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Theoretical Principles of Slub Yarn Profile, Count

and Twist Distribution

Al il pg saly cleadl D oS 53 a4 0 A

Prof. Dr. R. El Bealy, En. R. Abd Elkhalek ,Dr. A. Amin

Textile Department, Faculty of Engineering, Mansoura University

s Sl adls

@h‘f‘}aﬁd\tdﬂ‘hﬁ;@(LM‘LJpctqlJc_gSjuuuldPhi_anﬂl ‘.'.\A‘a.ﬂg
dd'kgﬂﬁhﬂ‘edﬁJsﬂ‘_quasw|&ﬂh@l&)tﬁ@s LM‘.L}&M

Abstract

The present work proposes the analysis of the basic principles of producing slub
effect yarn as well as presents the slub yarn classification, describes the basic terms of
slub yarp profile, the theoretical model of nymersic evaluation of slub parameters, yarn

count and twist distribution.
1. Introductiph

Shib yarns have penetrated into many
domdins of textile industry. the
mechanical properties of slub yarns
were analyzed based on mathematical
statistics(11) .

Yuzheng(l) build a mathematical
model to deduct the twist distribution
in the slub yarn which considered a
base for the analysis of the mechanical
properties of slub yams. Uster
technologies has developed a
sophisticated software for the uster
tester 5 which permit measurement of
slub yarns(2,3) .Also, uster uses certain
terms to describe a slub yard but the
relationship between the basic terms of
slub yarn parameters, count and fwist
was hot mentioned. In this paper the
numeric evaluation of slub yarns and

its relatjonship with count and twist
distribution is predicted in order to
provide information for the spinner , to
Egyptian textile industry, to create and
develop slub yam

2. Slub yarn classification

Slub yarn is one of the kinds of
fancy yarns. The geometry of the effect
could be very different , Up fo now,
through the available reference sources
it is possible to suggest the criteria
that are significant for the grouping of
assortment of slub yarns (18 ) as
shown ih fig(1)
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3- The Basic principle of
producing effect types :

In addition of cheaper, oldest methods
"fiber mixing" and the modification of
the mechanical drive of the drafting
system; The computer control of the
drafting rollers using servo motors is
another option which also has the
added benefit of producing the slub
effect types (4), see fig (2).

(i) Slub of same count and same
length:

For the production of equal slub length
and thickness, the duration of overfeed
"the dyration for the increase in speed
of the back and middle roller " and also
the amount df overfeed (%age increase
in speed of back and middle roller" is
kept constarit for all slubs.

(ii) Slub of same ¢ount but Irregular
length :

For the production of different slub
length but same thickness the duration
of overfeed is varied depending on
length of slub required, but the amount
of overfeed is kept constant for all the
slubs.

(iif) Slub of Irregular Count and
Irregular length:

For the production of different slub
length and thickness, the duration of
overfeed is varied depending on the
length of slub required and the amount
of overfeed is also varied depending on
the thickness of slub.

(iv) Slub over slub with different
length and thickness:

For the preparation of this type of yam
irl the same duration of overfeed. The
amount of overfeed is varied many
times depending on the different
thickness of slub required.

(v) Multi count yarn:

Each slub in a slub yam can be
extended to make a multicount yam.
i.e multicount yam is a yam in which
the count of yarn changes at intervals
along its length. The count of yarn
changes within a patiérn repeat, the
yarn twist remains unchanged and the
yarn twist multiplier changes due to
the yam sections with different count

(5).

Multi effect is a special kind of effect
produced by synchronized draft and
twist variation with control devices.
Multicounts are produced with a
second servo motor connected to the
front roller (6). Multi count yamn can
alsq have short slubs in each count and
this type of yar known as Multicount
- Multi slub yarn.

Multi Count yarn "are presently in
great demand for denith yam (7),
pattetn repeat consist of 2 to 5 yamn
counits. The lenigth of the yarn sections
in the individual count is between 0.5
to 5 meters.
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(vi) Multi twist yarn :

In Multi twist yarh, the yarn count
remains unchanged, but the yarn twist
changes and the yarn twist multiplier
changes. These different twist levels
create variations in the yamns dye
intake, Thus creating a special fabric
appeatadce. The twist difference
causes a colour change in the fabric.
Yatn sections with different twist
absorb the colour particles differently
which causes the colpur effects.

vii) Combination of Multicount and
Multitwist:

In some cases both methods are
combined. The yam count charges
within a pattern repeat, the yarn twist
changes and the yarn twist multiple
also changes as showing in fig (2) b, c,
d

4-The Basic Terms of the slub
yarn profile:

There are several terms used to
describe a slub yarmn. These terms are
described (8) as following in order to
give a clear picture of yam
constructiori and hpw to measure its
parameters, see fig (3) and fig (4).

Idéal Slubs: For the slub making a
trapezoidal shape was selected as it
covers most of the slub shapes.

Refererice Level: It is a line which is
on the level of the base yarn. It's value
defined as a percent (%) between the
base and the top of the trapezoid and is
set aptomatically by the software

Madss Increase: is defined as the¢ mass
increase from the hase to the top
trapezoid. Percentage increase s
equivalent to the mass increases of the
slubs compared to the overall mass of
the yam.

Slupb of irregular count and irregular
length

Slub over slub with different length and
thickness

= [ S | B

I

Multi count yarn

T L I e S s A

Multi twist yarn

Fig(2) a- Slub effect types
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Fig(5) Géometrical parameteis of slub yarn
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The repetition pattern indicated by
definition of the slub yarn mnechanism
of ZJ-V as foljow:

1) Periodic slub yamn: has
periodicity in its paraineters
setting, which means there are

slub distdnce based on ranking
patameters.

iiy Random proportion slub: is
to choose randomly the
parameters in a particular series

R of data
repetitions of slub length and
setting
T)' pe . & Circle rule periodicity
Slub léngth Slub distance
*periodic slub 5L,,SL,,SL, 5d;,8d;,8d, 8d, SL,, Sd, SL,, Sd, ' Yes
SL,

* Random proportion SL,,SL,,SL, 84d,,8d,,8d; Sdl or Sd, or Sd; No

slub

SL| bl' SLz ar SL3

6. Numeric Evaluation of slub yarns

6.1 Detérmination of basic
parameters:

Possible numeric values of slub
yarn are offered for the analysis of
yarns. Referring to geometrical
parameters of sfub yarh, these are :

i. Number of slubs per unit length

Slub per meter =
Absolute number of slubs

overall total length

or

Ns/m=n/TL SR—, )}

Where . averall total length is the sum
of total slub lengths and total slub
distances i.e

TL=Y SLi+3 5di and

i=1 I=1

n

Y SLi=SL, +SL, + yeeceeee SLin
1=l

Sdi =8d, +Sd, + uusere.Sdn
=1

ii. Average slub distance :

Average slub distance =

Total shib distances
Absolute number of slubs

ar

Sdm = 3 sdi /n —

=1
iii. Percentage of slub distances (%)
It is equivalent to total slub distances

comparing with the overall total length
of program,
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% age of slub distances =
Y. Sdi
=1 - 100 ——(4)

zn:Sdi + Y. SLi

=1 ]

where Sduin <sdm <sdpex
$dmin - minimum slub distance [cm]

Sdmax : maximum $lub distance [cm]

iv. Average slub leng’}h

Average slubl length =

Total slub lengths
Absolute number of slubs

SR

w= 2 SLi /n
=1
Percentage of slub léngth’s :

It is equivalent to total slub lengths
comparing with thé the overall total
length of program .

% age of slub length’s =

Total slub lengths

. 100
overall total length

or
Y. SLi
% SL, = I=1 #100-=-—(6)

2 SLi + Z Sdi

[ 1=t

where SLmin < SLin < SLnax

SLin = miniinum slub lengt{(cm)

SLuec = maximum slub length (cm)

minimam slub length is about 20 mm
and it depends on: fiber quality, while
maxX. length depends on yarn choice .

The slub effect lengths are changed
practicaly through a potentiometer and
synchonized with ring spinning
machine speed. Also, they are
established by punching at your liking
the film controlled by the electronic
systeni. In general, it is possible to get
every slub length but not shorter than
the fiber length. On qpen — end
spinning machines, the minimum slub
length équal to the circumference of
the rotor fitted on the machine .

vi. The slub effect size “or slub
thickness”

The slub size is obtained by adjusting
the charge acceleration through a
pneumatic tégulator, provided with
graduyated 5cale, placed on the actuator
group. Slub thickness varies between
0.1 to 5 (steps = 0.01})

}ub ﬂﬁckness is the ratio of the
maximurn diameter (of slub) and the
minimum digmeter of base yam, see
fig (5)b
Maxi Diameter or
Min Diameter

Slub Thickness =

ST=D,/d, ————iD

Mean slub thickness =

“Total slub thickness
Absolute number of shibs

STy =-—iST/n
=1

Where

—))
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STmin : the minimum slub thickness
(mm)

STma : the maximum slub thickness
(mm)

and  STuin < STy < STax

vii. Slub per minute or “insertion per
min” ;

The optimal speeds are bgen
determined by the yamn characteristics
and the production of slubed yarn on
the spinning machine is ro more left to
mechanical factor but depends only on
the strength and quality of the
processed fibers .

Insertion per mih =
slub per meter * front roller speed

ns/min = ns/m * vd cmemmen e ()

ns/min < 35 insertion / min for
electromagnetic clutch, and ns = 200
insertion / min for électro-pneumatic
elutch .

6.2 Count of base, slub and final
yain :

Slub yarn is produced from
spinning machine with slub yarn
attachment. As soon the device is put
into action, the draft in the main
drafting zobe of the drafling
arranigement in ring frame is cancelled
by accelerating the back and middle
and bottom roller of the drafting
system so that the under drafted roving
appears as slub in the spun yarn. The
rlominal yarn countf (N,) is determined
by the rovirig count (N;) angd spinning
draft (V).

Several factors influencing the
characteristics and appearance of slub
yamns ark: (Ny) meiric count of finial
yarn (m/g), 'I“he average number af
slubs per meter (ns/m); The ratio of the

maximum to the base diameter (D/d);
The average distance between two
consecutive slubs (sdm), and slub

length (SL) .

Thus, from the slub yam
paratneters: min and max sulb length,
min and max slub distance, min and
max slub thickness and absolute
number of siub (ms), it can be
calculatéd the different slub yam
paraineters as given in section
{6.1), such as :

Ns/m : number of slub per meter
SLm : average slub iength
Sdm : average slub distance and
D/d or ST : slub thickness

Thes¢ parameters are required to
produce slub count, the base count and
the final yarn count as following :

Total number of sfub in 100 meter =
number of slub per meter * 100

TSL = 100 . n8/m

(10)

Total slub lengths in 100 meter
= Total number of slub in 100 meter *
mean slub length

TSL = 100 ps/m . SLm ————-(11)

Total slub distance in 100 meter

= 100 — Total slub lengths in 100 m
=100 - Tns/m . SLm

=100 — 100 ns/m . SLm

=100 (1-ns/m , SLm) ~ ———(12)
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Thus, the metric count of the slub free
yarn is Nf. It is possible to determined
by the following relation :

Final yarn count (Ny)

= Length (m) / W&'th_ (9
=1/Q ( gram)

= Y, +4Q,)
where : Qp: mass of the base yam

(equalto yNb) - (i4)

—T})

AQy = the additional amount of roving
required for slub formation .

In practice, to obtain AQy,, a certain
yarn length (L) not less than 100
meter is measured, and this known
length is used the mass difference
between the slub yarn and g yarn of
equal count and length but without any
thickening,

The value of AQp necessary to obtain
the final count value can be determined

Qn = (mass with slub — mass without
slub) / length considered

Total slub length/100m . slub thickness

base count
or

_TSL/100m.* ST
Nb

by substituting from Eq (]4) and Eq
(15) in Eq (13), we get final count (Nf)

ST

100
TSd/100m __ TSL/100ST or
Nb Nb

_ 100Nb
TSd/100m + TSL/100m.ST

Nf =

-==(16)

where Nb : metric count of the base
yarm

from Eq, (16) we can determine the
metric count of the slub free yarn (g/m)

Nb = [TSd +TSL.S :)u_b ThicknesS ) Nf
100

= (%TSD+%TSLST) Nt—7)

by substituting from eq.(11) and (12)
in Eq (17) we get

Nb = (I + ns/m. %-(%(D/d ~1)){18)

Also slub count “Ns”

_ percent tdal slub !engths %4 TSL

(19
add.amountof roving AQ,
By compiping Eq (15)and (19)
Ng = DS/mM.SL o NDNF 20)

100 (Nb - Nf

né/m.SLm.CR Nf
100(CR —1)

where CR is base count / final count
ratio .

6.3. Twist Distribution in the Slub
Yarn

From the geometry of yarn (9,
10) as shown in fig (6} and fig (7), the
yarns are assumed to be circular in x-
section, no fiber migration, center fiber
will follow stralght path. Density of
backing fibeis in the yarn is constant,
yarn is made of a latge of number of
fibers .

h : length of yam in one turn of twist .
¢, L : length of fiber in on turn of twist
1, R : radids of cylinder containing the

helical path of a particular fiber and
yarh
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T : yamn twist "jturns per unit length
8, o : helix angle 4t radhis r and R i. (Ntex) yarn count in tex =
: ang ti ) i 2
@ : angular rotation about yarn axis 10° TIR* _ 10° (1 dyz /4) Gy —m2i)

g, 2 : length along a fiber apd yarh
Where

154 (cin’/g) : is the specific volume
of the yam
W T oy is the yarn density

ii. Yarn diameter :
From Eq. (21)

dy =3.569 * 10~ (Nt. / . of )™ *—22)

Where ¢ is packing factor which is
affected by twist

yam density _ oy
Fiber density of

anR ¢ =

_ fiber specific volume

yarn specific volume

iii- i‘wist factor and helix angle :

tana=Nd/h=20RT e ~(24)
®=211/h
by corhbining Eq (24) with Eq (22) we
| q=zsec get

tan o= 0.01121 yy* Ntex**. T ----(25)

For two yarns havirig the same
i angle of twist, the sarne material, with

fig( 7) cylindricdi polar coordinates dlffer?n't count or .dlamete}' anq
L combining Eq.(25) with Eq.(24), as

shown in fig(8),hence, T (turns/m)

‘ . oy .. equal to:
In any yamn hag a cylindrical form in '

X-S?Cf:l(_)n, 1tfcan b.e drive yarn count, Twist = @,/ tex
yarmn diameter, twist factor, angle of
twist and its relattonship as follows: @ tex = Tt Neex)"™® = Tz Wie) ™
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hi 61

A

wdi

B2

02

Td2

From this point of view, its cledr
that these are a relative between fwist
factor and twisting angle, the two
quantiti¢s are directly related in yarns
of the same specific volume so that
yarns of different count but of the same
twist factor wlll be geometry similar
differing by a dimension less scale
factor and thus .

tiex =T N T L

fex

=T. Tex?®

by comhining Eq. (25), and Eq.
(26) we get

tan a = 0.01121 1y**a"* —rrees 1))

from the mathematical and
mechanical relations of the stress,
strain and torsion of a subject (11) as
shown in fig (9) the torsion of a subject
is consistent with the following
eguation .

Fig(8)
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length of arc (AB)=y L=ra = -
(28)

where

7 : shear stress angle
L : length of the bar
r : radius of the bar

a: Is the torqué angle

Shearing modulus (G) = S—“-fgfg)— —{(29)
Strain(y)
Shear stress (T) =
Shearing load(Q) (30)
Area of rod x ~ seetion( A)
Shearing modulus (G) =
G= fs —‘Q— —meemam=(31)
y Ay
and combining Eq. (28) and (31}
we get
Ga t
——— e — 3
L r —(32)
Also, the telation between

forque and shear stress as shown in fig
(9) the torque applied to the circle at
center M is equal tot. 2nrdr,r while
the cylinder.

where
I = polar moment of inertia=nd" /32

by combining Eq. (32) with Eq. (33)
we get

a=ML /GI

For a yarn it can be expressed as

Twist (M =/ L= M/GI] -——(35)

Also, it has been proven that the
yarn density “c,” increases with the
twist multiplier, Baralla (12), and o,
affects the shearing modulus “Gy” and
the pplar moment of inertia “1,” of the
yamn .

Assuming the cross-section of
the yam with uniformity distributed
fibers is circular, the yarn density on
certain cross-section is “o,” and the
fiber density “of’. The filling ratio of
the yarn “y” is defined as follows :

=0y / of ————(36)

Also, fram eq (31), for yarn the
shearing modulus will be

Gy= Q/ Ay (7

Where Q is the shearing load on
the ydarn, and Ay areg of yarn cross
section and [J is tlie yarn strain

Assumihg that both the fibers
dnd pores will be deformed but
acthally all shearing is acted only on
the fibers. If Q is relatively small the
shape of the yarn would not change.
Also, the volume ratio of the fibers
would have the samhe Strain thus the
sum of shearing load acted on the
fibers is equal to *“Q” and all fibers
have the same shearing modulus Gf

Gf = Q __« (38)
Ay AQy

from Eq (38} and Eq (37) we get

Gy= O Gf —(39)

Frbm the relation represented the
polar moment of inertia and
considering the fibers are uniformly
distributed in the yarn as shown in fig

®)c.

T. 69
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Iy=

2 . 2 14 I1 4
[pldty Q=0 [piddy=->d'yQ
pe pe 32

NURETES——.TI)

From Eq. (40) and Eq. (21) we

get the relationship between oy and 1,
L= Nt?

Y 2x10°T1 QoS

{41}

From Eq. (41), Eq. (39) and Eq.
(35) we can get the twist distribution in
the yarn .

2
TNE=2.10" = [“B%E] S—,)

For slub yarn, the torque “M” in
any cross section along the yarn axis is
equal and fiber density “of” and
shearing modulus “Gy” are constant so

that

T.N{ = Constant ———(43)
That means, the twist in any cross
section varies inversely as the square
of linear density (yam tex) of yarh ,

To investigate the influence of some
parameters of slub yam on twist
distribution. Testore et. al (13) and
wang et. al (14) indicate that the yarn
dppearance is influenced by the length
and linear density of two parts: base
and slubs .

Also, Yuzheng et. al (1) prove that the
twist is inversely proportional to the
square of linear density, twists should
be equal as long as having the same
linear density, moreover, the increased
linear density leads to the decreased
tWiSltS :

T ~——— T ~——

My s
Fig (10) showed the appearance of a regular
slub yarn in a tycle

On the assumption that, the slub
yarn is periodic and acceding to
conservation of twists, in a cycle, the
twist number would determined by the
spinning machine. For ring spun
machine, the design twist is related to
the configuration of the twist gear .

If we consider that :
Td = am . YNmf

or

——-(44)

=ns,/ vd

where :

nsp : spindle speed (r.p.m)

vd : delivery speed (m/min)

am : metric twist multiplier and
Npf : final yarn count metric system
Td : the design twist (t/m)

Tb : is the twist of the base yamn
(turns / meter)

Sdo : is the sum of all bdsé yarn length
in a cycle or all the sjub distances

Ntb : is the Jinear density of the base
yam

n ;i is the number of slubs with
different linear density

Ntsi (=1 ton) : is the linear density
of the slub

Tsi (i =1 to n) : is the twist of the slub
with linear density (Ntsi)
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Shi (i=1 to n) : is the sum of the length
of slubs with linear density Ntsi in a
cycle.

And suppose that the transition section
is not present, the relationship
mentioned above caii be expressed as
follows .

Tb. Sde + Ts; SI; + Tsj. SL +
vveert T8, SL, = iTj.Lj
=0
Z TiLj= Tdi Lj
=0 =0
Tp.N¢? b-Ts1 Nt’sl—Tsz Nt’s;=..
=Tsn. Nt 2sn=Tn Nt’sn
Ti Nt's;=Constant(C)
Tj= C/NIt’i
From Eq (45) and Eq (46)
Tdi: i

ATi=—E e (4T)

Nsn ~I£~
J-ﬂNtl

i=0,....n

e (1)

chausc Ntb is the smallgst in
Ntj (i = 0 to n), twist of base is always
larger than design twist (Tb > Td) for
the thickest slub in yamn with the
largest linear density Nty, Ts; must be
smaller than design twist (Td), i.e

T,i <Td.

When the slub is not periodic,
along section of the yarn can be
chosen, turning the non periodic slub
yarn into periodic one, and then
relation given by Eq. (47) can be used
to analyze the twist of the chosen
section of the slub yarn .

In order to simplify the analysis,
the regular slub yam only with one
slub in its cycle is supposed for

analysis, then the equation (47) can be
rewritten as following :

b = Td(zgo+SI§£ —4®)
Nt*b(— s + L)
Ntb®  Nis,
or
_Td(1 +R) ea9)
1+ R IX 2
and
Ts,: Td(Sdo +SL,) —(50)
(Sdo SL, )
(R’ N&lz
or
Td (14+R
= (. “_Rl .______(51)
x*+R

Where p = :—(];'lrz}tio of
0

slub length/slub distar.ce

[Nt‘ J ~1; X is the multiplier : or
Nth

thick ratio between stub and yarn base
Equation (49) indicate that :

ii is a key factor to Tb (base yarn
twist),

X affects Tb slightly and Tb increases
significantly with increase of p
.Equation (51) reveals that x is a key
factor to Ts, while R rarely has impact

on Tsy, and the increased X leads to the
significant decrease of Ts; . In

practical production é reflect the
length of the slub, thus the control of
li can avoid Th exceeding the critical
twist while the control of X can adjust

T.71
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T, in case that twists of the slub is
too low to make the yam failure .

Ta simplify the mathematical relations
for determining the amouni of twist for
slub yam taking into consideration the
following :

Firstly we indicate that the slub yarn
linear density is influenced by length,
density of two parts of yam “base and
slubs” as well as slub thickness and
number of slub per meter and defiped
as follaw.

Nb = (% Tsd + % TsL SLm). Nf (17)
and
_ ns/m.SLm. CR. Nf

(20
100 (CR-1) @0)
Where:
SLm; % TSL : mean slub length and
% age total slub lengths.

Sd, % Tsd : siub distance and % age of
total slub distances

STm, CR : gverage shib thickness and
Base count t6 final Count ratio.

Nf : Required final yarn count
Ns: slub count

Secondly, The relation of yarn count
and Twist factor represented by
empjrical formula as follow.

u’tex J:T Ntex

=T C" turns tex ™ - (26)

Thus, The Twist values for slub yarn
can be determined as follow :

Design Twist (Td) = a, (N * -(52)

For Base yarn : by combining equation
(17) in equation (52) we get.

Base Twist "Tb" = oy (Nb)**

o2

=Td (% Tsd + % Tst STm) ** — (53)

For slubs : By combining equation (20)
in Equation (52) we get:

Stub Twist Ts = a, (Ns) **

Ns 0.5
=Td >
()

03
. d[ns/m.SLm.CR]u st

100(CR — 1)
7- Graphical evaluatipns of slub
yarns:

Based on the numerit data of the slub
yarn, a goftware has been developed in
the present work to :

- Permits the accurate calculation of
slub yam parameters,

- Giving detailed analysis of the slub
in order to pravide information for
the spinner to create and develop
slub yam effect, and-

~ Offers a wide range of graphical
possibilities to evaluate the yam
like
(i) The pattern shub yarn

parameters “size of slubs, their

distance arid the mass
incréase”,

(i1) The frequency distribution
analysis.

(1i1) The sequence of the slubs
diagram.

(iv) Original mass diagram
“Orlgina].l, with slub zoomed
and without sjub*

(v) Histogram for slub length, slub
distance and for mass increase,

(vi) The spectrograms “for slub
only, slubs removed and
spectrogram mass”.

(vii) Yarn appearance.
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We have design the graphical user
interface (GUI) to design a fancy yam
thodel depending on number of steps
in each step we can control in three
effected variables. These variables dre
yam base (pausa), Slup Length (SL)
ahd Slub Thickness (ST).

And we have opened up the possibility
for the user to contfol three variables
and detertnine whether these variables
variable or fixed as shown in fig.(11)a:

Fig.(1 1)a

In the following fig(11)b, a user can
specify thé minimum and maximum
valiies for the variables and thus have
defined the form of the model of fancy
yarm,

Fig{11)b

According to the user's chojce of the
vdlues of variables the program are
determining the yamn formjing and can
imagine the final forh of yam and
determine its owh features and
gnalysis:

Fig.(11)c illustrates the frequency
distribution of Slub distance, Slub
length and Thickness for designed
fancy ydn model.
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Mass diagram: il &

As shown from the Fig,(11)d, the mass
diagram is the basis for all
calculations. In this diagram, the
measurement of the yam can be
followed over the x-axis. The y-axis
gives th¢ mass increase of the yarn.
The slubs can be analyzed in detail:
When zooming ip, the trapezoids of the
ideal slubs get visible. In order to
andlyze the base yarn without the
slubs, it is possible to remove the slubs
from the diagram
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Fig.(11)d
Sequence diagram:

The puj'pose of the sequence diagram
Flg (1De is to make patterns in the
scquence of the slub easily yisible.
This diagram shows the exact sequence
of the slubs separated in slub distance
and slub length. The x-axis shows the
muriber of the slubs, whereas the y axis
shows the lengths of the slub (orange)
and the distances (blue) bétween the
slubs.

ﬁl'fffffjfj """""""""""""""""""""""""""""
| nn Jn '1 m‘c uu
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Fig.(11)e

Histogram:

The spectrogram Fig.(11)f is an ideal
tool to check various aspetts of a slub
yarn. With the possibility to separate
the base yarn from the slubs, the base
yarh can be evaluated separately.
Deliberate disturbances on the
spinning machine or unexpected faults
can be detected separately from the
slubs.

R EESEE

Fig(11)f
8-Experimental work
To verily the theoretical assumption

_(sec.6), the experiment was

constructed for production slub yam
Ne 20 at six levels of design effect and
five lgvels of twist multiplier as shown
in Table (1). In this concern the present
work was planned according to the

standard technique (1)
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Table (1)
Slub parameters
. Twist Multiplier
Program  Slub distance  Siyb length Slub (o
), |
CodeNo,  "pause'(em) (cm) Thickness :
t i
min @ mpx min max min max 34 36 38 4 4.2
1 25 260 3 5 2 5 x x x x x
I 48 104 4 6 2.5 5 x x x x x
I 11 133 3 7 2,1 3 X x x x x
v 15 97 3 4 22 38 x x x x x
v 6 67 3 7 2 2.5 x x x X X
VI 10 30 8 12 2 2 x x x x x
Ne= 20, Roving count{Ne)=1
Table {1.1) Numeric Evalution of slub yarn
Percentage of -
Program ‘ Slub Slub Slub
Progrim total . T“I::Ib" of Dist. length | Thickness
code No. length Slub dist | Stublergth | slubsimeter | 0y (mean) (mean)
Sd% SL% ts per meter | |
TL{m) cm cm STm
I 1_68.2 97.66 2.34 0.589 165.92 3.969 3'8.4
1 799 93.72 6.28 1.240 75.68 5.0 3.76
m 72} 4 93.51 6.49 1.348 694 4,76 2.57
Iv 58.7 94.58 542 1.686 56.0 3.20 2.50
v 34.2 86.53 13.47 2.898 299 4.59 2,10
VI - 294 67.28 327N 3.367 20.1 9.62 2.0
Table (1.2) caleplated * Twist and count” of " slub and yarn base” at different level
of slub yarn paraméters, (N¢ 20)
g .. 5 §v C!l:;";"“ Cnieutated (T/m)
-] -g 8 v Z . . .
s g qz & Actual PP slub base yarn twist Slub twist
E’i B ] drapy  CUDt  eount : '
£ 2 & (Nb) (No) 34 35 38 4 42 34 36 38 4 42
1 2133 213 750 6182 6546 6409 7213 7637 3666 3882 4097 4313 4528
I 2347 2247 840 6484 6866 7247 7629 801 3BT9 4108 4336 4264 4792
il 2204 2204 1385 6284 6654 7024 73932 713 4983 5217 5569 5H63 6156
IV 20 1 2163 2163 1440 6225 659 6957 7323 7689 5079 5378 567.7 5976 6215
v 2296 229 2064 6144 6791 7169 7546 TU23 6081 6439 6798 7155 7513
vi 2654 2254 2628 6896 7302 7708 Bl13 8519 6862 7266 7669 8073 8479
Nominat Twist 598.6 6338 6691 7043 7395
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9-Results and Discussipn :

The theoretical analysis of sinb yarns
are based on the assumption given in
section {6).

For slub yarn Ne 20, the selected
prpgrains shown in Table (1), used for
determining numeric evaluation, table
(1.1), calculation of count; twist of
siub yamn is shown in table (1.2).

The obtained data plotted graphically
in fig (12) to fig (16) and several
relationship can be predicted as follow

9.1 Influence of overall length of
effect program :

For any count of slub yarn” ex. Ne 20”
produced an modified ring spinning
machine with constant number of slubs
through different programs, it can be
concluded that :

The increase in the total length of
program due to varying the basic terins
of slubs “Length, distance and
thickness” within the rangé between
min. and max. value for each
considering the technological
lithitdtions affect significantly on thé
effect types.

¢ Virying qverall total length of the
program “from 294 to 168.2m”
resulted in an increase of slub
distance and slub thickness while
slub length dccreases, as shown in
fig (12.I), Fig (12 2) and fig (12.3).

» The same trend has been observed
for mean slub distance, it varies
from 20 to 165 m, and mean slu
thickness varies bctween 2 to 3.8
while mean slub length varies from
9.62 to 3.469 cn, as shown ih fig
(13.1).

« Also, the total % age of slub lengths
decreases from 32.7% to 2,34% see
fig (13.2) and % age of total slub
distances increases from 67% to
98% as shown in fig (13.2)

Finally, These changes causes a
decreases in slub per meter from 3.37
to 0.589 as shown in fig {13.3).

9,2 Influence of slubs per meter

Theoretically, as shown in fig
(14.1), Fig (14.2) and fig (14.3), slub
per meter affect significantly on count
of slub and based and consequently
affect on amount of twist inserted
through the two patts of yam “slub an
base”.

(1) It is clear that, a lower rate of slubs
per meter causes slubs more coarse
than nominal yam count up to 3
slub / meter, This slub become finer
than nomtinal yarn count as slubs
per meter excéed 3 slubs / meter.
The general trends shows a
reduction in slub size as slubs per
meter increases. Also, The count of
base yarn become fiher than
nominal count of final yamn.

Also, yarn width ratio influenced by
slubs per meter. Width ratio of
base/slub decreases from 2.84 to 1,
and width ratio of base/ final yam
increases from 1 to 1.33 as slubs
per meter incréases from 0.58 to
3.37.

(i) the amount of twist of slub yam
is affected by varying slubs per
meter, This attnbpted tb the
varidtiots in yam sme

The base yarn twist is greater
than the design twist thus ratio of base
twist/désign twist varies between
1p3% dnd 115% overall Vvariations in
shib pEr meter.

Alsp, slubs show less twist
than nomdinal yarn. It is about 61% at
lpw rate of slubs per meter, while at
about 3 slubs per meter slub twist is
equal to design twist. On the other
hand, at high rate of siubs per meter >
3, slub twist/ design twist reaches
about 115%.
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1 — e b colunt i 9.3 Influence of average slub
| i distance, slub length and slub
30 4 === base tount i thickllless.
25 The slub parameters “Length,
. 1 g distance and  thickness”  affect
| 20 }-— —— e e significantly on twist (T/m) of slub,
2 ! base and the final yarn at different
2 1 | twist multiplier. Figures (15.1) and
g8 | [ (15.2), indicate the linear relationship
E. 10 ; between twist multiplier{ ae) and the
] ; calculated twist per metet for base yarn
: | and slyb.

A

i
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Also, The base yarn twist is higher
than design twist, while slub twist is
fower than design twist.

i. As the average value of slub
distance  increases causes a
peduction on the alnount of twist
for base and slub. At two level of
twist, the same trend has been
observed, while the reduction of
slub twist |s markedly than those
for base twist, see fig (16.1), with
the increase of slub distance.

fi. The average valiue of slub length
affect on base twist and slub twist
as shown in fig (16.2) and fig
(16.2)b. The calculated twist
incteases as ayerage slub length
increases. High correlation R2 =
0.91 assopiated with base yam,
whils lower cdprelation (0.44 = R2)
obtainéd for slub twist.

iii. Also, slub length/ base length ratio
affect on amount of twist for slub and
base yarn, as shown in fig (16.3). At
low ratio up to 0.2, the rate of changes
in base twist is lower than those for
slub twist and the differerices is highly
significant while slub/ base length
ratio from 0.2 t¢ 0.5, the differences is
very small and the twist values for
base and slub are close.

iv.  Slub thickness, as shown in fig (16.4)
affect significantly an slub twist. At
low and high twist multiplier, twist per
meter for slub decteases as slub
thickness increases, while twists for
base yarn slightly decredses and
remain copstant .

v.  Ratio of slub/ base count on twist, is
shown in fig (16.5). The base yamn
twist is equal to slub twist at yim
width ratio equal one. In addition the
base twist is higher than slub twist as
width ratio increases. The difference is
highly significant at high ratio of yarn
width. Alsa the slub twist decreases
gradually as width ratio increases,
while the base twist decreases then
remain constant .

10. Conclusions :

In the present work, the following
conclusions may be drawn :

10.1 Design of mathematical model
for slub yarn parameters:

Few literature's published about
mathematical model to deluce the
relations between slub parameters and
slub yarn properties (1,17). In the
present work we seek to design a
models or rebuild or modified a
mathematical expressions to describe :

e Relation betweed overall total
length and slubs per meter.

o Relation between slubs per meter
and tount of slyb, base and final
yarn #s well as twist distribution.

 Relation between slub length, base
and slub thickness and count of
slub, base and final yarn comparing
with nominal yarn . Also, twist
distribution in sections of slub yarn
comparing with the design twist.

The formulae we built up,
utilized to verify the results and give
Information about slub pattern help the
spinner for making a quality yarn-and
know principles of slub making device
and its features.

10,2 Fundamental parameters that
characterizé slub yarn:

(i) For any count of slub yarn prociuced
on modified ring spinning machine
with constant number of slubs through
different programs it can be concluded
that ;

o The increase i the total length of
pragram due to varying the basic
terms of slubs “length, inter slub
distance, thickness” within the
range of min. and max. value for
each considering the technological
limitations affect significantly on
the effect types .
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e Virying overall total length of
program causes an increase of inter
slub distance and slub thickness
while $lub length decreases. Also
mean sluyb distance, mean slub
thickness increases and mean slub
lengths. In addition, percentage of

slub distance increases and
percentage of slub  lengths
decreases. Finally, slubs per meter
decreases as total length increase.

ii- Slubs per meter affect significantly
on count of slub, base, final yarn and
twist inserted through the two part
“slub and base” as well as the final
yarn .

e A higher tate of slibs per meter
shows a reduction in slub size ard
the count of base yam become
finer than the count of final yarn.

e The base yarn twist/ the design
twist > 100 overall rate of slubs per
meter. While slubs show lower
twist than design twist at lower
slubs per meter and equal values at
higher rate of slubs per meter.

(1ii)Siub yarn parameters "slub length,
inter slub distance and slub thickness"
affect significantly on the calculated
values of twist diStribution of slub yarn

¢ As mean slub length increases
causes a reduction on the amount
of twist for base and slub .

e The average slub length affect on
base and slub fwist high correlationt
is evident with base yarn, while
low correlation is obtained with
slub twist.

¢ Slub length/base length ratio affect
on the amount of twist for base
yari and slub. At lower lengths
ratio the rate of increase in base
twist is lower than those for slub
twist and the differences is highly
significant.

While at higher ratio of slub length/
base length the difference is very small
and the twist values are close.

e Slub thickness affect significantly
on slub twist, it decreases as slub

thickness increases. While, the
twist for base yamn slightly
decreases and almost remain
cohstant .
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