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Fig-1  Effect of irradiation Fig-2 1R spectrogram of PCS fibers ~ Fig-3  Gel content of PCS fibers
condition on the IR spectrogram of irradiated in He byYray irradiated in various protecting gas
PCS fibers (a)Controlled, « Limited air» 2 He.[TN;

Absorbeddose; 9-0 MGy (a) Con~ (b) 3-0MGy. (¢) 5.-0MGy,
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ited air, (d) He, (e) NHs, (f) Nz
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Fig-4  Thermal gravity analysis (TGA) curves of Fig-5 GramSchmidt reconstruction chromatogram

PCS fibers irradiated in He

(a)Controlled: (b)1.0MGy, (¢)5-OMGy, (d)7-0MGy,

(e)13.8MGy. (f)15.0MGy

of decomposed gaseous products of PCS fiber
irradiated in He
(a)Controlled: (b)1.0MGy, (¢)5.-0MGy, (d)7-0OMGy,
(e)13.8MGy
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Tab-1  Evolved major gaseous products analyzed by gas chromatograph
Temperature/ C 410 490 640 700 730 790 830 860 900

H/vol %0 1.8 4.38 16.1 32 51.1 63.9 47.2 11.3 3.1
CH1/vol % 0 2 12.6  11.4 8.2 4.3 0.6 0 0
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Tab-2 Appearance of pyrolysed PCS precursor fibers cured by Y ray irradiation
Dose/ MGy 0.5 3.0 5.0 7.0 9.0 13.8 15.0
Limited air Clumped Fiber Fiber Metal like fiber ~ Metal like fiber ~ Metal like fiber ~ Metal like fiber

N2 Clumped Partial fiber Fiber Metal like fiber ~ Metal like fiber ~ Metal like fiber ~ Metal like fiber
He Clumped Partial fiber Fiber Metal like fiber  Metal like fiber  Metal like fiber  Metal like fiber
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Fig-6  SEM photos of SiC fibers obtained by heating ¥ ray irradiated PCS precursor fibers to1200°C in

Nz gas
(a) 9.0 MGy- He (b) 13.8 MGy. He (c) 13.8 MGy limitedair(d) 15.0 MGy. He
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Tab-3  Properties of SiC fibers by heating Y ray cured PCS fibers to 1200°C

Curing condition 5.0MGy (atmosphere air)  15.0MGy (Limited air) 15.0MGy (He) 15.0MGy(N2)
Oxygen content /wt %% 23 4.1 1.0 1.1
Tensile strengTh/CPa ~0.1 1.8 2.1 2.0
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EFFECT OF IRRADIATION ATMOSPHERE ON CHEMICAL
STRUCTURE AND PYROLYSIS PROPERTIES OF
POLYCARBOSILANE CERAMICS PRECURSOR FIBERS CURED
BY Y-RAY

XU Yunshu FU Yibei SONG Yongcai1 HUANG Ruiliang

(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics: Chengdu 610003)
1( The Sth Department, National University of Defense Technology, Changsha 410073)

ABSTRACT Polycarbosilane (PCS) ceramics precursor fibers were sealed in quartz tubes filled with
N2, He, NHsand air; irradiated to 1~~15MGy by Yray: then converted to SiC ceramics fibers at 1200°
C- Results showed that these filling gases have no significant effect on the FTIR spectra of the irradiated
PCS fibers- But serious oxidation of SiH group was observed in the samples which were irradiated in open
air- By using TGA-FTIR coupled analyzing technique and gas chromatography, CHi and a lot of Hz were
detected in the evolved pyrolysis gaseous product - When absorbed dose reached to 13.8MGy the irradiated
PCS fibers become infusible fibers: and metal like black SiC fibers were obtained by heating the irradiated
fibers to 1200°C in N gas- The oxygen content (1.1wt %) is much lower than conventional SiC fibers by
oxidation curing method- No defects were observed in the SEM photos of these SiC fibers-
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