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Abstract
The polymerization behavior of acrylate resin has been analyzed and evaluated its mechanical properties such
as tensile strength and elongation of the films which are cured by EB irradiation and UV light exposure. The
existence of the cross-linkage of the polymer can be found by IR, NMR and the mechanical property measurements.
Increasing EB dose causes the great change for the properties of the three dimensional cross-linked cured film. But,
there is no difference in the UV system. From these results, we clarified that the films cured by different energy

souse such as EB and UV have different properties.

Further, it is found that there is a close relationship between

the NMR relaxation times and mechanical properties such as tensile strength of the EB irradiation film.
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Fig.1 Structural formula of acrylate monomer
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Fig.4 Plots of gel fraction against exposure
energy in PETA and PEG-400DA.
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Fig.5 Plots of conversion against dose obtained
by IR in PETA and PEG-400DA.
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Fig. 6 Plots of conversion against exposure energy
obtained by IR in PETA and PEG-400DA.
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Fig.7 High-resolution solid-state NMR pulse sequence
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Fig.8 Solution *C NMR spectra of pentaerythritol tetraacrylate in deuter-

ated chloroform (c) and hight-resolution solid-state **C CP/MAS
(a) and PST/MAS (b) NMR spectra of cured acrylate resin
irradiated by 2.5kGy EB. In spectrum (b) background signals are
indicated by +, and in spectrum (c) signal of protonated chloroform
contained in deuterated chloroform solvent is marked by an asterisk.
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Fig.10 High-resolution solid-state **C NMR spectra.
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against dose in PETA.
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Fig. 13 Plots of tensile strength and elongation
against exposure energy in PETA.

y 77V aA VEDADRIGIC L Z2=ZRTHY PV —2
PR ENS Z LI d > T, BARYHEEREL THo L
Bbhiz,

BRI LAWY AT A TR, BELBRENEEL,
BEOEFRESIECRBEME» oFE L 2, BH

BEEPIV MO NTEIERDNETHE BT,

BFREFICBWT, 2 BREO PEG-400DA 8icE s
LS, 4 BEED PETA L+ 2 LIEH I
§ar o fe. FRBUREE LR ERIT 270 121E, HHEEEE
/2 —RUBEEREE /v —2EEL CEE 2 =XKTH G
DI EBREEDEZEBRETH LI Lo T,

3.5 W{tREOSMLE
BIERRCEELRT7 7V a4 VEZOWTIE, ZXRIT

(40]

X
5.0 T T 50
O Tensile strength

€ | @ Elongation
£ 4.0 40
S
z m
= 3.0 308
) g
S =
£ 20 205
@ 3
2 &
£ 1.0 4110
'_

00 N ! . 1 M 1 N | " 0

0 20 40 60 80 100
Dose (kGy)
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against dose in PEG-400DA.
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Fig.16 Thermal stability of PETA after EB irradiated.
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B 21&H%E, BEEEfEE *C NMR AIETHZ Lo
TE 7z, FEAESEEE °C NMR &1 BIER OfE» 1 1z
THHREELIERARFETHSL I L 2R L. UED
I3 RFEREITHTF VI TORERNT & B IC ST
3ZLIEST, 4 ¥FDOEEZVEHEICER G BER
Bond I E4rhol.

g, (EFEEEL LTOBFROLFAEENDIELL, M
HEFEMNI0KVUATOEL A NVF—BFROPTY,
100kV UFOfER & D BIiARWINEBE O EFEIF A
WREL oz, ZOBEIRNVE —L IR S IIHEE
100kV AT OBTREZFH L HERZSEBEACTDOR
2bDHRFEN S,

I

B ESEEE NMR O#IE »- BT ICBWT, JEEL
T 2T BRI RBEEEE, BFihEagh#EE (8,
LR TFREBHT) CHERPRLET.

(42)
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