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In this paper, we would like to reporte the preparation of IPN or Semi-IPN resin material by
way of gamma ray radiation polymerization of cast system based on chain-extended bismaleimide
DPBMI. Cast system we obtained in this work is a homogeneous, transparent binary solution with
thc solid content of 50 wt% composed of reactive solvent 1-vinyl-2-pyrrolidone and
chain-extended bismaleimide DPBMI, which is prepared by reacting 4.4’-bis(maleimido)
diphenylmethane with 3,53°-dimethyl-4,4’-diaminodiphenylmethane through Michael nucleophilic
addition with the molar ratio of 3:2.5. The cast system was polvmerized under ’Co gamma ray
radiation with the dose of 100 kGy and 200 kGy as designated as CS-1 and CS-2, respectively
below, to obtain still transparent resin materials, which were subsequently postcured at 110°C(1h),
130°C(2h), 150°C(2h), 130°C(2h), 110°C(2h). The mechanical propertics, water uptake
property , gel content and Tg of the thus prepared resin material before and after postcured were
tested and evaluated. The synthesis of DPBMI is shown below.
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Scheme 1: Synthesis of DPBMI1

The experimental observation revealed that postcuring of CS-1 and CS-2 resulted in, to some
extent, an increase of Tg and the mechanical properties, such as tensile strength at break(os),
tensile modulus(Ey) and impact strength. As seen in the Table 1, after postcuring, Tg and
mechanical properties showed considerable improvement. As for CS-1, 0, and E, increased
5.3% and 20%, respectively after postcuring. Whereas 0oy, Ey of CS-2 increased 11.7% and 11.8%,
respectivelv. It is especially noteworthy that, aficr postcuring, impact strength of both were
enhanced greatly upto 153% and 75%, respectively. As expected, postcuring led to an increase of
Tg of both resin material by 12°C and 6 C, respectively.
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Table 1 Mechanical properties and Tg of resin material
before and after thermal treatment

Resin material Radiation dose Op E; Impact strength Tg
(:Gy) (MPa)  (GPa) (kJ/m?) )
CS-1 ; 100 76.2 2.610 1.56 170
~ CS-1 postcured 100 80.5 3.130 3.95 182
CS-2 ' 200 773 2.870 1.86 178
CS-2 postcured 200 86.4 3.380 3.26 184

Also, postcuring had an positive influence on water uptake property and gel content of CS-1
and CS-2. As seen in Table 2, after postcuring, water uptake of both resin material decreased from
22% t0 15.7% and from 20.6% to 14.9%, respectively. As predicted, after postcuring, gel content
of both resin material demonstrated an increase from 62.3% to 84.3% and from 64.5% to 77.5%,

respectively. v o

Table 2 Water uptake and gel percentage of resin material
before and after thermal treatment.

Resin material Radiation dose water uptake Gel content
: (kGy) (%) (%)
CS-1 100 22 62.3
CS-1 postcured - 100 15.7 843
CS-2 200 20.6 64.5
CS-2 posteured 200 ' 14.9 77.5
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B 1: DPBMI &Rk

FRYIERA: X CS-1 MCS-2 BTG, E—EIEHE LIRS TR A MBI = 1EEE
MBEBUER. NE 1 aTLUEH: BAERE, CS-1 MEHEFNTMEESHIRET 5.3
%F20%, CS-2 MEMRENSMBEENAIRE T 11. 7% 11. 8% f5 B X fatt
WY RN AEAE, 2dE4EE, CS-1 M CS-2 MrPdiRE S HIRE T 153% M 75%. &
REEEAE R AER EL CS-1 1 CS-2 MIKIBILEE 7y 58 = T 12°CH6°C.
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Resin material Radiation dose Op E, " Impact strength }‘g

. (kGy) (MPa) (GPa) (kJ/m?) 49

CS-1 100 76.2 2610 . 1.56 170

CS-1 postcured 100 80.5 3.130 3.95 182
CS-2 200 773 2.870 1.86 178

* CS-2 postcured 200 86.4 3.380 3260 184

JE B XA R TR OK A RS ER A EHEAEN. AR 2 FI UEH: FRBEFER
BERPEL CS—1 70 CS-2 MR KME 23 BUM 22% 1 20. 6 %FEE 15. T% M0 14. 9% IS B 7 7Y

M 62.3%F 64. 5% IEZE 84. 3% F 77. 5%,

® 2. FRBEEEWIER ﬂﬂ‘]’&mﬁﬁﬂﬁ}& 3 A

Resin material Radiation dose water uptake Gel content
&Gy) (%) (%)
CS-1 100 - 22 623
CS-1 postcured : 100 15.7 843
CS-2 200 20.6 v 64.5
CS-2 postcured 200 149 715
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