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Abstract

This study was carried out to suggest a new swimsuit fabric with improved durability, comfort and
appearance, by employing PTT(polytrimethylene terephthalate). Objective and subjective performances of
newly woven PTT/PU (polyurethane) blend fabric were estimated and compared with nylon/PU(80/20)
which is currently used for swimsuit. According to the questionnaire, the most serious problems of
swimsuit fabrics were such that they were easily degraded by chlorinated water and this made fabric
inelastic and transparent. After exposure to the chlorinated water, PTT blend fabrics showed higher
retention of breaking strength, bursting strength, elastic recovery and crystallinity, suggesting that PTT/
PU(87/13) was the most excellent material in durability. PTT blend fabrics absorbed less water and dried
faster than nylon/PU and thus PTT/PU(87/13) was shown to be the best in respect of comfort. All of the
specimens used in this study exhibited satisfactory colorfastness to sea water, chlorinated water and light
except that nylon/PU(80/20) represented weak colorfastness to chlorinated water. From the subjective
wearing sensation test, PTT/PU(82/18) was shown to posess the best wearing sensation. From the overall
evaluation of objective and subjective properties, PTT blend fabrics exhibited superior performances to

nylon/PU(80/20), suggesting that they can be successfully used as a new durable and comfortable swimsuit
fabric.
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Table 1. Characteristics of specimens

sample fiber content yarn count weigglt thickness density (per inch) weave *fabric stretch(%)
(%) (g/m”) (mm) wale/course iconstruction| wale/course (4540gf)
N20 [ nylon80 PU 20 | 40d/10f 40d/3f 237.65 0.663 74/73 tricot 111.02/145.67
P18 | PTT82 PU 18 | 50d/24f 40d 281.53 0.582 73/73 tricot 70.84/161.42
P13 | PTT87 PU 13 | 50d/24f 40d 293.94 0.583 73/74 tricot 59.06/145.67

*fabric stretch: ASTM D 259401 &]7ste] A &3S

-820-



=Z0|EQ|HEBHIMIZSY0IES AIZs $9= A0 Ms 99
@NET7Z W 2 93 BAFHE vigroz YA, AHA, RS tojojn
X-ray Diffractometer(M18XHF-SRA, MAC SCIEN- 2 2 el th(Horrocks, 1983).
CE.CO, JAPAN)E AM-310] x—ray 3| A dElo)| Wha &
R3S 2AYL SEMAIAE ol galed olatel ¥ I Z3 % DE
31E Hrrsisich
1. 7o
2) A A s =W
(1) &34 1) oIFZE fXlE2 M)
£724 H7HE 93 KS K 081590 £33 A8g dutdog FFFES ARALR VIEAE 04
3N 7 ol 2R3 AFAFIZ ] Foll 1087 2 0.6mg/l 2 FAH] U] o] RN ARE |
ZAZ) Fol FAE ZH3Y 2F FE2S 245 A7l AR udde Ao BTk BES
Ak AF FEZ ALY g2 P Wl AEA s A3E AX) £3HAT o= Yyt
A5 FERH(g202.50m’)= W-W, d FEEA AL BIEH £9 84 F, A%
W: 504 Ad 108 3] FA(g) A g ZFgsly 59 B2 5 *JXJP% olghg At
Wi Ao 2A(g) B3l oW A7HEe £ AE =& FHY] Wi
Q@) &4 Hagu) siamel Gafyte] obd A} o ghef W
F4A HE 8 AEE Ixlem 27E 27} 3 AEo] WZo o FFPx A WS Ao Azt
w¥ Zu)akar, wjolAo| 20+2°C 2HFE 92 A ot mEk B AFdxe A4 18 AuE g3 st
£ A7 "ot & £ 7] A1 mig)z] 7] 98] AL 2 Aol éfa—g— Aal etz Ag
o] AJ7ES A FTL 3AZE oj o] AUE FHe o N4 BEAIN) Y8 FELAY sgid] B F
AE A E 7R = Ao g 43T =9 NE A S AL g-EA)
i 2 el M A5 JAFAE dste
3) 2l2BH s 5 <Fig. 1>3} <Fig. 2> vjehd A3} 2. w3 A5

A2FAE AZEKS K 0725, F+E2E2%: 100
mg/l), WTAZHE(KS K 0646), YFAIHEKS K
0700, Fade-Ometer, ISO BLUE SCALE) *12) & A
82| CIELab & 73F2 KS K 09039 2 A% F4

¢k AE 0.2 G EE FsliTh

4) FUH MU YOt

Fa7 Fg3 H7HE A8 2 Aol AHE &
2 FYEE AT Mehsta g8y 108
Wdos ARd 98 4T F dERAE A
Alste a4 283 Brre @i%ﬂ% o4
2 A3 BHE FRER 5D Likent HEW

A%t pAsALH w$ 287 JTE 17
2 3l gAF R a¥R] grp g 2, HEeth
£ 33, ‘agE 434, ol 28008 53z 3§
o 43} st #Ert A SPSS EAEAIAE
o] &-3le] B kgt

5) SEH 45 ot

AEEEEERNEFEREESE

~821-

oA N20-& P18} P13c]l vl8f v £ A% 4w
AT e, 2et Ga B s w37
P18} P13& 7] A A3l & Wslglo] oF
AAZE Ve glo) 0% =] 137

53] P13& 7MY =& AR

il

o

-

a7

65% A= o%E FAEE eI 2lo] P18t

P13¢]] H&] QIAFES] £4o] & Ao 2 eyttt
<Fig. 3> vehd A3 o] pUE gl o)

Ne 2 AF o) X2 H7} F38-o) 23] CI= 2] 3tg]

I s =} %ﬂ% —E—sﬂilﬂfl(ﬂ%*é%%—z@l
2001) UAEL G4 53|, Aoldadt YEF

A 5] FahgoM F % 1:4.71] ETOPO:] ﬂzga
S FAE ol F5E dae 4A AAHA
o o] A F Ur?J_L—_— ha }1 Qo =29
=R = 4:—5 Af7F At oA ™, 2000; 3
SAN7E A7, 1996). ol d GO Z N20o
A PUE A Sle Ud ol Bal=F ol 93}
of 29 Yio) J¥ PUE G459 IhE =



100

Vol. 28 No. 6, 2004

Breaking strength (kg)

time (days)

(a) chlorinated water

Breaking strength (kg)

time (days)

(b) sea water

‘Fig. 1. Changes of breaking strength in course direction after exposure to chlorinated water and sea water.
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Fig. 2. Changes of breaking strength in wale direction after exposure to chlorinated water and sea water.
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Fig. 3. Effect of chlorine on spandex.
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Fig. 4. Elastic recovery in course direction after exposure to chlorinated water and sea water.
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Fig. 5. Retention of bursting strength after exposure to chlorinated water or sea water.
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Fig. 6. X-ray diffraction patterns of N20, P18 and P13.
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Fig. 7. Scanning Electron Microphotographs of N20's.
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Table 2. CIELAB and Ecmc. values of fabrics after exposure to chlorinated water, sea water and light

Control " Chlorine Light
L* , s L L
Sample a* oo o ABemegy | a* AEcmceq:y
b* b* e e M b*
30.1741 28.7197 29.9963 30.0008
N20 20.0518 13.3891 48 20.0210 0.1 18.7270 1
—52.2592 —42.4101 -52.4075 -50.0052
30.4835 29.5549 30.7241 30.1707
P18 5.0229 5.2767 0.6 4.9443 0.2 3.8298 1
—38.4044 —-38.4306 —38.1478 —37.4867
28.7621 29.5839 31.3203 30.5312
Pi3 5.6710 5.3414 0.6 4.8357 1.8 3.6471 19
-38.7983 -38.3198 —-38.1404 -37.4754

Table 3. Colorfastness to chlorinated water, sea water
and light

N20 | P18 | P13

colorfastness to chlorinated water | 3-4 4-5 4-5

colorfastness to sea water 4-5 4-5 4-5

colorfastness to light 4 4 4
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Table 4. Results from subjective evaluation of appearance

N20 P18 P13 F

A3 3.8 3.7 3.7 0.092
2o % WAEn TR

N & 3.9 32 3.4 1.679
X2 . . . 2.082

209 9 e 3.6 3.7 3.1 08
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—826—



Z0|EDHEMHNTEMN0IEE A28 £92 A9l 45 105
Table 5. Results from subjective evaluation of comfort
N20 P18 P13 F
36 41 3.1 3.041
AzAol ek
W9 ¥ A 40 A 4.0 B 3.0 *%5.000
ez 3.6 42 3.5 2.669
2 ¢lo] M3}
N9 & A39 A 40 B32 *%4 886
ZHeAy 34 3.8 3.1 2.581
1= -
N7 F 3.1 26 2.4 3.000
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frsit -
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o g ch -
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*#p<.05, Duncan®] multiple range
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Fig. 11. The performance profiles far N20, P18 and P13.
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