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ABSTRACT

This study was carried out to
investigate the relationship
betweensound color and physical
propertiessuiting  fabrics.  Rustling
sounds of 23 suiting fabrics by sound
generator developed for this study
were recorded and analysed through
FFT analysis. Three sound color
factor(AL Af, LPT) were obtained.
Physical properties of specimens
were measured by KES-FB. Level
range(L) showed significant
correlation with tensile resilience(RT)
and thickness (7). Frequency
difference(Af) showed significate
correlation with tensile linearity (L'T),
shear properties(G, 2HG, 2HG5),
compressional energy(WC), and
weight(W). Total sound pressure
(LPT) showed significant correlation
with elongation at maximum load
(EM), tensile linearity(LY), and tesile
energy(WT). By stepwise regression
LPT was found to be explained by
EM, MIU, RC, LT significantly.
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Figure 1. Diagram of Sound Generator
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Table 1. Characteristics of Specimens

; Fioer | Yam | Thickness |Weight|  Fabric
Speciment; cormponent | Type | ™SV | i | ) | Name
1 |[wool 1009 [ staple | twill 044 | 1924 | Worsted
2 [|wool 100%] staple | olain 046 | 2324 | Saxonv
wool 75%
1 : Herringbo
3 r;};‘mZ% staple | plain 065 | 2076 | L
5%
4 [l P6 ) siaple | twil 021 | 1495 Serge
5 {lwool 100%] staple | plain 068 | 4052 | Doeskin
6 | wool 1009% staple | twill 053 |220] Flannel
7 wool 100%| staple twill 0.62 2443 | Gabardine
8 [ wool 100%] staple [ plain 028 | 1546 | Tropical
9 wool 100% | staple plain 0.37 2834 | Hairline
acetate
10 | oy |stwle| pain | o |263| R
47%
polyester | filame N
1 o a twill o057 |zm8| /
polyester
12 7% | staple | plain 049 |1%07|
rayon 22%
polyester
B | P4 |stwle| pan | 081 |20| /
48%
=
141 ester | Steple |  twil 048 |2102 Satin
41%
e
15 | polyester |Slame| o, | o4 |mo4| Stiee
41% ot - 4 fabric
rayon 1%
71%te [
. repe
16 || poiyester | Stavle | twil 0% |aeo| g
29%
lyester | filame . Peach
17 [ % 2 twill oz |12 3
polyester . Peach
18 B | staple [ twill 03 |1428| EAd
e
19 |loolyurethan| T8™ | twil | 068 |2730| Satin
e 3%
rayon 59% | filame . Crepe
20 polyester | nt plain 047 14241 ginl
419%
2 || Plyeter | flame ) 0s8 |24 v
2 | PN | siple | plain 048 |uu1| /
polyester - Peach
2 os | stavle | twil 04 |o17| 8

F: Load(Skg)
G: Movable Pipe
H: Microphone

o AFE A =3

(1) AL : max. amplitude(dBp) - min. amplitude(dB,)
Z9EY veid HA FyYolM Han 4
HA & 9] Aol (€41 dB)

(2) Af : frequency at max. amplitude



- frequency at min. amplitude,

A1 % AR eel AR AP

5 a4 29 Aol (vl Hz)
(3) LPT : Level Pressure of Total Sound

(91 dB)
%4.... BL,
LT - 10 log10 10

BL : Broadband Level
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Figure 2. Sound Color Factors
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Figure 3. Sound Spectrum of Selected

Specimens
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Table 2. Three Sound Color Factors

Sp‘;&:"e“ AL (dB) | Af (Hz) | LPT (dB)
1 3154 5036 52.57
2 2063 4688 54.77
3 1620 4416 47.36
4 26.89 5020 55,58
5 20.98 19808 52.64
6 1975 4032 54.10
7 2131 4576 48.24
8 3135 6816 48.13
9 26.32 4992 53.31
10 2382 4960 53.53
1 2967 4672 50.91
12 2451 4448 44.45
13 2161 4624 55,69
14 2758 4496 42.97
15 33.08 4608 60.73
16 2305 4512 51.00
17 2481 6432 49.05
18 3310 5696 37.41
19 26.73 4672 57.09
20 2068 4528 45.95
21 978 912 51.20
2 25.00 4288 46.74
23 19.66 3856 45.86
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Table 3. Physical Properties of Specimens

hysica Tensile Properties P?:;::Z:s Shear Properties Co:rs;j::al Surface Properties| Thickness Weight]
ics
EM |LT| wT |RT| B | 2HB| G |onG|enes 1c| we| re [mmwlyvplso| T | W
Specim\n (gfem (glem/c | (gfem¥c | @Fem, (gfem (i (nm) (mg/em]
No. | © femdy | 66 | Ty | | desree)|Ggtiom) gt/em feny| GO micron)) - (mm )
1 6.95 | 0.64{11.01 {62.33 0.08 0.03 | 054 (081 | 1.50 { 0.37{ 0.20 (53.43 | 0.40(0.006 | 0.94 0.44 19.24
2 6.46 | 0.63/10.07 |60.06 0.09 0.03 | 056 | 054 | 1.31 | 0.34] 0.17 |62.21 | 0.30(0.003 | 0.56 0.46 2324
3 18.60 | 0.73|35.74 |37.61 0.06 0.02 | 032 [037 | 066 | 0.46| 0.23 [65.25 | 0.51{0.007 | 2.11 0.65 21.76
4 8.69 | 0.64(13.77 |63.67 004 [ 001 |053 {035]1.16 | 0.34]| 0.09 |61.46 | 0.25(0.003 | 054 0.27 1495
5 955 | 058/1360 (5165 | M M 094 1219 |3.16 | 0.51(1.82 14681 | 0.54{0.003 | 0.93 0.68 4052
6 10.84 | 0.69/18.43 [49.02 0.09 0.05 |0.71 |1.11 181 035|036 6061 |0.28(0.003 | 064 053 23.20
7 7.72 1 0.69{13.11 [54.39 0.10 0.04 |040 (058 {1.00|0.38{0.22 [60.45 | 0.33(0.003 | 1.37 0.62 24.43
8 6538 | 0.75| 9.92 |67.15 0.06 002 {096 [056 |1.99 |0.35|0.07 [61.76 | 0.27(0.004 | 1.35 0.28 15.46
9 1064 | 067{17.72 [51.97 0.06 0.02 | 049 (067 }{1.23 }0.36}0.13 [58.39 | 0.30(0.004 | 1.15 0.37 20.34
10 9.82 | 0.70)17.13 |44.60 0.11 0.06 035 | 055 |1.08 [0.50]0.13 |45.38 | 0.44(0.013 | 0.99 0.60 23.63
11 554 {065| 897 |51.78 0.07 0.04 | 041 |0.68 | 147 | 0.47(0.21 |4240 | 0.49(0.012 | 262 0.57 23.58
12 8.16 | 0.78|15.73 (47.47 0.04 0.03 | 047 [060 |1.25 051|012 {5360 |0.37[0.012 | 1.85 0.49 19.07
13 942 [ 0.77[17.95 |44.89 0.14 0.08 [0.36 }059 |1.15]053]0.13 [4692 |0.36/0.008 | 0.75 0.64 24.20
14 5.29 | 068 9.09 [50.00 0.06 { 003 1040 063 }1.47 |0.52|0.11 |43.48 | 0.48(0.004 | 0.70 0.48 21.02
15 1597 [ 0.72|12791 (41.99 0.05 0.03 1075 | 119 [2.71 | 051| 0.09 |43.96 |0.32(0.003 | 0.50 0.47 22.04
16 9.18 | 0.71|16.05 [47.61 0.05 0.02 | 0.30 (044 | 0.80 | 0.52]|0.12 [53.28 1 0.39{0.005 | 1.79 0.55 20.20
17 4.18 | 0.76] 7.50 |56.80 0.09 0.05 [0.74 [1.31 |3.11 |[0.40]|0.15 {44.23 | 0.44{0.003 | 0.24 027 12.32
18 381 | 0.76] 7.11 |58.29 0.07 0.05 (039 |0.73 | 1.49 | 0.42] 0.12 |41.80 | 0.57/0.004 | 0.26 0.30 14.28
19 26.33 | 0.60{35.62 |50.33 0.06 0.04 1059 |0.89 [1.92 081|025 |6667 |055(0.006 | 1.39 0.63 2730
20 7.87 | 0.68(13.31 [44.60 0.05 0.02 [ 035 (052 |0.96 | 050|017 {5294 | 0.52{0.008 | 2.56 0.47 14.24
21 10.82 {0.71|19.11 |45.43 0.04 0.01 | 032 045|089 | 055{0.24 (53.85 |0.47/0.010 | 2.15 0.58 22.34
22 4.88 10.70] 843 15266 0.05 0.01 1035 | 048 | 0.96 [ 0.51(0.11 |49.53 | 0.34(0.005 | 1.17 0.48 14.11
23 293 | 0.71] 519 [53.75 0.11 0.09 1078 | 219 | 422 | 0.35(0.17 {42.26 | 0.41/0.003 | 0.31 0.43 2617

M means missing values due to excessive thickness
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Table 4. Correlation Coefficients
between Sound Color Factors
and Physical Properties

AL Af LPT
EM
-0.076
LT -0.133 0443 0534™
wT 0.011 - .
-0.199 -0.144 -0.414
RT . 0.195 0.482°
B 0454 0.171 0117
2B -0.118 0.119 01
-0.014 . 0.127
G 0.240 0.556 -0.021
211G -0.023 0.564" gﬁg‘li
2HG5 0.147 0417 0.067
-0.072 :
LC -0.220 -0.036 0.160
WC ~0.254 0.863™ 0121
RC -0.105 ~0.140 0.283
-0.226 0.195 -0.388
MIU -0307 0274 0083
MMD -0.499" -0.218 ‘g-;gg
SMD -0.309 0.100 -
T 0526™ 0363
w

Ll

* means p{.05 means p{.01
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FAWIS 22t F94Q 2 A
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Bl e AYPo] 2m HEHYE FEs}
Zon, Byze] & HEYS4E A7l A

AL duigdh LPTE Y 854 A%
BEMZ AFNIAWT)He +93
d A FRAAE, 9% HEHOLD Y

= 7Y B3 AduaAs JeEg
. 23y ol AuBAE aux &
YElUA 2 Aoz Ho BMz B
A 4] 2749} AL Af, LPT$} 17
N B AA e #AE 9AE 39
(Stepwise Regression) 41249
93] n&scHTable 5). ALl t)a)A]
= AFAUA(WC)gto] 3]F o] A=l
He A2 YehitiR?=0.252, p<.05).
Afoll A= FA(T)Te] 3AHA A
gees  Aog  YEhRthR?=0.263,
p<.05). AL} Afell thsle] zEo]Ea]H
44 d4ge] agx] ¥4 gL Ao
E BHol KES system©] 2§ B4 <o
ALSH AfE AE 4 Qe B8y HEL
TEserd Ao2 welTh LPTo o3
Me HdgFA AFHAEM)Y EFwe
B 2ASMIU), 4E3EH(RC), 93
AFALT)7 2oz sAe 3
He Ro2 YehdtHR?=0.786, p<.0l).
A7 &8 89 F LPTY g A&
EA 9] Mi¥o] R?=0.78620.2 714 =2
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Table 5. Stepwise Regression Analysis Results

Dependent Predictor Variables 2 . .
Variables (in order entered) R B F R Regression Bquation
AL WwWC 0.502 -41.796 6.743% 0.252 AL = -41.796WC +31.236
Af T 0.513 -6119.590 7.143+ 0.263 Af = -6119590T+7590.966
EM 0.840
- = 0.840EM - 42.404M
LPT MIU 0887 42.404 15.619%+ 0.786 LPT = 0.840E 04MIU
RC -0335 - 0.335RC - 40215LT
LT -40.215

L

* means p¢{.05

means p{.01
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