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ABSTRACT

This study was carried out to evaluate
human subjective sensation for fabric
rustling sounds and predict the sensation
with quantified sound color measurements
and mechanical properties of fabrics.
Thirty subjects at Virginia Tech were
asked to evaluate seven sound sensation
descriptors by semantic differential scale
after hearing eight different fabric sounds.
Sound measurements were quantified - by
calculating total sound pressure(LPT),
level range(AL), and frequency difference

(Af). Mechanical properties of fabrics
were measured by KES-FB. Subjective
sensation for fabric sound showed
significant  differences among fabrics
except clearness sensation. Subjective
sensation predicted by sound
measurements showed well fitted

regression equation with AL and LPT.
Sharpness, clearness, and highness were
significantly related with  mechanical
properties of fabrics. All sensation was
found to be predicted with sound
measurements LPT and Af  and
mechanical properties such as LT, 2HGS,
WC, T, and W.
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2. A& A28 A=

AE 8FY 2¥E AFTEEZ AME3EH.
AH8d A& 4L Table 13 vt

Hgel 2E A8 2 298 A2 [ ruric | riow | vem | P

Hog AW Aehed AYATFMAINA A | Nomber | Coment | Type | OO | oy,

A AEgLE LAZRANE ALY 2% , ,

# 4382 Ao e T oo T seme | pusosen | oot

3. Z_] % A alo‘] ﬂ]ﬁ_’ _%_ :‘l_." 24 Sg?‘_ F3 Polyester | Staple | Twill/Ultra-suede Suit

F4 Polyester | Staple Leno/Leno Suit

3-1. Screening Test F5 Sik |Filament| Satin/Satin Blouse
Screening TestT ’931557 ]'9']' :H_o,] 3_73' Fé Polyester | Filament Twill/Surah Sportswear

&E}] &A}ﬁ ;’-’ﬂ‘a‘}ﬁt} 5331557]'"5 -‘?-‘Bj:él F7 Polyester | Filament |  Plain/Taffcta Sportswear

d H=EE ALY NUAE A @ F )

Audiometer& ©]€39 vl§ W& A9 F8 | Flex | Stele | PlainBeawen | Upholster

c$EE T8 Fr Aoz AYHUG
T4 wvolA YA oA (threshold) &
HAE F 20dB o|49 J2& JHAe ¥

frequency at max. amplitude

- frequency at min. amplitude,
(3) Total Sound Pressure(LPT), dB :

BL, .

10 log10 Y

BLn
+ o

BL : Broadband Level

Table 1. Characteristics of Fabrics

Table 2. Adjective Descriptors for
Semantic Differential Scale

e dAddAd  AYARY. AFAHE adjective descriptors
autoscoped AM&3td AP ¢ AE & 3 +3
dez Hsd o4 F7& UK, — —
3-2. 449 A quiet loud
Screening Test& T34 3 I PAE unpleasant pleasant
ez 8% A8 E computerg 529 dull sharp
o] &3t EBF i HEA FHIEE obscure clear
#9299 27, QAT T e —
SUsA FANGY, 4T BRe moo o

ade 43 dd€ 7 ¥ (Table 2) 9
3t SinEE AL PHog FA3}A
M2 gt 2v|e] YEAL ol -30A
+37tR] 9] =AY FH=F A
AgsrYde GFEE o839 &
HYAvio & A2 AAHUH.

4. AE A A3}
FFT analyser(Model 35670A, HP)Z 3}
FE 429 298 v Fo] AU

5 &9 EIH 4d A
g &3 4AL KES-FB[2]E€ °|&

3o AR, FY, AG, &5, EASHAH F

AR FF 1T &P L AU

6. EALRH
2 gy 87 B2 A& AR

$13td ANOVAS Duncan’s multiple range
test® AAEAY. AEAxY 87 FHE
o] 283 HAZRY F4F 24E A58
71 A8 GAH A EHY(Stepwise
Regression)& A A3t

(1) Level Range(AL), dB :
max. amplitude(dB2) - min. amplitude(dB1)
(2) Frequency Difference(Af), Hz :
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Table 3. Parameters for Sound Quantification

LPT AL Af
Fabri (dB) (dB) (Hz)
F1 54.77 20.63 4,688
F2 52.64 20.98 19,808
F3 3741 33.10 5,696
F4 51.20 9.78 -912
F5 49.27 50.35 7,408
F6 59.69 4141 19,172
F7 62.10 13.78 -14,144
F8 46.81 30.44 19,308
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U5 % cleammess® A3 BE FH
oM Z gz guigle ol vEhgdt
(p<01). BAEQ F13} F2& AZXFAH ¢
X B3 BRE 4N g fAE
A4E Jelddg. a8y y7kA Zgd
H A EE(F3, F4, F6, FI)& fAMAH & BHol
A &}, softnessollA F3& & A A&
of ®3 1608 E& & BIYTh
loudnesst F37} -1.879] @& HSFE e
vl g A FHEL 1.13~1879 & A
+& Wtt). pleasentnesso A & E A4 o]
= 7 2L A4E 4o, Ay 3
L M 92 HFE AU o' 4% 9
Zgd2H FEBEL sharpness® clearness
oA Zz "l HAFE YUY,
roughness® highnessolAlE S Eg A4 o)
=7t &4z -050% -13022 H7b M
wto ™, highness 5ol glojM 87} 7}
3 w2 ¥ HFE Y.

4. g4 80 FHH A430e B4

AZAPe 8908 AE A7 Y F
B4 34E d3Fsuz dAH AN
AANG A= Table 6% 2o}, 2E F034
#Ze) gyl HAE 28 29 level range
(AL)$} total sound pressure(LPT)7} ¢]n]
AE 42 HUdez ¥I}EAHP<05). F=
¥ Agg Amyd ALS  softness9t
pleasantnessol+= A& 9L, loudness}
roughness, sharpnessoll& ¥4 43g vl

€ ¢ F YA F 29EH] AHr}

Table 4. Mechanical Properties by KES Measurements

Fabric EM LT wT RT G 2HG 2HG5 wC T w
Number | (%) (gf.cm/em®) | (%) | (gf/emdeg) | (gf/em) | (gf/em) | (gfem/em?® | (mm) | (mg/emd
F1 646 | 063 10.07 60.06 056 0.81 150 0.20 0.46 2324
F2 882 | 058 13.13 56.07 0.94 2.19 3.16 1.82 0.68 4052
F3 38t | 076 9.11 58.29 0.39 073 1.49 0.12 0.30 14.28
F4 1082 | 071 19.11 4543 032 0.45 0.89 0.24 058 22.34
F5 13.07 0.48 15.61 50.65 0.21 0.05 0.22 0.08 0.18 6.51
F6 3.44 0.73 6.25 55.90 0.31 0.51 1.19 0.11 0.25 1291
F7 400 | 065 6.45 6452 087 159 254 0.07 028 16.35
F8 220 | 0.80 434 4350 059 065 293 0.18 0.40 1595
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LPT AL Af
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4. A4 843 F83 40 84

HAZAaxe 8202 AE Agd i F
B4 AL 23 dAAH HARM S
AXNE A3 Table 63 2ok, RE £33
Zzte) glojA AE A7 89 level range
(AL)$} total sound pressure(LPT)7} 2]d]
AE dlE Wdogw ¥FIHUTHP<K.05). =
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Table 4. Mechanical Properties by KES Measurements

Fabric EM LT wWT RT G 2HG 2HGS wC T w
Number [ (%) (gf cm/cm®) (%) (gf/cm.deg) | (gf/cm) | (gf/em) | (gf.em/cm? (mm) | (mg/cm?)
Fl 6.46 0.63 10.07 60.06 0.56 0.81 1.50 0.20 0.46 23.24
F2 8.82 0.58 13.13 56.07 094 2.19 3.16 1.82 0.68 40.52
F3 381 0.76 9.11 58.29 0.39 0.73 1.49 0.12 0.30 14.28
F4 10.82 0.71 19.11 4543 0.32 0.45 0.89 0.24 058 22.34
F5 13.07 0.48 15.61 50.65 0.21 0.05 022 0.08 0.18 651
F6 344 0.73 6.25 55.90 031 0.51 1.19 0.11 025 1291
F7 4.00 0.65 6.45 64.52 0.87 159 254 0.07 0.28 16.35
F8 2.20 0.80 434 43.50 059 0.65 293 0.18 0.40 15.95
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Table 8. Regression Equations for Sound Sensations
with Sound Mechanical-Property Measurement

Sensation Regression Equation p-value r?
sotess | ¥ 00 tmgew | 0004 0z, | 0%
Losdness | ¥ - 78807+ 01474LPT %‘3&1 0588
-0512#WC + 5586*T | g0t
Pleasant- | Y = 3316 - 0.088+LPT 00003, 004
ness + 0922+LT - L716+T | 0.075, 0.004
Sharpnes | Y - -4534 + 0.063+LPT %0&%' 059
s - 0.398+WC + 0.369+T | 0001 '
Y - - 1236 - 0.000008*Af 0.006,

- 0.009+LPT + 1.388LT | 0004, 0.004,

Cleamess - 0056*201G5 + 0.164*WC [ 0,022, 0.014, 1
+ 0.988+T 0.003
Roughnes | Y = - 4.120 + 0.089+LPT 0.002, 0501
s + 1.886+T 0.033 ’
. Y = - 5609 + 0.083+«LPT 0.001,
Highness + 3613+T 0.001 0.949

(W)Z 428 £ dNed, loudnessv AE
289 LPTS FE ¢ZAHA(WC), FA
(TYE 428 4 YUt} pleasantnessol A&
AZ 28 LPTY AE B4 9F A¥E
AL, FAMZ grdde dF ¥de=
JEeldth sharpnesst® HAEAFQ LPTH
AE B4 ¢ZduNWC) 2 FAMA
Jdi d2"d F Yt HeE JdEEoh
cleammess A e AEA8 9 Al LPT, 3
2 EA9 AZALAFALT), dto] H(2HGH),
&N A (W), FAM7E duigde 95
Bolo 2 velytt). roughness®t highness+=
2% AZAae LPTS FAE9 FAT
98 == Aoz vegd.
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