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Abstract

This study was conducted to develop excellent insole with good thermal insulation using new materials.
We investigated that aerogel/fiber composite can be used as padding materials of shoes by comparing
surface shape, moisture regain, water vapor permeability, thermal insulation and compression rate of insole
materials tried with nonwoven fabric padding materials and insole sold in market. The results are as
follows. Surface shapes were shown that the most appropriate material for sealing aerogel/fiber composite
was high density fabric as per size of particle of aerogel. Moisture regain of aerogel/fabric composite was
beiter than nonwoven fabric padding samples. However, when compared to insole sold in market, its
moisture regain was worse than those of insole merchandises. Water vapor permeability was higher in
material padded with nonwoven fabric than materials padded with aerogel/fiber composite in all three
kinds of sealing fabrics. Thermal conductivity of aerogel/fabric composite was lower than nonwoven fabric
material regardless of sealing fabrics. Thermal insulation of aerogel/fiber composite was higher than
padding material of nonwoven fabric regardless of sealing fabrics. Compression rate of nonwoven (SP1)
was higher than that of aerogel/fiber composite (SP2). Compressive elastic recovery rate of SP1 was also
higher than that of SP2, which its compression rate and compressive elastic recovery rate were both poor.
As the above result, ultra porous aerogel/fiber composite were proved to be material of good thermal
insulation with lower thermal conductivity and also compression rate was proved to be low. Therefore, we
can say that aerogel/fiber composite have high possibility to be used as insole materials for cold winter
shoes requiring good thermal insulation protection.
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BT 9 Aol @ ele me $e adk A4S A SRS BedeEs gt
geharke 2 9Fsch AR 129 AlgHEE QP2 AR AA sk,
O A7 AL Aol Bl WA ATE F ol
2§30l 0k Wupete] QFYR T} RAY ATE 1) OIO12S Y AT U AT SIS SHE
B9, HE2, 2007; A, 01917, 2002)0] T-Eo] o] 2AES] 5 <Table 1> A4 shick,
H, Q2R 9] Ffolo] HE Ale) weAolu) B
o #F AE vF Holnl 2) AJE OlEATY
A ] 2B 9 AL AIF SR A B, C,
II1. 9 et D, E 9%°|H I E%-& <Table 2>° At
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LAZ Hlo} g22he A A B g Yebdle A= PCM
AES g8l 71, B ¥E, C& Y2 (lambskin %=
MBI & AFolA A& Alsol, dejzd = wool)¢h a}ﬁ'* DE lambskin® 224, B= &
i AR ERA @87t ool 2 60%, FEo2H - 2] 2 (fleece)?t & 2AE AHEE 2ot
HE 40%)% ol FAMEE F2o AT RAXE, 3% ANEe] T2 B AgrolA ARk A7) 353.28-
o &R H¥Y(sealing)dted AR A EBAN BT 906.73g/m’e] W T IUE g RAXE g
Table 1. Characteristics of experimental materials
Sample Code Composition Thickness (mm) Weight (g/mz)
S1 Nylon 100%+Urethane coating(Waterproof & Breathable textile) 0.24 149.90
S2 Polyester 100%-+Urethane film+Polyester 100% 3 Layer bonded 0.93 299.40
S3 Nylon 100% High-density fabric 0.11 65.20
P1 PET 100% Non-woven fabric 6.30 288.08
P2 Aerogel composite/fiber material 6.00 607.33
SP1-1 S1+P1 6.78 437.78
SP1-2 S1+P2 6.48 75723
SP2-1 S2+P1 8.16 587.48
SP2-2 S2+P2 7.86 906.73
SP3-1 S3+P1 6.52 353.28
SP3-2 S3+P2 6.22 672.53

S: sealing, P: padding

SP 1-1, 2-1, 3-1: nonwoven fabrics padded
SP 1-2, 2-2, 3-2: aerogel / fiber composite padded
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Table 2. Characteristics of insole merchandises

; ~ Composition

Al PCM(capsule type)+natural Latex 4.70 1370.87
A2 PCM(most inner)+resin(l layer)+Shelt wall{2 layer)+Nanosilver coating 473 1024.34
B Felt+Reinforced base 5.50 822.46
Cl 100% Natural wool+Latex foam 6.69 1744.34
C2 " Genuine Lambs wool+Extra soft Latex 6.07 969.8

C3 100% Lambs wool+Latex foam 7.88 1178.12
C4 Lambs fur+Latex 741 1345.48
D Genuine Lamb skin+Cork 6.39 1411.36
E The three-layers Fleece+Foam rubber+ Aluminium 5.49 74136
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Fig. 3. Scanning electron microscope photograph of
aerogel composite (x 30000).
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Fig. 4. Thermal conductivity of sealing fabrics(1) and padding samples(2).

Table 3. Consumption rate of electric power of sealing and padding samples

ing Materials |
SP1-1 0470 0.017
SP1-2 0.350 0.012
SP2-1 0.350 0.030
SP2-2 0.280 0.029
SP3-1 0.520 0.021
SP3-2 0.330 0.005
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<Fig. 11> Compression properties of padding sam-
ples; (1) Compression rates, (2) Compres-
sive elastic recovery ratio.
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