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Development of Rustling Sound Generator Using Reciprocating Motion and

Evaluation of Its Fabric Sound
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Abstract : In order to investigate the sensation of the fabric sound simulating the real wear-condition, the
fabric sound simulator using reciprocating friction was developed, Fabric sounds from 5 specimen were
generated by the fabric sound simulator and recorded using high performance microphone, Physical sound
parameters of fabrics including level pressure of total sound (LPT), level range (AL), and frequency
differences (Af) were calculated, For psychological evaluation, seven adjectives for sound (softness, loudness,
sharpness, clearness, roughness, highness, and pleasantness) were used as the semantic differential scale,
Fabric sounds by reciprocating friction of nylon taffeta and polyester leno had the highest value of LPT and
evaluated as loud, sharp, rough, and unpleasant while polyester ultra suede and silk crepe de chine having
the lower LPT and Af were perceived as soft and quite. Comparing with fabric sound by one-way friction,
fabric sound by reciprocation friction was perceived as more sharp, loud, and rough, LPT was also the most
important factor affecting the sensation of the fabric sound by reciprocating friction,

Key words : Fabric sound, reciprocating friction, physical sound properties, sound sensation, direction of

friction
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Specimens Fiber Component | Yarn type Construction | Thickness(mm) | Weight(g/m®) Fabric Name
PS polyester 100% staple twill 0.30 142.8 ultra-suede
PL polyester 100% staple leno 0.48 141.1 leno
SC silk 100% filament plain 0.18 65.1 crepe de chine
NT nylon 100% filament plain 0.20 101.8 taffeta
BF flax 100% staple plain 0.40 159.5 beaten flax
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Figure 1, Diagram of simulator for rustling sound of tabric using reciprocating motion
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Figure 2, Spectra of fabric sound generated by reciprocating
friction
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Table 2. Physical sound parameters of the fabric sounds generated by reciprocating friction

) Reciprocating friction One—way friction’
Specimen

LPT(dB) AL(dB) Af{Hz) LPT(dB) AL(dB) M(Hz)
PS 32.7 20,98 -15,076 37.4 41.13 5,718
PL 50.8 32,57 3,704 51,2 18,56 -560
SC 37.1 36.31 -15,378 49.3 52.37 7 424
NT 54.6 36.73 3917 56,4 18.65 2,896
BF 424 21.97 4,221 46,8 33,61 -19,936

i quoted from reference 8 and 9
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Figure 3, Subjective sensations of the fabric sound generated by reciprocating friction'and one-way friction (R: reciprocation

friction, O: one—way friction quoted from reference 8 and 9)
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Table 3. Relationship between physical sound parameters
and sound sensation of the fabric sound

generated by reciprocating friction

sound regression model adjuzted
sensation R

i = -0,10°LPT + 3.23 0.94
'Y = 0.11TPT + 0.05*AL + 3.09 0.85
oud | YRO.I6LPT - 614 0.91
'Y = 0.11°LPT-0.06*AL - 2.92 0.88
- Y=0,16*AL - 3,39 0.76
SIAD Ty~ 0.05%L + 2,01 0.75
clear — —
ouay | Y = 0.0009%L + 0.61 0.84
OUBN | Ty = 0.09PT - 3.36 0,69
b | Y = O18LPT - 4.47 0.86
& 'Y= 0,05°LPT - 0,05°AL -0.82 0.87
lasart | Y= 0-127LPT + 3.92 0.98
P y= 0.08PT + 0.02°AL + 223 0.91

' quoted from reference 8 and 9{one-way friction)
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