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Abstract
The ebject of this paper is concerned
with :

i, The evaluation of the suntability of Awast and Hammadani wool in tufted Carpets. after Subjectivelyexam-

ning Various wools widely employed in machine made ciarpets manufacturing |

b, To ascertain the optimum method of spmning to produce the suitable varptor machine - made Carpets
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1 . Introduction

The primary object of this work was to evaluate suilability of Awasi and Hamemadani wools and the optimum

sced usige 1 “veror (yped Ogauge
s. semi-worsied and worsted

methodof pinning 1o produce the suiADIC XSS
For this purpose..Carpel sampies -
of tufting machine. The samples weee |

systems .

The resultant carpets were tesied for perie ing stmndard carpettests.

Initially, the fiber length ' and diass were asceriained after whicha
deeisionwas made to compare these two i3 mhorigin.
wo samples chosen matched!
o maich the Awasi wool and cros

wools werechosen for mateh
dierences were only smail. whes
g i different quality groups. Thes
o of 487 quality.

After subjectively examining various

Trag wools in respect of fibre diameter ane: =
bred wool to match the Hammadani. it

there were minor differences in fibre dimms
reference was made To the UA. standard spes
the Blackface wool was considered 1o bedb's

The erossbred wool was found to be Sé's ol was S¥'s quality . Thesc das
rences were noted at the preliminary stages of 22t this would not invabidatc &
type of comparison.

The whole objectwas initialiy divided mia ¥ sed 1o a particular type ol I

wool.

Phase I involved the Awasi and Blackface wo - the woollen and scmi-wor

systemis.
SOt @ were spun through the seoi-wol

Phase 1l involved the Hammadani and crossbred wools. Soi8

and worsied systems. -

1n each phase fhe two \ypes of Woo\ were \dentieaily processed  Tae yarve P odeced were convered mie
carpets and an evaluation was carried oul. 10 lead 10 aclear comparison between the four Lypes of wos

consideration .

2 Processing

2-1 Phase | woollen and semi- worsted processes .

Initillay. the scoured Awasi and Blacklace wools were examined in respect to fibre length and diameter 268
are given in table No 1-
The A.wasi wool was shown to have a diameter of 33nmand length of 11-88 ¢m, the Blackluce fibre having
asediameter of 33-#6nm and average lengthof 11-7cm. As aresult.the Awasi and the Blackface wools we
within 48s and 46's quality groups respectively .
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For comparisonboth types of wool were iteated similarly and processed through the woollen and semi -worst-
ed systems, the processing routine employed for this work is outlined in Figure 1 and the details are shown in table
Ne 2- The single yarns produeed, of approximately 300 tex., were tested for count, twist, irregularity, strength and
yarn extensibility. The mean results are given in table No 3

These results confirmed that the yarns were similr in termsof count and twist, but that the Blackface yarn
had slightly less irregularity in comparison with Awasi yarns. Thedifference being, in the case of weollen spun
yarn, 8-2 and 92 uY ; in the case of seni-wersted spun yarn 10-06 and 18-18 u%, .

The results for both the woollen and semi-worsted spun yarn were perhaps somewhat higher than might have
been expected from indusinial yarns. When single yarn strength and extensions were compared for Awasi and
Blackface yarns the differemce was in the case of woollen spun yarn 1089 and 955-85 g; the extensibility being 11-51
and 11-35%; in the ease of semi-worsted spum yarn the difference was 1225-6 and 1128 g, the extensibility being
9-59 and 8:75%, respectively. in 2}l eases the yarn spun through the semi-worsted system had greater strength but
less extension. ¢

Fokled yarns were produeed having a eount of approximately R 600 tex/2- These yarns were tested for count,
twist, strength and yarn cxtensibility. These results again are shown in table No 3. The tests for the four yarns show-
edonly marginal difference in count and twist, but again the yarn spun through the semi-worsted system showed
a eonsiderable difference in strengih and extension as was initially identified in the single yarn.

The resultant yarns were converted into tufted carpets. During the production of the carpets an attempt was
made to maintain pile height and density as uniform as possible .
Following this the carpets were subjected to an evaluation, afier confirming that the pile height and density were
comparable. Tests were carried out for the following.

1- Durability of the carpet (4} maasured by wita dynamic loading machine

2 Loss of carpet thickness¥, (5) Mcesured by wira dynamic loading machine .

The results of these tests are summarized and given in table No 4-, from which it can be seen that the carpet
samples produced from semi-worsted spun yarn. showed a better abrasion resistance of 15,000 rubs for the Awasi
samples and 14,500 rubs for Blackface samples, resulting in 500 rubs more than the Blackface type to reach the
100%, wear point. The Awasi sample produced from woollen spun yarn required the same unmber of rubs as that

for the Blackface samples, being 13,000 rubs, toieachthe 100°/, rubs, wear point.

Additionally, the carpet samples produced from Awasi wools indicated a marked difference in terms of loss of
carpet thickness percentage as shown after 1000 impacts on the wira dynamic loading machine(). Difference of
the same order of magnitude was noticed between the sample composed of woollen and semi-worsted yarns, the
difference in the case of carpet made from yarn spun through the woellen system was 23-25%, for Awasi and 26-129
for Blackface wool. In the case of semi-worsted spun yarns, the difference was 19-61%, for Awasi type and 23-78%,
for Blackfacesample.

These results obtained from testing the carpets, the yarns and fibres all confirmed the acceptability of Awasi
wool when used in this type of end product as compared with Blackface wool a fibre regularly used in tufted carpet.

.2 Phase 11 semi-worsted and worsted processes.

This Phase was concerned with the evaluation of the suitability of the Hammadani wool for machine-made
fafted carpets ,For the purpose of comparison crossbred was chosen The fibre length and diameter were ascertain-
=d for both crossbred and Hammedani wools. The average results for these tests are given in tableNo.1 Itwas fou-

=d that the two types of wool were ver; similar in diameter and fibre length but were classified as 56's and 58’s
guality. respectively
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These wools were then subjected to identical processing treatment. Carper yarns of approximately315 &
were produced using the worsted system. Similar yarns, approximately 300tex wereproduced using the semi-wors
ted system_ The processing routine used for this part isoutlined on Figure No.2 and the details are shown in tab
: & The yarns produced were examined in terms of count, twist, regularity extensibility and yarn streng &
ts are summarized and given in table No. 2. The sigle yarns were folded the resultant yarn being of aps¥
v R 600 tex/2and R 630 tex/2'"" for semi-worsted and worsted yarn resbectively. These varnswercexas
rms of varn twist, strength and extensibility. The average results are also indicated in table No3. From &
ed after testing the single and folded yarns, it could be seen that the Hammadaniwool spun throw
worsted and semi-worsted systems showed a greater strength but decrease in extensibility. The result of
st for the worsted spun sigle yarns were 1210.37 g for Hammadani wool and 964.28 gfor the crosst
<amoies. 1n the case of semi -worsted spun yarn. it was 1208 ¢ for Hammadani wool. 899 ¢ for ¢rossbred sas

The single varn extension obtained for worsted spun yarn was 8.27°, for Hammadani wool and 9 83"

ol Trthe case of semi-worsted spunyarns the results obtained were 9.29°, and 13.3°,, respectivels
e varn spun throughthe worsted system had greater strength with less extensibility.

the Hammadani woo| spun through both worsted and semi-worsted systems. showed more irregus
arns, the difference in thé case of worsted yarns being 11.31 u”, and 10.55u® . In thee=

2rns the difference was 9.7 u®, and 9.58 u®,

-r in table No 3. The tests of the four varns indicated only marginal difference in yarn count and twist bt

ided varns produced were tested for. count . twist. strength and extensibility . These results ags

i wools showed a considerable difference in terms of yarn strength. as was initially ideatifed

ns were converted into tufted carpet . During the processing an attempiwas made to ms
the | and density s uniform as possible, This was achieved by emploving Techniques Lo conyvert &
processing the four varns into tufted carpets.

et samples were tested in terms of durability and Loss of catpet thickness percentage ayverd
< are summarized and given in table No 4 from which it can be noticed that the carpet sumplesy
om Hammadani wool. when spun on boththe worstedand semi-worsted svstems. performed betler

ness under the wira dynamic Loading test than‘crossbred wool.

in the case of carpet sample made ol worsted spun yarn being 17.98 and 21.58", am
e of semi-worstedspun yarn bring 25.28%  and 27.317,,. Additionally. the carpet sample

from Hammadani wool indicated better abrasion resistance requiring approximately 1000 more ru
the 100°, wear point. This beisng (rue int the case of both carpet samples' made of worsted and semi-w

yarns

The results obtained from testing of the carpet samples all indicated that carpets made frem yarns 3

rand lost less carpet thickness under wira dynamic. loading macs
arn spun through the semi=worsted system. Difference in the cas
h the worsted and semi-worsted systems being I3

gh the worsted system performed bette
the samples of tufted carpet made fromy
et sample made from Hammadani wool. spun throug
25.28%/ and for Crossbred the difference was 21,59° and 27.31" .

Additionally the carpet samples muade from yarns spun through the worsted system showed betis
resistance requiring 1500 more rubs to reach the 100", wear point.

. Conclusion

A comparison was carried out in respectof the influence of the type. and processing being emple

woollen. semi-worsted and worsted systems.



An evaluation was made to ascertain the difference in carpet durability and loss of carpet thickness percentage
under dynamic loading test in respect to these systems.

It is clear that carpet samples produced from wool spun through the worsted system and compared with semi-
worsted spun yarn indicated a higher abrasion resistance, the difference being of a similar gize to that found betw-
cen the semi-worsted and woollen spun material — in the order of 1500-2000 rubs ( a difference of approximately

12.5%, ).-Again, these worsted- spun carpet yarns gave a reduced loss of thickness percentage. The difference was
6.8%, when compared with carpet produced from yarn spun through the semi-worsted system. These.differences

can be considered to be due to the difference in fibre arrangement in relation to the yarn axis in the three types of
carpets yarns.

B_esides, the results obtained from testing carpet samples, yarns and the fibres properties,, confirm the acce-
ptability of Awasi and Hammadani wools when used in tufted carpets.

FIGURE(1)

']

The Processingroutineemployed for woollen for Awasi and Blackface wools

Woolen Semi worsted
1 — Opening 1 — Opening
2— Carding 2 — Carding
a— Scribbler
b— Intermediate
c¢—  Carder
d—  Tap condenser
3—  Spinning 3— Drawing
4— Roving
5— Spinning
Folding/
Winding e
Tufting
Backing
Tufted Carpet

FIGURE (2)

List of Processing for Worsted and Semi - Worsted for both Hammadanian and Crossbred Wools.

Semi - Worsted Worsted
L. Opening i Carding
2. Carding 2 Gilling
5. Drawing 3. Combing
4, Roving 4. Gilling
s. Spinning ( flyer ) 5. Drawing
6. Folding 6. Roving
T Winding ( Cone ) = 5 Spinning ( flyer )
8. Setting the tufting machine 8. Twister folding
9. Tufting 9, Winding ( Cone )
10. Backing the carpet 10.  Setting the tufting machine
11.  Backing the carpet

Carpet Testing
1. Pile height and density
2. dynamic loading
3. Durability of carpet
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TABLE |

TESTS. AWASI BLACKFACE HAMMADANIAN CROSSBRED
Mean Fibre Length cm 11-88 11-70 9-68 10-497
C:N-% 49-49 42-30 46-08 13-94
SD- 5-88 4-95 4-46 356
Mean Fibre Diameter um 33-00 33-86 25-54 27-24
CV- % 17-99 22-24 20-05 14-89
5D- 592 5-08 521 4-038
Wool Quality 48 's 46 ‘s 58's 56 ‘s
TABLE{3)
TYPE OF WOOL AWASI BLACKFACE HAMMADANIAN CROSSBRED
| et
Process Woellen mi-Worsted Woollen [Semi-Worsted | Worsted Le'-m-Worsted Worsted ionnmﬁ
[Tests 3
'Yarn Count - Tex 315840 [316:35 315275 {31635 316.35 2070 34 316.35 295.35
C / 4.020 1.23 3.850 1.28 0.53 0.79 0.48 0.78
Evenress U 9 9.200 10.18 8.800 10.06 11.31 9.7 10.55 9.48-
single Yarn .
1. Extension %, 1008.906 1228.60 955.850 [1128.00 827 ‘B.29 9.83 13.31
2. Strengh g 11.480 9.59 11.340 875 121037  [1208.20 264.28 63
3. Twist( single)
T.P.M. 131.500 [129.20 131.00 129.50 127.95 131.10 126.18 128.23
(tp.i.) (3.34) it 3.30) (3.29) {3.33) (3.25) i 3.33) (3.205) |J13.257)
1. Exrension % 2.805 4.088 2.102 3.228 8.79 14.56 10.89 14.75
2. Strength g 12.430 11.090 11,120 9.950 4.172 3.066 3.7 2.895
3. Twist (folded
TP.M. 70.000 72.400 71.300 73.200 79.10 69.53 80.04 61.02
(t.a.i) (1.780) (1.840) (1.810) (1.860) (1.933) (1.766) | (2.033) (1.55)
TABLE 4
TYPE OF WOOL AWASI BLACKFACE HAMMADANIAN CRQSSBRED
Process Woollen | Semi-Weorsted Woollen | Semi-Worsted Worsted | Semi-Worsted | Worsted | Semi-W
Tesls
1. Pile Density 1212.30 | 1233.32 1207.03 | 1213.30 1212.30 | 1219.23 1205.45 | 1233.32
(g/m?2)
2. Pile Height 0.501 0.522 0.504 0.515 0.63 0.63 0.63 0.64
{ inch )
3 Durability 13000 15000 13000 14500 15000 13500 14000 12500
{ NO. of Rubs )
4. Lossol 33.25 19.61 L 26.12 23.78 17.98 25.28 21.59 27.31
- Thickness %,




TABLE (2)

The Processing Routine for Awasi and Blackface

R st GILL 2nd GILLROVING SPINNING
Input weight 130 40.17
(dram /40 yards)

Kiftex B.712 1.94
Doubling 14 |
Drefting 5.6 6.4
Output weight 450 6.3
{drara /40 yacds)

Kiltex 21.78 0.3038
Calculated Count 304 tex

e
BLACKFACE
R - Ist GILL 2ad GILLROVING SPINNING

Input weight 203.8 40.46
{dram /40 yards)

Kifltex 9.86 1.96
Doubiing it i
Drafting 5.6 6.4
Output weight 400.32 6.32

{ aram/ 40 yards) -

Kiltex 19.38 0.306

306 tex

Caiculated Count




Table 5
Worsted Processing

IAaddbecanai sadezaiiiionis

Crossbred Ist Gil 2 nd Gill Roving Spinning
Input (drams | (465-06) 450-64 (262) (40)
40 yards)
Kiltex 22-52 21-88 12-09 1:94
Doubling ; 5 3 1 1
Draft 51 516 6-55 6:45
Output (drams | | (450:64) (262-00) (40) (6:2)
40 yards )
Kiltex T 283 12:69 1-94 0:30027
Calculated Count . 316:35 tex
Hammadanian Ist Gill 2 nd Gill Roving Spinning '
Input ( drams / 40 (465-00) (450:58) (261-96) (40)
yards )
Kiltex 21-52 21-83 12:69 1:94
Doubling 5 3 | 1
Draft 5-16 6:17 6:55 6:45
Output ( drams / (450-58) { 25196 ) (40) (162

40 yards) '
Kiltex 21-83 12-89 1:94 0:30027
Calculated Count 316:35 tex..

Table 6

Semi - Worsted Processing

Hammadani 1st Gill 2 nd Gill Roving |  Spinning
Input ( drams /40 (218:00) | (811:43) (181:06) { 80:18 )
yards )

Kiltex 10-46 14-94 8-89 1-45
Doubling 8-00 8-00 1-00 100

Draft 5-6 516 6-:00 5-00
Output ( drams /40 (311-43) ( 181-:06) ( 30-18) ( 6:04)
yards )

Kiltex 14-94 869 1-15 (1-:28959
Calculated Count 292-34 tex




e e

Crossbred Ist Gill 2nd Gill Roving Spinning
Input ( drams /40 ( 215-48 ( 344-00 ) ( 200-:00) (33:60)
yards )

FKiltex 10-45 16-77 9-75 1-63

hDoubling 9-00 8-00 1-00 1-00

Draft 5-60 5-16 6-00 5-40

Output ( drams /40 | ( 344-00) ( 200-00) (33-30) {5:16)

yards )

Kiltex 16:77 9-76 1-68 0:29817

Calculated Count 295-26 lexﬂm -
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