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The Effect of Structural Characteristics of Selected Wool
Fabrics on Mechanical and Thermal Properties
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<Abstract>

This study was performed to determine the effect of structural
characteristics of selected wool fabrics on mechanical and thermal
properties. 52 wool fabrics, including 18 plain woven fabrics and
34 twill and satin woven fabrics were used as samples woven
with various weft density for the study. Several physical
characteristics such as mechanical properties, Kkeeping warmth
ratio of wool fabrics were measured. Data analyses including 1)
analysis of tactile and thermal comfort sensation were performed.
the following were obtained from the results: The main factors
affecting keeping warmth ratio were thickness and bulk density.
The keeping warmth ratio of samples increased with increasing
thickness and decreasing bulk density of samples. In addition,
coefficient of friction of the samples increased with keeping
warmth ratio of samples. The above results show that wearing
sensation and comfort properties of fabrics are changed depending
on the end-use. and thus, above results can be wused to
manufacture of fabrics for specific end-use with high comfort
properties.
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2.1.1.1 S9AH(Weft)
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Table 1. Weft specification used for the study.
Yam | vy, Fi Fi .
&:% ﬁ%) 3?%2 L&% e
130 | 2570 2200 | 325 | 150 | 10
140 |z 780 | 1960 | 275 | 130 | 55
2/60 |20 2050 | 3 | 180 | 10
280 |2 80 1860 | 275 | 100 9
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Table 2. Warp vamn specification used for the study.

Yarn count | Yarn Fiber | Fiber :
(Metric Twist | average | Length STr(enﬁgﬂq Elo?‘g/ailon
Count) (meter) |Diameter| (inch) g ©

. z 770/

Plain |2/72 < 830 190 u | 275 150 10

Twill z 770

02 2/72 s 830 190 n| 2.7 150 10

Satin z 820/

(BH20) 2/80 s 820 186 u | 275 100 9
2.1.2 A% (Weaving)
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Table 3. Specification of the sample.
(weft density : picks/inch)

. Twill Satin
Plain (2/2 right 6H warp
handed) faced 2count)
weft welt weft
No s T | W |No s T| W |No s T| W
1| 49 | 055(16.29| 19| 67 | 0642160 37 | 71 | 0642495
130 2| 50 |054|1531| 20] 68 |0602127| 38| 72 | 0652561
3| 52 |053|1617| 21| 72 |060/1970| 39| 74 | 0632565
4| 54 | 052(1611| 22| 76 |0622172| 40| 76 | 0.6625.84
5| 60 |038[14.35
23 80 | 0671995 41| 74 | 064229
6| 61 |039(1489
24 82 | 0642057 42| 76 |06222.09
1/40 7| 63 |040[1459
29 84 | 0632288 43| 84 | 0582340
8| 65 |040(1486
26 86 | 0631964 44| 86 | 0622307
9| 67 |039]|14.82
21 67 | 0792175
10| 49 | 0.50|15.56 45| 71 | 0622458
284 68 | 0.792243
11} 50 | 0.50|15.40 46| 72 | 06325.14]
2/60 29 72 (0702211
12| 52 | 050|16.14 47| 74 10612491
3¢ 74 | 0792282
13| 54 | 050|16.24 43| 76 | 0.6322.29
31 76 | 0772184
14| 60 | 043]1512| 34 80 |06019.36
49| 75 | 0612311
15| 61 | 040|1545| 33 82 | 0582051
50| 79 |06023.31
2/80 16| 63 | 041]1545| 34 83 | 0572044
51| 95 | 0602464
17| 65 | 0.39|1587| 39 84 | 0552044
52| 87 |05923.76)
18| 67 | 0.39]1594| 34 86 |0571972
Total 18 18 16

% T : Thickness(mm), W : Weight(mg/cm®~)
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Table 4. Finishing condition of 52 wool fabrics.

Step Ttem Process conditions
1 Crabbing 20m/min, Temperature 60°C
2 Linking 20m/min, Stitch length 1.25cm
3 Scouring Scouring” 15min/100yds,
(CTwill:25min, Satin:10min)
Wash™ 10min/100yds
4 (CTwill:10min, Satin:30min)
5 Dehydration 3min/100yds
Milling” 20min/250yds CPlain: omission)
Scouring Scouring 10min/100yds
6 Wash 30min/100yds
7 Dehydration 3min/100yds
8 Crabbing 20m/min, Temperature 60°C
9 Add-on Softner 1.5%
10 Drying Overfeed 5%, reed width 62”7
11 Shearing face 2 times, back ltimes
12 Add-on BTN 2%
Conti~decatizing | 15m/min
13 | Full-decatizing | Steam 6min
Cooling 6min
Modification
Completion

* Scouring Condition

-Agent:Anionic Surface Active Agents 3.5%
-Temperature:Normal Temperature
- Machine : Rope Type

* Milling Condition
-Soap Milling,

-Temperature : 37°C , - Time : 30min
- Machine : Rotary Milling Type,
- Pressure @ 3bar
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Table 5. Weaving Scheme

bruch weft dWEEEt ot welt | weft bt welt | welt
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Table 6. Keeping warnth ratio of wool fabrics(%6).

tructure
Ya Plain Twill Satin Mean
count
(1) 158 (19) 12.3 (37) 89
) 157 (20) 10.2 (38) 89
30 13155 |@ni1s2 | @9 75 e
(4) 149 22) 10.0 40) 9.1
5 89 (23) 15.2 @n 92
6 87 (24) 14.4 42 95
1/40 @ 91 (25) 10.2 @3 7.1 10.4
® 90 (26) 14.6 44) 87
9 89
(10) 153 7)) 157 @5 9.0
(1) 152 28) 158 46) 9.3
2/60 (12) 14.2 (29) 15.3 @7 75 130
(13) 140 (30) 15.5 48) 9.1
31) 162
(14) 95 (32) 135 49) 87
(15) 83 (33) 10.0 (50) 8.6
2/80 (16) 89 (34) 9.2 (51) 7.2 8.9
(7 75 (35) 95 (52) 7.1
(18) 7.8 (36) 9.8
Mean 11.9 12.8 8.5
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Fig.1. Relationship between keeping warmth
ratio and bulk density for wool fabrics.
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Fig.5. Relationship between keeping warmth
ratio and cover factor for wool fabrics.
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Fig.B. Relationship between keeping warmth ratio
and cover factor for plain woven fabrics.
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Fig.7. Relationship between keeping warmth ratio
and cover factor for twill woven fabrics.
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Fig.9. Relationship between keeping warmth
ratio and thickness for wool fabrics.
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Fig.10. Relationship between keeping warmth ratio
and thickness for plain woven fabrics.
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