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Abstract

The purpose of this study was to investigate and to compare the performances of silicone laminated
materials sold for swimming cap in market, to get the basic data for product development. We selected 4
specimens and tested their air permeability, waterproofness and breathability. We also tested the physical
and mechanical properties of the specimens using KES system. Silicone-laminated material was not
bursted on high hydraulic pressure since silicone membrane gave waterproofness while PU/Polyester
substrate gave elasticity. It didn't have air permeability and breathability at all. Any toxic materials-such as
Formaldehyde, Deldrin, PCP, Amin, TDBPP were not detected in silicone-laminated material and other
materials. Silicone-laminated material had higher stretchability with the low force but it had lower elastic
recovery and shape stability comparing to PU laminated material. It had lower flexibility than PU
laminated material. It had lower unrecoverable amount in shearing direction. Friction coefficient was
higher in silicone-laminated material than PU laminated material due to its surface stickiness. It was
compressed easily and its compression resiliency was higher with compared to PU laminated material.
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Table 1. Characteristics of fabrics

Sample No. Stretch Laminating Substrate Weave Construction Count
A Two way - Silicone 100% - -
B Two way - PU20%/Nylon80% Tricot 67x70
C Two way PU 100% PU10%/PET90% Plain Knit 67x70
D Two way Silicone00% PU20%/PET80% Tricot 67x70
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Table 2. Standards for measurement and recommended content of poisonous materials in textile products

Standard Recommended Content
Formaldehyde KS K 011 Fraducts for i should ot e deected
PCP (Pentachlorophenol) KS K 0733 Less than Sppm
Dieldrin KS K 0732 Less than 30ppm(less than 30ug per 1g of specimen)
TDBPP
Tri~(2,3-dibromopropyl)- | ECO-TEX Standard 200 should not be detected
phosphate

4-Aminobiphenyl less than 30

Benzidine less than 30

4-Chloro-o-toluidine less than 30

2-Naphthylamine less than 30

0-Aminoazotoluene less than 30

2-Amino-4-nitrotoluene less than 30

p-Chloroaniline less than 30

2,4-Diaminoanisole less than 30

4,4'-Diaminodiphenylmethane less than 30

3,3'-Dichlorobenzidine less than 30

3,3"-Dimethyoxybenzidine less than 30

) KS K 0734 for polyester | 3 3 Dimethylbenzidine Jess than 30

Arylamines KS K 0147 for dyed — - -

product 4,4'-Diamino-3,3-dimethylbiphenylmethane less than 30

p-Cresidine less than 30

4,4'-Diamino-3,3-dichlorobiphenylmethane less than 30

4,4'-Oxydianiline less than 30

4 4'-Thiodianiline less than 30

0-Toluidine less than 30

2,4-Toluylenediamine less than 30

2,4,5-Trimethylaniline less than 30

0-Anisidine less than 30

p-aminpeazobenzol less than 30

2,4-Dimethylaniline less than 30

2,6-Dimethylaniline less than 30

(Kawabata Evaluation System, Kato Tech. Co. Lid.,
Japan)—"— ARR3le] g8kA EAA| 67118 T2z A5)
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Table 3. Performance evaiuation

Sample No.
Test
A B C D
Waterproof(kPa) 26 0 347 361
Air permeability(cm®min/cm®) 0 8160 0 0
Breathability(g/m’/hr) 8.5 350 58 50
. W (o} Ay 10 22 1.8 7.5
PHEA ) E’_Eu]}-?—__}E; 9.6 L5 0.2 7.2
Table 4. Performance evaluation for hygiene and safety
Sample No.
Poisonous Materials
C D
Formaldehyde N.D. N.D.
PCP(Pentachlorophenol) N.D. ND.
Dieldrin N.D. N.D.
TDBPP[Tri-(2,3-dibromopropyl)-phosphate] N.D. N.D.
' 4-Aminobiphenyl N.D. ND.
Benzidine N.D. N.D.
4-Chloro-o-toluidine N.D. N.D.
2-Naphthylamine N.D. N.D.
0-Aminoazotoluene N.D. N.D.
2-Amino-4-nitrotoluene N.D. N.D.
p-Chioroaniline N.D. N.D.
2,4-Diaminoanisole N.D. N.D.
4,4’-Diaminodiphenylmethane N.D. N.D.
3,3"-Dichlorobenzidine N.D. N.D.
3,3'-Dimethyoxybenzidine N.D. N.D.
. 3,3'-Dimethylbenzidine N.D. N.D.
Arylamines - -
4,4'-Diamino-3,3-dimethylbiphenylmethane N.D. N.D.
p-Cresidine N.D. N.D.
4,4'-Diamino-3,3-dichlorobiphenylmethane N.D. N.D.
4,4'-Oxydianiline N.D. N.D.
4,4'-Thiodianiline N.D. N.D.
0-Toluidine N.D. N.D.
2,4-Toluylenediamine N.D. N.D.
2,4,5-Trimethylaniline N.D. N.D.
0-Anisidine N.D. N.D.
p-aminoazobenzo) N.D. N.D.
2,4-Dimethylaniline N.D. N.D.
2,6-Dimethylaniline N.D. N.D.

*N.D.=Not detected (less than requirement)
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Table 5. Evaluation results for physical performance test

B C D
Property
Wale Course Wale Course Wale Course
EMT 89.89 128.93 62.95 91.89 68.08 101.99
Tensile LT 0.747 0.62 1.075 0.871 1.043 0.784
RT 49.61 81.5 57.89 719 49.92 81.4
. B 0.039 0.023 0.045 0.051 0.108 0.13
Bending
2HB 0.032 0.0143 0.0233 0.0328 0.0373 0.0654
G 1.13 1.14 2.53 2.43 1.52 1.44
Shear
2HG 1.38 1.23 3.25 3.15 1.68 1.28
MIU 0.177 0.179 0.313 0.279 0.644 0.712
Surface MMD 0.0122 0.0121 0.0076 0.0203 0.0087 0.0201
SMD 1.67 1.95 0.95 0.98 0.90 1.42
LC 0.564 0.585 0.449
Compression WC 0.062 0.057 ©0.055
RC 51.61 36.84 49.09
Thickness 0.681 - 0.676 0.864
Weight 20.7 22.87 314
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