinner will 
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want to know what yarn strength ho will obt�in from the raw cottons which he 

has bought. 

A single yarn strength prediction formula using well defined fibre properties 

could be very valuable for the spinner. Today the new high volume instruments 

(H.V. I. ) already give the most important fibre measurements in a very short time. 

The print-out of the recorded data also displays an estimate of the yarn strength. 

This is a very important evolution in cotton technology and may change completely 

the nature of cotton marketing in the near future. 

Joe HEMBREE, in Texas, has already sh8wn the benefits that spinners could 

.get from buying their bales whilst considering the estimate of the ya�n strength 

a�d en:3uring that the mixes will preserve the same aver2ge fibre properties, 

especially of the �icronaire ! from blend to b�end. 

The most usual fibre property measurements are length and uniformity, bundle 

strsngth 2t the "0" gauge or the 1 /8" gauge, elongation, and mic:::-onaire. They 

all contribute with some others such as fineness, colour, foreign matter 

to the estimation of yarn strength through a prediction formula. 

' +-cont.en __ , 

The fibre property which is most associated with yarn strength whatever the 

yarn count or the type of spinning (conventional or open �nd) is fibre strenoth. 

For years investigations have shown that the fibre strength measured with a 1/8" 

gauge strength tester correlates much better with yarn strength than the fibre 

strength measur cd with a "0" gauge st rencith tc.?st er. OnG may wonder why the L::t t er 

procedure is still favoured by the cotton marketing trade when the research 

community has abandoned To date no international calibration standard cotton 

for 1/8" gauge strenqth testing h3s besn avuil3ble. This situcJtion is coming to 

an end and new standards including 1/8'' Pressley and StelomGter Tenacity are being 

prepared and will be realised very soon. 
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Next to fibre strength, length and mic..ron3ire reading (which is a measurement 

combining fineness and maturity) also contribute to some extent to yurn strength. 

Fineness and m�turity may now be measured with the IIC-Shirley Fineness/Maturity 

Tester. 

In the last ten years the measurement of fibre length has undergone an 

important change due to new available equipment, especially the high volume fibre 

testing instruments (H.V.I.) . In the first prediction formulas, the classer's 

staple length was used. Later the different Fibrograph measurement values such 

as the upper half mean length (UH.ML), th2 mean length (M. L.), then the 2. 5% and 

50% �pan lengths were used. 

The I.R.C.T. L2bor2tory u2s especi2lly interested in the span lengths 

obtained with the Model 230 A Digital Fibrograph. This instrument anables us to 

obtain the various span lengths that are necessary to drau fibrograms. Figure 1 

shows such a fibrogram. The span length is not an end-to-end fibre measurement 

nor an actual length but is an estim2te of that fibre length wh�ch is equ2lled 

or exceeded by the given percentage number of fibres in a randomly selected 

bundle. 

Generally two particular span lengths are measured, the 50% SL and the 2. 5% SL, 

which give in turn the uniformity r�tio of the two lengths. Constructing the 

tangents at the point 1001; and 50% of the amount, two new values, the mean length 

(ML) and the Uppsr half mean length can be obtained, values given by the older 

Fibrograph (Model 183 Servo Fibrogr3ph). On the drawing it c�n be observed that 

the mean length (r1.L.) is a measurement corresponding to 3 span length value 

situated between the 20 and 10% SL (for most raw cottons) . Furthermore the mean 

lenQth (M.L.) is almost enual to twice the 50% SL. 
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The mean length ( M. L. ), as well as the �% SL, is an important length because 

it is the length that most influences the spinning process and the yarn properties. 

The SO% SL is influenced more by the short fibre content than is the 2. 5% SL. 

In 1975 the I.R.C.T. Laboratory determined the fibrograms and the fibre 

properties of 34 very different cottons which were later sent to a spinning laboratory 

in Knoxville, Ten (USA) to be spun into 27 tex yarn. All the simple and multiple 

reg ressions between the individual or associated f ibre characteristics and the 

yarn skein strength were analysed. The main results are shown in Table 1. 

These results indicate that 55% of the variation in yarn streng th may be explained 

by the 1/8" gauge f ibre strength al one. The 50% span length 210�8 explained 

· 34%, the 25% span length 37. 9%, the 2. 5% span length 34. 7% of the variation. 

Co�bining the 1/8'' gaug e fibre strength with the differen t span lengths by 

�ultiplication of the two prcoerties provided evidence that the new parameter 

explaine d the yarn streng th variation at a highe r level: (TEN 1/8 x 50% SL) accounted 

for 67. 9% and (TEN 1/8 x 2. 5% SL) for 73. 5%. Adding the micronaire value into 

the multi�le regressions resulted in a st�ll better explanation of the yarn 

strength variation: the coefficient of determination (square of the multiple 

correlation coefficient R) reached 88% for the association (TEN 1/8 x 50% SL)+ MIC 

whereas this coefficient dropped to 83.5% with the association (TEN 1/8 x 2.5% SL) + MiC. 

This may be explained by the fact that the negative correlation existing between the 

micronaire value and the measurement of the different span lengths increases from 

the SO% span lenoth to the 2. 5% span length. 

On the basis of the results of this first study, performed with a small 

number of samples presenting a wide range of fibre properties, i t  could be 

concluded that it was desirable to include the SO% span length rather than the 

other span lengths in the prediction formula. 
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During the 1979, 1980 and 1981 se�sons, 1, 009 s amples were processed on 

a Shirley (Platt) miniature plant at the Laboratory in Montpellier. All the 

fibre properties of the raw cotton were determined (50 and 2.5% span lengths) 

on a Fibrograph 430, Pressley "D" gauge strength, Stelometer 1/8" gauge tenacity 

and elongation, the three airflow parameters, micronaire, fineness and maturity 

ratio on the TIC-Shirley fineness/maturity tester. The samples came from different 

crops in a great number of cotton producing countries (commercially grown varieties, 

or varieties from experimental fields of the Institute, saw-ginned or rollef� 

ginned). The purpose was to obtain the largest range possible for each fibre 

characteristic (Table 2). Thus the range covered by the 2.5% span length was 

25.4 to 35 .S mm, by the uniformity 39 to 52%, by the micronaire reading 2. 7 t� 

by the 1/8 gauge Stelometer tenacity 14.1 to 26.3 g/tex , by the fineness 117 to 

259 mt2x, and so on. The colour grades of these fibres ranged from Good Middling 

to Strict Low Middling. Each fibre property presented a fairly good distribution. 

All the s2mples were spun in 27 tex yarn with 2 twist f2ctor c2lculated in 

function of the 50% span length and the micronaire readings to obtain optimum 

strengt h .  The s i�gle end yarn strength (on an Uster Automatic Tester) and the 

skein strength were measured in cN/tex. 

The simple correlations between fibre st rength and fibre properties as well 

as multiple stepwise regressions were calculated for the whole set of 1 ,DOS 

samples but also for 3 groups of data representing a classification by the 2.5% 

sp2n le ngth: 

Croup SHORT : a-..,::J cottons mGasuring 25.4 -

Group fl'JEDI UfYI: 769 cottons measuring 27.0 -

Croup LONG 145 cottons measuring 30.2 

26.9 mm 

30. 1 mm 

35.5 mm 

( 1 " 
1 

1 /32") -
.., 

(1
1

/1611 -
(1

3
/16" 

1s 13r:>''' 
I '- I 

1
3

/8") 
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The FibrG propGrty valuGs nnd their ranuo for e ach group 3re shown in 

Table 3. 

Conside ring first the simple correlations be twe en yarn strength and some 

fibre properties for e a ch group of samples it may be see n  from Table 4 and Figure 2 

that the =orrelntion coe fficients calculated with the single e nd yarn strengths 

2re a lmost identical with those calculated with the ske in stre ngth. 

Taking into account the 1,009 sample s, there was a good correlation (r = 0. 70) 

be twee n the 1/8" oauoe fibre tenacity and the yarn strength ( 50% of the \1aria tion 

e xplained). 

The correlation reached the same level for the MEDIUM and t�1e LONG lsngth 

groups but was higher (r = 0. 78) for the SHORT cottons. An2lysing the relationship 

be twe en yarn stre ngth and "0" oauqe fibre strenoth, one can se e that the correlation 

was very poor (r = 0. 30) explaining only 9% of t he yarn strength variation in 

1,009 cottons. It uas slightly b�tte r (r = 0.40) for the MEDIUM and LONG g roups 

and reache d  0. 60.for the SHORT groups. 

Both the 50% and 2.5% span lengths accounte d only for :s% in the explanation 

of the va riation for the whole se t of cottons but their influence dropped uhe n 

e 2ch length group wa s separately considered (13% in the best case) . 

The uniformitv ratio presented only low correlations. Th e same was observed 

with the micronaire value, but its negotive correlation 1�as slightly highpr 1n 

the LONG cotton group. On the other hand the fineness (linear densitv) had a 

stronger influence on the yarn strength than the microna1re �nd its correla tion 

was highest wit h r = -0. 51 in the LONG le ngth group. 
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The pcir2mr�tor ( 1/8" n�iunc fibrr-; tcn;1citv >< 501., �,oiJr1 lc�nnth) shotJt:.'d tile 

highest correlation with a coefficient of r: 0.81, oxplciining alone 65% of the 

v a r i at i on 1ii h rm L:i k i n CJ in to accoun t t ho 1 , 0 D 9 cottons . Its correlation coefficient 

was on ly 0.74 to 0.79 for thu soparGte leng th g roups. 

The results s ho1..i1 that the relationships m3y differ according to the length 

g roups considered. Wrong conclusions might be drawn from thes e relationships if 

a wide rang e of fibre prope rties do not exis t in the cottons , especially a wid e 

range of lengths. 

For the prediction of yarn s trength, one fibre prope rty or one parameter 

combining different characteristics will anyway be ins ufficient. This is the 

reason why 3 or more fibre prooerties are generally included in t:1� pred�ction 

formul2e an� is why they are not simple to use. 

Furt hermore it may be emphas ized that no one formula can be universal. 

Neverthele s s, in orcer to give the breeder and possibly the spinnGr a usEful 

tool, s ome of the s implest multiple regression equations obtained in the pres ent 

s tudy and having a re asonable precision (7 - 8%) have bee n  listed in Table 5. 

The only equ3tions reported are those calculated with the 1, 009 cottons becaus e 

none of the regressions found uith the 3 le ngth groups gave a better expl2nation 

of the yarn strength v�riation. 

Two of those regression equ2tions are presented graphically. Fiou:re 3 

shows the prediction of the yarn strength with the formula: 

cf,J/t C?.X 8.28 + 0.0:9 (1/8 Tenacity x 50% SL) - 0.49 micronaire 

(error of cstim�tE CL 57 cr,J/ t ex) 
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u1 hen t r, e mi c r on a i re r ea d in g i s equal to 4 • 0 n e can [-3 e 8 t ho con t r i b u t ion o r the 

50% SL and the 1/8" 1JuUgG f ibre tenacity to the single-end yarn strength . Thus, 

for a cotton having c1 1/8" f ibre strongth of 1 9  g/tex and u micronairG re;,'"Jding of 

4, in order to get a yarn: 

of 13 cN/tex the 50% SL must be 12 mm 

of 14 cN/tex II II " " II 14 mm 

of 15 c�J/tex II " II II II 16 mm. 

Two millimeters in 50% SL contribute to 1cN/tex in yarn strength. 

With a 3. 5 micronair2 cotton, having the same fibre str ength, (19g/tax) 

length of 13. 5 �m is rec;uired in order to obtain � 14 cN/tex yarn 

str engtr .. 

This example has cl early emphasized the importance of ths SO% SL as an 

independent variable. 

Another r eg ression equation in which the fineness (l inear density) takes the 

place of t h e  micronaira reading is illustrated by Figure 4. 

cN/tex = 9. 38 + 0. 027 ( TEN 1/8 x 50% SL) - 0. 0 15 fineness 

(error of estimate 0. �5 cN/tex) 

This eou2tion gives a better explanation of the v2ri2t1on of t he yarn 

strength than the former one (72wS% agains t 71. 1%). 

Having a cotton of 28 mm ( 1�/32'') in 2. 5% span length, with a uniformity 

rQtio of 47. 5%, thE 50% span length will be 13.3 mm. According to its finones3, 
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it m.::iy  be s e e n  from t h e  g r ap t1 ,  wh i c h r L b r c  tc naci t y  i s  n e c e s s a r y t o  �,p in ; i  y ,1 r n  

o f  1 4  cN/Tex i n  s t r e ng t h. 

W ith a 1 5 5  mtG x f i n e no s s , t he 1 /8 "  f i b re te na city mus t be 1 9.2 g/te x .  

With a 1 85 mte x f i n e ne s s ,  " " " " " II 2 0 . 5  g/tex.  

With a 21 5 mtex finene s s ,  I I  I I  " " I I  ' '  21 • 7 g /tex . 

Als o  i t  appe2 r s  t hat in t he c ase of a 1 5 5 mtex f i nenes s the f i br e  mus t  

pres en( a combi nat ion of a 1 2. 1  mm 50% SL and 2 1  g/t e x  tenacit y or of a 

1 5  mm 5 0% S L  and 2 1 7 g/tex tenacity in or der t o  obtai n an estimated y ar n s t r e ngth 

of 1 4  cN/t ex. 

i n  con cl u s i on a p re d ict � J n formul a g i v i ng sati s f a c ti o n  for a 2 7  te x y ar n  

s t r eng th uil l d epe nd o n  3 p 2 � 2me t 2rs : 

The f i b r e  s t reng th me as u red w i th a S t elometer 1/8'' gauge s tr e ngth tes t er .  

T he SO% s p an length. 

T h �  f i ne n e s s  e xp r G s s ed as rn i c r on2 1 re r ead i n g  o r  as f i nenes s  

(in wh i c h cas e  the explanation will b e  i mproved) . 

The se sim p le regr es ss i on eo ua t i ons us e d  i n  the labor ator y of the I . R . C . T . 

mi g h t  certainl y be a d ap t a d b y  oth er la b orato r ies by only changi ng t he con s tan t s  

or c G rt a in r egr e s s i on co e ff i c i e n ts .  

T o ci � y  the e valua t i on o f  c ot t on s ( l e n gth ,  s t r e ng th , mi crona i re)  can b e  done b y  

h i g h vo l ume f ibre te s ti n g  i nstr ume nts ( H . V . I . )  which also c alc ula te w i th the 

te s t ed f ib r e  pr ope r ti es an e s ti m0 t e  o f  the ya r n  s t reng th. T h e  r esea r ch w or k  

pres ent ed in this pope r  h a s  shown t h3t it i s  p os sible to r e 2sonably pred ic t the 

y arn s t r ength u i t h  w e l l  c hosen f i b r e  v� r i 8 b l e s , espe ci3 l l y  t h e  o ne co nce rn i n g  t h e  

E ou�ti ons a r e  3lre a d y  us 8fu l and w ill c e rtai nl y  b e  more 3 nd mor e s o  i n  

t h e  fut u r e  t o  bot h  bre e d e r s  a n d  s o i nne rs .  
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Yarn 

Yarn  

Yarn 

Tab le  1 

Study O f  34 Co ttons Spun i n  KNOX VILLE ( USA ) 197 5 

Exp lana tion O f  The Yarn Skein  Strength ( 27 tex Yarn ) 

By Some Fiber Properties 

Skein  Strenqth - 1 / 8 "  - g1 u  g e  Tenac ity ( TEN ) 
I I  :i) % Span Length " 2 5  % S . L .  
I I  10 % S . L .  
I I  2 . 5 % S . L . " Micronaire  

Skein  Strength -- ( TEN x � % SL )  
" ( TEN X 2 5 % SL ) " ( TEN X 10 % SL ) 
" ( TEN X 2 • . 5 % SL ) 

Ske i n  Strength - ( TH! X 50 % SL ) + ( M i c )  " ( TEN X 2 5  % SL ) + ( Mic ) 
" ( TEN X 10 % SL ) + ( Mi c )  
" ( TEN x 2 . 5 % )  + ( Mi c )  
I I  ( TEN ) + ( Mic ) 

2 2 ( r  OU R X 100 ) 

Determination 
Coeff  ici en t 

55 . 9  % 
34 . 0  % 
37 . 9  % 
3 5. 5 % 
34 . 7  % 
41 . 3  % 

€1 . 9  % 
70 . 3  % 
72 . 5 % 
73 . 5  % 

8 8 . 0 % 
8 7 . 3 % 
8 5. 3 % 
8 3 . 8 % 
78 . 0 % 

S imp le  correlation  coefficien ts r 

M icronaire l / 8 1 1  - gau ge Tenacity - ; 0. 2 51 
" � %  SL 0� 10 6 " 2 5  % SL o. 2 1 3  
I I  10  % SL  o .  30 5 
I I  2 . 5 % SL o. 4 2 2  " Uni formity Ratio  o. 417  



Tab le 2 

D i s tribution Of  The Main  Fiber Properties 

( 1009 COTTot,lS ) 

Va l ue I 

Fiber Property Range Average 
!"i i n i  - Maxi 

Len gth 2 .  5 % SL mm 2 5 . 4 3 5. 5 1 2 . 4 28� 7 -
" 50 % SL mm 1 1 .  0 - 1 6 . 8 s. 8 13 . 3 
1 1  Uni formity % 39 . 2 - 52 . 7 1 3 . 5 4 6. 3 

M icronaire I ndex 2 .  7 - 5. 7 3 . 0 4 . 2 
F ineness mtex 1 17. 0 - 2 59 . 0 142. 0 184 .  9 
S tandar d  Fineness  mtex 143 . 0 - 32 6. 0 183 . 0 2 1 1 . 0 
Ma tur i ty Ratio  0.  59 - 1 .  0 6  0 . 47 0. 8 8  

1 / 8" F iber Strength g / tex 14. l - 2 6. 3 12.  2 19. 3 
E longation % 4. 6 - 11. 3 6. 7 7. 1 
Press ley "0"  1000  PSI 55. 6 - ll2. 0 55. 4 8 7. 8 

Re f l ectance Rd % 67. 5 - 83. 5 1 6. 0 7 7. 3 
Yellowness + b 6. S - 11. 9 5. 4 9. 0 

Yarn_Strenqth 

S i ng l e  End  ( USTER ) cN/ tex 10. 3 - 18. 0 7. 7 1 3. 6 
Skein  cN / tex 7. 7 - 13. 1 5. t+ 10. 3 



Tab l e  1 

Fi ber Character i s tics 

by Length Group 

9 5  SHORT 7 69 MEDIU M  14 5 LO t (G  

mini  - ,max i  average m in i  - maxi  a vera ge min i  - ma xi  a verage 
·------ ·-···· ·--- ···-- - ·----·--------- ---

Length ?. • 5 % SL mm 2 5 . 4  - 26 . 9  2 6 . 4  2 7 . 0 - 30 . 1  28 . 6 30 . 2  � 3 r. s 3 1 . 1 
50 % SL mm .l l . l - 1 3  , 8  12 . 1 1 1 . 0 -· 1 � . s 1 3  . 2  1 2 . 6  - 1 6 . 9 1 4 . 6  
Un i formi ty % 42 . 2 - 51 . 9  4 6 . 0  39 . 2 - 52 . 5 4 6 . 1  41 . 6  - 51 .9 47 . 1  

t t i  c rona i re I ndex 3 . 1 - 5 . 7 4 . 3 ·z . 7 - 5 . 6  4 . 2  Z .7 - 5 ,4 4 . 1 • 
Fi nenes s mtex 143 - 2 5 3  194 1 29 - 21�0 18 5 

l17 
-22 6 180 

S ta nda rd F i neness mtex 1 59 - 301 22 5 1 61 - 32 6 2 1 1  43  -292  202 
Ma turi ty Ra t 1 o  

1 / 8 " F i bcr S treng th g / tex 14 . l - 2 s .  6 19 . 0  1 5 . 1  - 2 5 . 9  19 . 4 1 5 . 7 - 2 6. 3  19 . 4 
E lon 9a U on % 4. 6 - 1 1 . 0 6 . 9  4-8 .  - 1 1 . 3  7 . 1  5 . 3  - 9 . 7 7 . 3 
Pres s ley  " 0" 1000 PS I 61 , 3 - 1 0 5. 4 90 . l 5 6. 4 - 1 10 88 . l 68 , 6 - 1 1 2  8 5". l 

Re  f l cc ta nce Rd  % 67 . 5 - 82 . 9 7 5 , 5 69 . 5 - 82 . 2  77 . 4  7 1  - 5 - 8 3 .  5 78 , 3 
Ye l lowness  + _p 6. 5 - 1 1 . 0 9 . 2 6 .  6 - 1 1 . 9  9 . 0  7. 4 - 10. 6 9 . 1 

Yarn_Strength 

S i ng l e  End ( USTE R )  cM / tex 10. 3 - 14, 9 1 2 , 7 10  9 - 1 6. 7 13 . 6 1 1 . 7 - 1 8 , 0 14 . 4 
Ske i n  dl / tex 7 .  7 - 1 1 . 2 9 . 6 8 . 2 - 12 . 8 10 3 ! 9, 1 - 13 . 1 10.  9 . I 



I 

Tab l e  4 

S imo le  Corre la tions Coeffic ien ts Between 

Ya rn S trenath and  Some Fiber  Properties  

I n  Relat ion wi th The Length Group 

a )  Dependa n t Variable  : S i ngl e End  Yarn S trength 
! \  I 

. I  Tota l i SHO RT 
Independant  Variable  i 1009 i : 9 5  Cottons 

; i 

; 

Length 2 .5  % SL o • .  484 \ 0 .. 189  
" 50 % SL o. i)2 l 0 . 332  " Uni formity o .  2 7  6 0 . 2 8 1  

M icronaire  - 0 . 139 - 0 � 03 1  
F ineness i - 0 . 3  52 - 0 . 107 

F iber  Strength  1 / 8 "  ' o .  699 0 . 777 
Press ley "0" I 0 . 2 8 6  o .  622 

! 
' 

Reflectance Rd 0 . 18  5 - 0 . 021  
Yellowness + b o . o 55 0 . 374 

( TEN 1 / 8  x :i) % SL ) 
I 

0 . 80 6 o . 742 

b )  Dependan t Variable  Yar n  Skein  Strength 

I 
I 

Length 2 .  5 % SL 'O .494 I 0 .2 1 6  
I I  50 % SL I o . 24 0 .J82 
" Uniformi ty 0 .302 

I 
0 .323  

I Microna ire  - 0 .1 18  0 .02 1 
Fineness - 0 .3 1 5  - 0 .o 56 

Fib er Strength 1 / 8 "  0 . 700 0 .807 
Press l ey " 0 "  0 .2 56 0 . 584 

Re flectance Rd I 0 . 12 6 - 0 . 101 
Yellowness + b 0 . 107  0 .419 
( TEN 1 / 8 x 50 % SL ) I 0 ·818  0 •78 6 

S ignificant  a t  P0 . 01 0 .08 1 0 . 2 60 

\ 

I 

; 

MEDIUM LONG 
7 €J) 14 5 

o .  2 64 0 . 373  
o .  3 50 0 .  3 27 
0 . 279 0 . 1 63 

- 0 . 103 - 0 . 323 
- 0 . 3 20 - o .  512 

o .  721  o . 709 
0 . 3 6 5 0 . 440 

0 . 108 0 . 1 80 
0 . 084 - 0" 212  

o . 7 63 o .  773 

0 •2 80 0 .3 51 
0 .3 69 0 .3 65  
0 .293  0 .223  

- 0 .084 - 0 .32  5 
- 0 .2 8 1  - 0 .49 6 

0 .72 2  0 .• 69 5 
0 .338  0 .Z,:03 

0 .039  0 . 113  
0 . 143 0 . 178  
0 . 773  0 .779 

I 

0 . 100 0 .200 



t 

Tah l e  5 .  

, Main  Regression Equa tions 

To Predict The Yarn Strength ( 27 tex Yarn ) 

( 1009 cottons ) 

· a )  S ingle E n d  Yarn S trength - ( USTE R )  cN / tex  

i I 
' I I I Cons tant \ ( 1HI x 50 % SL ) I Mic . l Fi n eness j 

r ___ _ _ _ _ _ _ _ _ _ _i ______ _ _ _ ____ __ , _________ ! _ _ ___ ___ J 
I I I 

' I I 
I 

6 .4 5 1 
+ o. 028 

8 -28 + 0- 029 - 0 -49 
10 .2 5 + 0. 03 2 - 0 .42 
9 . 3 8 + o .. 0 2 7 - 0 . 0 1  5 

10 .3 5 + o. 028 - 0 . 01 3  

b )  Yarn Ske i n  Strength - cN / tex  

4 . 76  + 0 .022  
6 .03  + 0 . 022  - 0 . 34 
7 . 2 6  + 0 .023  0 . 30 
6 . 68 + 0 .02 1  0 . 01 
7 . 3 2  + 0 .. 022 - 0 . 0 1  

w i th TEN = Stelometer 1 / 8 "  Fi ber 
50 % SL = 50 % Span Len gth mm 
M ic = Microna ire  Index 
Fineness = Average Fineness mte x . 

UR % 
I Var iance \ Error 
1Exo la i ned ! Estimat 

I . % I - - - - - --- 1- - - - - -- - -� - -- - -- -

- 0 . 0:6 

- 0 . 03 

I 
I 
I n . 04 

I - 0 . 02 
I 

Strength 

6+ . 9 
70 - 2 
7 1 . 1 
72 - 5 
72 . 7 

66. 9 
71 .  '3 
71 .  9 
72 .  ) 
72. 7 

0 . 62 
0 . 52 
0 .  57 
0 . 5 5  
0 . 55  

o. 4 '-
o. 43 
o. 4 l  
0. 4 l  
0. 4l 




