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Abstract >> In this study, Poly-urethane acrylate (PUA) was synthesized by the re-

action between Polycaprolactonetriol (PCLT) and Isophorone dissocyanate (IPDI)
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and hybridized with inorganic materials. Tetraethylortho silicate (TEOS) and
nano clay (Closite 20A) were used as inorganic particles. For the hybridization of

TEOS with PUA, sol-gel method is used, in which TEOS is made into spherical par-
ticle in the firsthand. In the case of Nano clay, hybridization is carried out through
the dispersion as Nano clay has a layered structure. The solution of PUA hybrid
was made into a film after UV curing and its thermo and electrical properties
were measured. The experimental analysis and result demonstrate that the PUA
hybrid shows an improved thermal properties and lower dielectric constant than
that of the non-hybrid PUA. The trend of improved properties was different de-
pending on structure of inorganic materials.
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Polycaprolactone triol (PCLT), 2-hydroxyethyl
acrylate (2-HEA), methylmetha acrylate (MMA) tet-
raethylorthosilicate (TEOS)E- Aldrich Chemical o] 4]
913193l isophorone diisocyanate (IPDI)E TCIoj|
A FAs1ATk F7HA|7ASHA| Chivacure 284+ Double
Bond Chemicalo|4] Fulj3}$1 1L nano clay+= Southern
Clay Productsol| Al Sulis}%i T,

PCLT 3 mmol ¥ IPDI 6.6 mmol-& 80°CojjA] &
25.9]7] s}o]] ¥H-2A]7]3 2-HEA 10 mmolS 7}
sto] F7t= RESAIXITh o] £, gHdE 89 3.00~
2.70 g& MMA 1.50~1.35 gojl 3]45to] Za] et
ol Y| E(PUA) &S FAJgtch

2.2.2 427t #Z25 FHItst PUA 8 gty

o

A7) &A= PUA Lollo] TEOS, HCIS wi%
& H7rskar Ah2ofA wykstel A2zt JAE A
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>> BAAUMO K3 =27

Table 1. The composition of PUA-Si samples

PU(z) | MMA (g) | TEOS (g) | HCI(g)
PUA-Si 0 3.00 1.50 - -
PUA-Si 1 2.97 1.49 0.03 0.001
PUA-Si 3 291 1.46 0.09 0.003
PUA-Si 5 2.85 1.43 0.15 0.005
PUA-Si 10 2.70 1.35 0.30 0.010

Table 2. The composition of PUA-Clay samples

PU (g) MMA (g) | Closite 20A (g)
PUA-Clay 0 3.00 1.50 -
PUA-Clay 1 2.97 1.49 0.03
PUA-Clay 3 291 1.46 0.09
PUA-Clay 5 2.85 1.43 0.15
PUA-Clay 10 2.70 1.35 0.30
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Fig. 1. FT-IR spectra of PUA-SI hybrids (a) PUA-Si 0 wt%, (b)
PUA-Si 1 wt%, (c) PUA-Si 3 wt%, (d) PUA-Si 5 wt%, (e)
PUA-Si 10 wt%
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Fig. 2. FT-IR spectra of PUA-Clay hybrids (a) PUA-Clay 0
wt%, (b) PUA-Clay 1 wt%, (c) PUA-Clay 3 wt%, (d) PUA-Clay
5 wt%, (e) PUA-Clay 10 wt%
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Fig. 3. SEM images of (a) PUA-Si 0 wt%, (b) PUA-SIi 1 wt%,
(c) PUA-SIi 3 wt%, (d) PUA-Si 5 wt%, (e) PUA-Si 10 wt%
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Fig. 4. XRD patterns of PUA-Clay hybrids
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Fig. 5. XRD patterns of PUA-SI hybrids (a) PUA-Si 0 wt%, (b)
PUA-Si 1 wt%, (c) PUA-Si 3 wt%, (d) PUA-Si 5 wt%, (e)
PUA-Si 10 wt%
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Fig. 6. XRD patterns of PUA-Clay hybrids (a) PUA-Clay 0
wt%, (b) PUA-Clay 1 wt%, (c) PUA-Clay 3 wt%, (d) PUA-Clay
5 wt%, (e) PUA-Clay 10 wt%
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Fig. 9. DSC curves of PUA-Si hybrids
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Table 3. Dielectric constants of PUA-Si hybrids

Sample Kapton PUA-Si 0 PUA-Si 1
Dielectric 3.00 4.90 3.78
constant

Sample | PUA-Si3 | PUA-Si5 | PUA-Si10
Dielectric 3.97 4.06 4.40
constant

Table 4. Dielectric constants of PUA-Clay hybrids

Sample Kapton PUA-Clay 0 | PUA-Clay 1
Diclectric 3.00 4.90 482
constant

Sample PUA-Clay 3 | PUA-Clay 5 | PUA-Clay 10
Diclectric 4.67 458 4.50
constant
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