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, THE EFFECT OF TWIST MULTIPLER EXPONENT
ON YARN TENACITY CHARACTERISTIC AND YARN DIAMETER CALCULATION

BY
S.___Ibrahim®

ABSTRACTs

Exact description of yarn etructure using mathematicael
formulation leads to complete identification of yarn proper-
ties and hence projection of fabric properties.

The present work is an mttempt trisl to study the yarn geome-
try to find a suitable exponent of twist factor. The logic
of enalysis is based on the well - known helicel model of

yarn introducing the variabllity of raw material and product-
ion technology.

Different cotton yarns were used to Justify the results
of the theoretical analysis. The effect of the suggested and
other known exponents on the behaviour of the strength - twist
multiplier curves were compared. Also the values of the con-
stant (K) used in determination of yarn diameter ias discussed
according to the suggested exponent.

1~ INTRODUCTION:

The basic assumptions of the coaxial helical model of
yarn may be summerized as follows:

1) The yarn have cylinderical cross “{on.,

2) The yarn is built up of huge nv "“res in the
form of concentrated cyliner bt ~adiag.

3) The position of each fibre ir "t
lar helical path around the
the distance from yarn axi ' Cpf
tant.

4) The helex angle increase %§‘é?
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fibre increasea in the direction ocutside of yarn axis.
The twist per unit length is considered constant for
8ll layera of the yarn.

5) The density of the fibres in the yarm is considered
cons tant .,

Asguming thet two different #

yarns having the same inclination
of the perforated fibres b
Then Bl = 32
. 1
. . tan Bl = tan 32 .
2?% u2ﬁ%
b B H
4 o
T T -
e KA
Using the metric count instead of diemeters, we obtain
N 2 L
. 2 _\h 2
. e (_I_]l-__) = = where N o -y e e—— I EE R l-l)
Nm 1 Zl ’ m M .5.103 (
L = yarn length m

Maas of yarn Kg

&

Linear density of yernm.

The well kmown KOCHLIN twist factor 1s derived from of
equation (1) using N ; = 1 end Z; = X i.e. Kochlin twist
factox'°<% is written as written as:

Xo.5 =2 w702 ceeee(1.2)
or
z =‘3*0.§. i
>./41 / made a correction for Kochlin equation using the
formulas
z = g, nY-b ceera(l.3)

m



T, 63 Mansours Bulletin, Vol.5, No. 1 June 1980

JAHANSEN/1/ added enother correction in staub equation

i - X . NO+2 - ok .u2°6 veeno(led)

CKS : twist factor according to staub

c&e : twist factor eccording to Kochlin in english system
The correction of Jahansen leads to deviatiom from the general
definition

ZHD’( ,Nq .cnco(ltS)

PHRIX used another exponent q = —%—, and equation (1.5) becomes

/27

Z = d—%- - N2/3 cooon(los)

REDENBACHER introduced the mean fibre length in Kochlin for-
mula which take the form;

beo, e

m
1

..o.n(lo?)

where
CZ: ia the constant equavilant to twist fector.

and 1 : is the fibre length.

From the previous studies, it is seen that the only equa-
tion for determining the twist in the yarn eccording to physi-
cal basis is K;chlin equation, other equations are only impri-
cal forms.

2- THEORTICAL ANALYSIS:

vy . v A A

The diameter of yarn could be defined as the diameter of
smallest cylinder, where the mass of the main port of the yarn
is concentrated /3/. Exact definition in the physical sence
does not exist.
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Then Eq.{(2.7) becomea:

1
D = . 2

Nm.mt “ ﬂ--‘B

——

and 2 T, %05

(fe - {m
2.2:694 0.5 ceeee(2.8)

RS

According to the prineciple definition of yarn twisting, tan
B hes to be constant for different counts with the same inte-
neity of twist, i.e.

o4 Z
—Y.2 constant =

f:;: V Nm . my

tan-B =

crenel2.9)

This formulas may be rewritten using the general definition of
twist 2 defined on the exponent q, then,

0.
Xq - Ny 2
= constant
‘ m
t
q=0.5
or CK\q Nm ,
= Gonst&nt oolu.(d.lO)
[ (gn W)

If tan B is constant, then there exists an exponent "q" which
makes C*q to be constant and the left hand side of the Equat-
ion is a function of OKq only as follow /3/.

= m, = nea-1
f(p(q’ N ) - mt Nm - f(mq) .otoa(eoll)

m

Solving equation (2.10) and (2.11) sfmultanuously gives
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!

if(o*q)

and from Equ. (2.9) and Equ. (2.12) we get

= ¢constant ceesa{2a12)

m, . XN £ '
tz m = _Zq ..000(2013)
g

Z

Since the relatlion between m, and twist factors have the shape
of general prabola in the form of A (Oﬁq)B then

£+ ) .
@ op L (oey)B ot m, eees(2.14)
ofa 1 22

where, B is exponent

In Equ. (2.14) the terms in the right side experimentlly dete-~
rmined. The co§rect exponent is found if the correlation

between (_Et_Li_E_ﬂ) and Oﬂq equals unity. Any other values
“ o Z
of q would decrease the correlation.

The following results show the correlstion coefficients
which were found for the exponent (q) of Kachlin, staub and
phrix, respectively:

q = 0-6 r = -00964
q = % r = - 0.9384
qQ = A& r = - 0,9317

tiowever, for this study suggested exponent is

Accordingly, the value of the constant A is 0.042 and for
B = -1,5765, Equation (2.14) will be:

X, B 0.4235
f ( 0.57) -— 0.042 . O( o..co(ZolS)
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Pig.(1): Tenmcity -~ twist multiplier curve according to
Kocehlin, phrix and the suggested exponent.
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Pig.(2): The relationship between yarn diameter and
metric twist multiplier for different yarn

cohts.
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Pig.(3)s The value of the constant K in
relation to twist multiplier.
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Pig.(4): The relationship between the constent K,

twigt multiplier &< _ and yarnm linear density(tex).
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