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Sound Characteristics and Mechanical Properties of Taekwondo Uniform Fabrics

Eunjung Jin and Gilsoo Cho'
Dept. of Clothing and Textiles, Yonsei University; Seoul, Korea

Abstract : This study examined the sound characteristics of Taekwondo uniform fabrics to investigate the relationship
between the sound parameters and the mechanical properties of the fabric as well as to provide the conditions to max-
imize the frictional sound of the uniform. Frictional sounds of 6 fabrics for Taekwondo uniforms were generated by the
Simulator for Frictional Sound of Fabrics. The frictional speeds were controlled at low(0.62 m/s), at mid(1.21 m/s) and at
high(2.25 m/s) speed, respectively. The frictional sounds were recorded using a Data Recorder and Sound Quality System
subsequently, the physical sound properties such as SPL(Sound Pressure Level) and Zwicker’s psychoacoustic param-
eters were calculated. Mechanical properties of specimens were measured by KES-FB. The SPL, Loudness(Z) values
increased while Sharpness(Z) value decreased. In the physical sound parameter, specimen E had the highest SPL value
at low speed and specimen B at high speed. In case of Zwicker’s psychoacoustic parameters, the commercially available
Taekwondo uniform fabrics(E, F) showed higher values of Loudness(Z), Sharpness(Z), and Roughness(Z), that indicates
they can produce louder, shaper and rougher sounds than other fabrics for Taekwondo uniforms. The decisive factors that
affected frictional sounds for Taekwondo uniforms were W(weight) as well as EM(elongation at maximum load) at low

speed and WC(compressional energy) at high speed.
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Table 1. Characteristic of specimens

. . Yarn type Density Weight Thickness .
Specimen Fiber content — 5 Construction
Warp Filling (warpxweft) (mg/em”) (mm)
)
a) ~b) o DTY* ,
A PUCTTIR% et aplied P/IC 20’ 102x61 272 0.82 Dobby
DTY DTY
10,
B P 100% 150d/144f, 2plied  150d/144f, 2plied 10771 2407 088 Dobby
DTY DTY
P 100° 137%66 27.56 0.89 Bask
¢ & 150d/144f, 2plied  150d/144f, 2plied x asket
DTY DTY
D P 100° 132 28. 71 D
00% 150d/144f, 2plied  150d/144f, 2plied 3276 8.76 07 obby
DTY DTY
0,
E P 100% 15001448, single  1504/144€. single 144x88 14.98 0.80 Dobby
DTY DTY
F P 100% 136x60 23.90 1.10 Dobby

150d/144f, 2plied

150d/144f, single

<)

9 p: polyester  C: cotton © DTY: draw-textured yarn
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F-3k24 (anechoic room, background noise 20 dB)oIA] A&4
@] A A9l Simulator for Frictional Sound of Fabrics
(Korea Patent No. 10-2008-0105524, 2008)Fig. 1)E ©]-&3}
o AES 95 vpErZ o, B ATls AT lolAR
E(Type 4190, B&K)3} Sound Quality System(Type 7698,
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Fig. 1. Simulator for Frictional Sound of Fabrics.
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Table 2. Sound Characteristics of Tackwondo Uniform Fabrics

Speed level A B C D E F Mean
0.62 m/s 76.00 71.60 71.97 70.97 76.20 74.80 73.59
SPL 1.21 m/s 79.23 80.57 78.17 78.27 80.47 81.13 79.64
2.25 m/s 80.47 83.07 79.37 78.53 82.07 81.93 80.91
Mean 78.57 78.41 76.50 75.92 79.58 79.29 78.04
0.62 m/s 14.23 10.53 10.26 10.57 19.30 15.10 13.33
1.21 m/s 22.67 20.80 18.67 18.63 27.23 27.67 22.61
Loudness(Z), sone
225m/s 23.03 23.00 20.20 18.80 28.20 27.83 23.51
Mean 19.98 18.11 16.37 16.00 2491 23.53 19.82
0.62 m/s 1.03 1.26 1.13 1.03 1.44 1.25 1.19
1.21 m/s 0.93 1.01 0.97 0.93 1.33 1.21 1.06
Sharpness(Z), acum
2.25m/s 0.89 0.86 0.90 0.84 1.23 1.01 0.95
Mean 0.95 1.04 1.00 0.93 1.33 1.16 1.07
0.62 m/s 442 4.46 443 422 424 4.45 437
1.21 m/s 7.72 7.85 8.12 8.22 8.15 8.43 8.08
Roughness(Z), asper
2.25 m/s 7.01 6.30 5.80 5.13 7.09 7.95 6.55
Mean 6.38 6.20 6.12 5.86 6.49 6.94 6.33
0.62 m/s 4.40 443 4.24 4.51 4.32 445 4.39
1.21 m/s 4.97 5.13 5.20 5.21 5.13 525 5.15
Fluctuation st(Z), vacil
2.25m/s 522 5.27 5.34 5.30 532 5.27 5.29
Mean 4.86 4.94 4.92 5.01 4.92 4.99 4.94
3.z 3 248 YU NS FIYU(RAE: 487-550dB, WHE
493~52.0dB, A& & 36.6~52.4dB, ZE||HZ: 342~623dB
31. EfHE =5 X g9 22 54 A E: 449-62.0dB)ECE €53] & 3 7Hch A& H= 1
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Fig. 2. SPL according to Specimens and Frictional Speed.
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Fig. 3. Zwicker's Psychoacoustic Parameters according to Frictional Speed.
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Fig. 4. Radar Chart of Mechanical Properties.

Table 3. Correlation between Sound Characteristics and mechanical
properties

EM WT 2HB 2HG WC W

SPL 53 53 -75 44 g1 -83*
Loudness(Z) 79 g7 -85% .63 82%  -86*
Sharpness(Z) 92%%  92%x .76 .83* g1 -85%
Roughness(Z) 47 40 -.63 20 94%* 51
Fluctuation st(Z) .09 .04 52 =21 -03 41

*p<0.05, **p<0.01

Table 4. Regression models for maximizing frictional sound at high
speed

Y Regression Model Adjusted R?
SPL Y= -026xW + 84.13 R*=0.62
Loudness(Z) Y= -0.66xW + 35.32 R*=0.66
Sharpness(Z) Y= 0.06xEM + 0.80 R*=0.81
Roughness(Z) Y= 4.15xWC + 535 R*=0.85
frelst AAE 1A, FAs Fa7t 255 AE7F AZA <l

A& Aoz Yepdth 3HA Fluctuation strength(Zy= &
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