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Generally speaking, the disadvantages of organic materials are the poor thermal
stability, poor hardness while the brittle and heavy for the inorganic materials.
Based on the many researches, hybridization of the organic and inorganic materials
can achieve the complement purpose and remain the distinguish advantages.
According to this, the UV-curable polymers are played as the basic materials in this
article then hybrid with tetraethoxysilane (TEOS) via sol-gel process. The main
advantage of the UV-curable polymers is non-solvent vaporization while the polar
functional groups can avoid the aggregation of the inorganic part via physical or
chemical bondings.

In this article, the UV-curable polyurethane and epoxy-acrylate are the basic
materials which hybrid with different ratio of TEOS. The polymer properties have
effected by this hybridization and measured by the various methods, such as
dynamic mechanical analysis (DMA), thermal gravimetric analysis (TGA) and etc.

Also, the particle size of SiO, has observed by the scanning electronic microscopy

(SEM).
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<% 7-1>PU #uip & R#

7 % Al E |
Pure PU CPU11 CPU12 NCPUI11 NCPU12
%72 (%) 42 66 65 83 88
2L g 5 (%) 202 62 48 34 22
AR A 5 28 17 15 10 8
<% T-2>% § o FuiB AR
4 i3 FRE
Pure Epoxy Tepll Tepl2 NTepll NTepl2

%58 (%) 98 93 94 98 96
Bz g 5 (%) 2 5 7 3 2
R4 A 2 5 7 3 2

1 Weight (X)

(

200

300
Tenperature

(*c) u

500 500

nnnnnnn 1 ¥1.8M TA-Instruments

<@ 7-5>7 kb o] PU4F & #1353 R £ A4 17 B
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120
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804
’ 404
20-
° o 200 300 5o 550 600
Temperature (°C) Universal V1.8M TA Instruments
<H 7-6>7 It GITRF BEAE & HERE L F
<% 7-5> EWHR %
RCE 75
Pure CPU11 CPU12 | NCPUI11 | NCPUI12
PU 43 62 71 51 62
Pure Tepll Tepl2 NTepll Ntepl12
EPOXY 92 90 92 91 90
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Temperature (*C) Urbversal V60 TA nstruments

<1 7-7>% ot 6] PU AT & HORL35 R 35 % Bl R 2 % 5 8 58 4 49 )

Tan Delta

. . J

80 -30 20 70 120
Temperature {°C) Universal V3.0G TA instriyhierts
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1um EHT = 1.00 kv
WD= 3mm

Mag = 50.00 KX

<H 7-11>% 5 § v @ % b kg 1 3] PU 2. SEM B

_ 200nm - EHT = 2.00 kv
Mag = 100.00 K X | - o

< 7-12>PU # $ 381§ i # (CPULL)2. SEM B
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_ 200nm EHT = 5.00 kv
Mag = 100.00 K X | Githe Er

<§ 7-13>PU # $ 381§ i # (CPU12)2 SEM
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Mag = 40.00 K X — WIS Sk

<H 7-14>R 5.4 % § Ha2 SEM F
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200nm EHT = 8.00 kv
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30.0nm, #

H
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<% 7-6>PU #i3 )32

VK % A
Pure PU | CPUII CPU12 | NCPUIl | NCPUI2
2 2 (%) 42 66 65 83 88
2oz i 5 (%) 202 62 48 34 22
e pRrip A ¥ 28 17 15 10 8
<% T-T>TR§ BHooFus Alplz
YRk &5
Pure Epoxy| Tepll Tepl2 NTepll NTepl2
%72 (%) 98 93 94 98 96
ot g5 (%) 2 5 7 3 2
e g s 5 2 5 7 3 2
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[
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<@ 7-25>% F BPq 2 7 A E & (NTepll)2 SEM #]
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Generally speaking, the disadvantages of organic materials are the
poor thermal stability, poor hardness while the brittle and heavy for the
inorganic materials. Based on the many researches, hybridization of the
organic and inorganic materials can achieve the complement purpose
and remain the distinguish advantages. According to this, the
UV-curable polymers are played as the basic materials in this article
then hybrid with tetracthoxysilane (TEOS) via sol-gel process. The
main advantage of the UV-curable polymers is non-solvent
vaporization while the polar functional groups can avoid the
aggregation of the inorganic part via physical or chemical bondings.

In this article, the UV-curable polyurethane and epoxy-acrylate are
the basic materials which hybrid with different ratio of TEOS. The
polymer properties have effected by this hybridization and measured
by the various methods, such as dynamic mechanical analysis (DMA),
thermal gravimetric analysis (TGA) and etc. Also, the particle size of]
Si0O; has observed by the scanning electronic microscopy (SEM).
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