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Tab-1 The SU values of several radiation crosslinking sensitizers
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Fig-2 FTIR spectrograms of PCS without Fig-3 FTIR spectrograms of PCS containing
additives irradiated by 9.0MeVelectron beam 9.1wt % LMWPB irradiated by electron beam
in He gas in He gas
(a) Controlled: (b)5-9MGy, (¢) 27MGy (a) Controlled; (b) 3-2MGy, (c) 5-9MGy.
(d) 14MGy
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Tab-2 Reaction degree of Si-H group of PCS samples cured by different method

EB irradiated in He EB irradiated inair "] Heat oxidation!”]
Absorbed dose/ MGy 3.2 5.9 14 27 3.5 4.1
Reaction PCS 5.3 7.1 29 36 27.4 45.9 ~60
degree of PCS + 9. 1wt % 16% 24% 33% 41%

Si-H LMWPB

2% 3 Mg hA 16.Twi /0 LMWPB 14 PCS TUREZ0 45 il B 8 A BT HH MR ) AAR £ 35 4
Pre R, H P& i 02 M N BAEAEEE SR, RAEHE IR ERRISIER, 2
SR AEBARA RIS & S BT AT 4 ) CHy #8522 : i 2 R KO 52t 1 18 00 Ho ) 3 U 3 T 48 =




132 LT RIS I N 8178

XK, PCS ) Si-CHs MNAEAERR B2 W 2L

Tab-3 Gaseous products of PCS containing 16.7wt% LMWPB irradiated by EB

Absorbed dose/ MGy 5.2 18 26
Ha/vol % 41.3 56.8 63.7
CHi/vol %6 12.6 5.6 3.9
02/vol % 0.03 0.03 0.03
Na2/vol %6 0.2 0.3 0.2
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Fig-4 TGA curves of PCS samples containing Fig-5 Gram-schmidt reconstruction
9. 1wt YoLMWPB irradiated to various dose chromatograms of the gaseous pyrolysis
(a) Controlled (b) 2-3MGy: (¢) 5-9MGy. product of PCS containing 9- 1wt % LMWPB
(d) 14MGy irradiated to various dose
(a) Controlled, (b) 2.3MGy: (¢) 9-IMGy.
(d) 14MGy
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Tab-4 Element composition of the pyrolysis product of EB irradiated PCS containing
9.1wt% LMWPB compared with other curing method

Absorbed dose/ MGy EB oxidation Heat
0 3.2 5.9 14 /3.7TMGy oxidation”)
Element SiC1.600.02 SiC1.4000.03 SiC1.2100.03 SiC1.2100.00  SiC1.2600.4 SiC1.2800.55
composition
Oxyqen content/wt %0 0.6 1.0 1.1 1.1 10.2 17.2
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SYNTHESIS OF SiC CERAMICS BY PYROLYSIS OF ELECTRON
BEAM IRRADIATED POLYCARBOSILANE
Il . SENSITIZING EFFECT OF LOW MOLECULAR WEIGHT
POLYBUTADIENE ON CURING REACTION
XU Yunshu FU Yibei HUANG Ruiliang SUN Ying HUA Degeng
(Institute of Nuclear Physics and Chemistry: China Academy of Enginecring Physics, Chengdu 610003)

ABSTRACT  Low molecular weight polybutadiene (LMWPB) was mixed into PCS by solution

method. then irradiated in He gas by 9.0MeV electron beam generated by a LINAC - Results showed that
just 4. 8wt % of LMWPB can drastically lower down the gelling dose from 5 MGy to merely ~0.4 MGy -
The chemical structure of irradiated PCS containing LMWPB was similar to that without additives. Hz

and CH4 were detected by gas chromatography during irradiation- As detected by TGFTIR couplet ana~

lyzing technique and gas chromatography, there were also CHs and Hz released during the pyrolysis pro-
cess- The addition of LMWPB increased PCS ’ ceramics yield- Metal like pyrolysis product had been ob-
tained by heating the irradiated samples in Nz gas to 1200°C . Element analysis and X ray diffraction anal-

ysis verified the pyrolysis product is semi-crystalline SiC ceramics with high purity -

KEYWORDS Polycarbosilane: Curing, Electron beam, Sensitizer, Pyrolysis, Silicon

carbide ceramics
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