(H £] Journal of the Korean Society
of Clothing and Textiles
Vol. 27, No. 5 (2003) p.545~553
MFA0 IHE 60 =0 20 #4st S(Mh1s)

AZH” - Fo
e et e e TiAel A, AYIetL o) F o

A Study on Wearing Sensations of Girls’ High School Uniforms Based on Elasticity(1)
-Focusing on Mechanical Properties and Insulation-

Kyung Hae Min* + Duck Hwan Ryu

*Dept. of Fashion & Textile Design, Kyungsan University, Korea,
Dept. of Clothing & Textiles, Keimyung University, Daegu, Korea
(2003. 1. 2. H5)

Abstract

A good school uniform leads students to good behavior and have them enjoy desirable school life.
Therefore a better fabric for girls' high school uniform suggested through two series of studies; first,
examined the various aspects of current uniforms. Second, made a new fabric for uniform considering
elasticity for activity and comfortableness, and compared its characteristics with those of the current
uniforms. The results are as follows;

1. Most of students wanted uniforms considering elasticity for activity and wearing.

2. The measurement of the elasticities of the uniform materials showed that the material which was made
using the elastic material was more elastic than the cumrently used material by 42.12% in summer material
and 20.05% in winter one.

3. The analysis using the combination of the values of mechanical properties showed that the elastic
material was better in the wearing, tactile senses, and drape properties than the current material, even
though it was a little worse in shape-stability.

4. To compare the thermal insulation, clo values were measured. For winter uniform, the elastic material
was better than the current one in keeping warm. However, This study did not find any big difference
between summer uniform materials.
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Table 1. Characteristics for a giris’ high school uni-
form on current clothing

P . Weight Thickness
Classification Materials (g/cmz) (mm)
Polyester 65%,
Summer(SH) Rayon 35% 0.1197 0.3687
) Wool 50%,
Winter(WH) Polyester 50% 0.2120 0.4414

Fig. 1. Schematic of a girls’ high school uniform on
current clothing
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Table 2. Composition on fiber materials of the experimental uniform for a girls' high school

Classification of clothing Color Blend ratio(%) Thickness(mm) Weight(g/cmz)
Summer's uniform(SU) ¢/p/pu White 59.1/37.2/3.7 0.3021 0.1036
Winter's uniform(wu) p/wipu Grey 50.4/45.7/3.9 0.4313 0.2079

*c: Cotton, w : Wool, p: Polyester, pu: Polyurethane
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Table 3. Characteristic value of basic mechanical properties and measuring apparatus

Properties Symbol Chara
EM Elasticity
LT Linearity -
Tensile 3 KES-FB1
WT Tensile energy of + cm/cm
RT Resilience %
B Bending rigidit f - em/cm’
Bending g nelcly & 2 KES-FB2
2HB Hysteresis gf + cm/cm
G Shear stiffness ef - cm/deg
Shearing 2HG Hysteresis at D.5 gf/em KES-FB1
2HGS Hysteresis at 5 gf/cm
MIU Friction coefficient -
Surface MMD Mean deviation of MIU - KES-FB4
SMD Geometrical roughness pm
LC Lineality -
Compression wC Compressional energy ef - om’ KES-FB3
RC Resilience %
T Thickness at D.5gf/ mm
Thickness & Weight B 3 KES-FB3 Balance
w Weight mg/cm’
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Table 4. Characteristics of thermal manikin

Classification Thermal manikin Size
Height(cm) 160
Weight(kg) 50

Surface area(cmz) 1.38

Neck line(cm) 324

Arm length(cm) 55
Bust(cm) 85
Waist(cm) 63.5
Hip(cm) 91.5

Leg length(cm) 96

Fig. 2. Body Partitions of thermal manikin(female)
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Table 5. Surface area and skin temperature of ther-

mal manikin
No. Parts S“ff?;“i)afea temp;:tll?re@C )
1 Head 0.124 32.68
2 Breast 0.125 33.73
3 Back 0.128 31.66
4 Abdomen 0.079 31.24
5 Loin 0.130 32.85
6 Upperarm 0.007 31.46
7 Forearm 0.067 30.82
8 Hand 0.060 29.72
9 Thigh 0.240 3278
10 Leg 0.211 30.47
11 Foot 0.103 3222

Fig. 3. Photo of experimental uniforms by the ther-

mal manikin
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Table 6. Comparison on EM values for current
uniforms and uniforms using elastic mater-
ials obtained by KES-FB system

EM
Sample
Warp Weft Mean
Summer uniform(SH) 3.98 5.66 4.82
Winter uniform(WH) 2.96 5.07 4.02
Summer uniform(SU) 5.70 8.02 6.85
Winter uniform(WU) 3.61 6.03 4.82

EM

Fig. 4. Spider diagram for mean of EM values for
current uniforms and uniforms using elastic
materials obtained by KES-FB system

o] A&Ad g EMES Z3sHet FAF Wk
AL EEe] A gl A AL ke HEXE oA
2 Yepfdch

3 wBI AEd w8 Axe] o
Table 60 eI, 2
Fig. 49 A A&t}

A % AL I&E SAE i 72k Felap
A A3 AL AL A Hagh BEE R
27 vebstcr. A8 2EH AL wEe] 7+ Az
e AEY &4 A8 dHEY, 99 2F 2o
AFAo] Y= HIPTEo oF HE A M

i &

b

42.12%, A& 28 2AA 20.05% = 1] AEA
o] 43 Ao 2 VElsTh

2) Astx SMX|

7t B4R 9] AL wraka 91A) weke] Ad 2 A
-°rl*}94 WX E Table 79 WERN AT

1) VEE4

A& W& A0 thdk oA A (LDE v s}
H, SH 0.72, SU 0.422 YEyga, AL T8 x|

-0,

e

2
ot
HI
e
=
Ed

d WH7} 0.71, WU 0.36
Bk 45 2 A 28 LA o 7tz
oAzt A4 A AAL AL, BHAMe HEghe]
olF¢l A7t Yehgonz ol A roA
B AL w8 2A9 A BF AEF &
o] &3 E A7t e groE Aggo] 7hg
°.2 et
FE 2A dig 1 w2 s FaEA
|2&te] B SH 8.73, SU 8512 Yehygty, A
B A7 73-9-olE WH 9.45, WU 4.252 eyt
D AL ZE A9 Y HAF AL o
UP zpzke} 973 7378 A3k AL HAE A4 H
3ol 5 folA9d AVt UEgenz o8 wE
I AL BB A BEF d3) 28 LAV AEES
o]§-3 uE Axf B} Xt Aol E Aoz e
st ’

2) 854

AE % AL 28 LA FE 7B 3|2 E
Al 2= oHBO thEk Zhzbel SolA AR A= A4, 9
A, AR Hagkol BE $938¢ A7 yERte
22 HIFPed vRE A 5 JAT

F9 7Bl st 7t 2AEE vaste By
o g ZE AAA SH 0.09, SU 0.05%, A& 2=
A4 WH 0.09, WU 0.08% Uehded J83%
AL 28 27 BF A8 w8 A7 & go=
vUepdonz H3 wEo] &4 LAE o83 o
Exr) gAaye] RS YT Ao oA,

©$ ol 3|zl 29 gholl thate] zb &)
HE vaste] BE o F 28 LA A = SH 0.09,
SU 0.032.8, A A8 2AAE WH 0.03, WU
0012 e, 285z §3) wioe) A=4 24
E o]t wE R} 2hg A F3]7|7F og 2, AA|
2RE B& TS A A g2y 4R9L ¥4

oo

[e]

:1ol'mf9~'

qmzﬂ}‘ﬂl_,log

z & o mlm o <
f o

3 Aoz AR
Ao AFAH LAE )&% who] F
Zo} &) Folge) 32 EA 29 gho] HY

noh FA deigonz A%y 2A4E o 43
B 2 A] HEol g@go] FH QA<
A ZEE F A= @r%ﬂé FAs717t A2 A
2 A=A

3) G54

HF 2 AL 28 2 A G slzEE
A& Z 2HG, 3HGY W ztzhel fo4 A4 25

Lé}ﬂﬂ

10 W8 e ol



98 st=0l=sl9|X) Vol. 27 No. 5, 2003

Table 7. Mechanical properties of samples obtained by KES-FB system for current uniforms and uniforms using
elastic materials

1) Tensile property
Uniforms Current Using elastic materials
Property Summer uniform($H) | Winter uniform(WH) | Summer uniform(SU) | Winter uniform(WU)
LT Warp 0.72 0.80 0.41 0.36
Weft 0.73 0.61 0.43 0.36
Mean 0.72 0.71 0.42 0.36
WT Warp 7.15 10.05 7.62 2.50
Weft 10.30 8.85 941 6.00
Mean 8.73 9.45 8.51 4.25
RT Warp 54.55 59.41 56.25 68.00
Weft 56.80 65.53 75.65 71.67
Mean 55.67 62.47 65.95 69.83
2) Bending property
Warp 0.12 0.12 0.08 0.11
B Weft 0.05 0.06 0.03 0.06
Mean 0.09 0.09 0.05 0.08
Warp 0.13 0.03 0.06 0.02
2HB Weft 0.04 0.03 0.01 0.01
Mean 0.09 0.03 0.03 0.01
3) Shear property
G Warp 1.93 1.13 1.87 0.94
Weft 1.61 1.08 1.37 0.62
Mean 1.77 1.10 1.62 0.78
2HG Warp 1.48 0.80 1.30 0.64
Weft 1.30 0.81 1.16 0.50
Mean 1.39 0.81 1.23 0.57
2HGS Warp 6.69 3.20 1.90 1.36
Weft 6.25 3.20 2.11 1.17
Mean 6.47 3.20 2.00 1.26
4) Surface property
MIU ‘Warp 0.14 0.17 0.17 0.17
Weft 0.15 0.18 0.12 0.18
Mean 0.15 0.18 0.14 0.18
MMD Warp 0.02 0.09 0.01 0.01
Weft 0.04 0.05 0.01 0.01
Mean 0.03 0.06 0.01 0.01
SMD Warp 5.68 12.14 " 361 3.76
Weft 4.40 10.30 3.15 3.04
Mean 5.04 11.22 3.38 3.40
5) Compression property, thickness and weight
Compression LC 0.34 0.40 0.27 0.34
WC 0.10 0.08 0.09 0.08
RC 53.85 59.20 51.34 57.01
Thickness(mm) 0.3687 0.4414 0.3021 0.4313
Weight(g/cm) 0.1197 0.2120 0.1036 0.2079
ZAL, AL, Ak Waghel 2F fro Xl A7t At 8] 2El@) A2 Z(2HG) SH 1.39, SU 1.23, A
Uehonz HFgtse] HaE AN 4 AAUTh @ 328 g A2 E(2HG5)E SH 647, SU 2.008.2
o5 & LAfeA A2 SH 1.77, SU 1.62, ANHAL, AL ZE DA Aol WH
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Table 8. Results on the deformation behavior for
current uniforms and uniforms using elastic
materials

B/W 072 | 049 | 042 | 041
2HB/W 072 | 032 | 016 | 0.06
2HB/B 100 | 065 | 037 | 015
2HG/G 078 | 076 | 073 | 073

MMD/SMD 001 | 000 | 001 | 000
WCIW 087 | 089 | 038 | 038

WCIT 028 | 031 | 018 | 0.19

WIT 032 | 034 | 048 | 048
3Bw 369 | 358 | 211 | 211

J2HB/W 246 | 176 | 086 | 055
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Table 9. Comparison of converted clo values and weight/thickness in current uniforms and uniforms using elastic

materials
Summer uniforms Winter uniforms Test of clo and W/T
Classification
Current Elastic materials Current Elastic materials r p value
clo 0473 0.471 1.906 2.042
0.995 0.005
W/T 0.343 0.325 0.480 0.480

clo

SH SuU WH wu

Fig. 5. Comparison of variable clo values in current
uniforms and uniforms using elastic mater-
ials
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