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Study of Thermal Curing Process of Continuous Silican Carbide Fibers

WANG Yi-fei FAN Zhen-xiang LI Xiao-dong WANG Jun LEI Shao-zeng
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Thermal Curing process was adopted to improve the traditional air-process to lower the oxygen content of continuous sili-
can carbide fibers by leading oxygen as little as possible to the fibers during their curing treatment. The influence of the thermal curing
process on the oxygen content of the fibers the structure and properties of fibers were systematically studied by means of IR EA  Ele-
ment Analyse  SEM and XRD.
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Fig.3 Relationship between tensile strength of
SiC fibers and thermal curing temperature

1.5
IR Nicolet Avater 360 E. S. P USA 400 ~
4000cm ! 3em™ /s KBr
SEM X -650 20kV
XRD Siemens D-500 X CuKa 35kV 35mA
N LECO TC-436 N/O CH PE -
2400 CHN Si 0]
YG - 002
2
2.1
2.1.1
1 PCS
PCS
10h
100%
2 PCS Si-H
PCS Si-H
PCS Si-H
3 SiC SiC
450°C 500C
102 100
< 100} —o— %h % ot —o— 2h
< oes} —0— 4h {é o} — 4h
I g6} —a— Gh 9\0 —f— Gh!
g 94} —n— gl % sr —x— 8h |
& o} —e— 10h 5 % ﬂ
1 i i 1 50 1 L 1 L
9200 350 400 450 500 350 300 350 400 450 500 350
shFRERE /T HERKHE /T
1 2 Si-H
Fig.1 Relationship between glue content and thermal curing Fig.2 Relationship between Si-H reaction
degree and thermal curing temperature
2 102
S ] - ] e
‘?—5 1t —A— 6h & 9% —O—00 ¢
# ——8h| 2 o) —a— 450
= 0s —6-10 # o) —x— 500
Q g . * : 900 2 -‘Il 6 é iO 12
300 350 400 450 500 550
HhTERE - T FAEERFHE I b
3 SiC 4

Fig.4 Relationship between glue content
and thermal curing time
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Fig.5 Relationship between Si-H reaction Fig.6 Relationship between tensile strength of
degree and thermal curing time SiC fibers and thermal curing time
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Fig.7 Relationship between tensile strength and speed of heating Fig.8 IR spectrum of thermal cross-linking PCS fibers
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Tab.1 Si-H reaction degree of TC-PCS fibers
Sample LO-PCS TC-PCS HO-PCS

Si-H reaction degree % 57.20 85.10 86.70
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Tab.2  Element composition of TC-PCS fibers
Sample/Element wt% Si C (0)
Raw-PCS 52.89 42.56 0.06
LO-PCS 51.13 34.59 13.32
TC-PCS 52.45 33.70 11.40
HO-PCS 48.64 33.8 15.23
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Tab.3 Element composition of continuous SiC fibers
Element % Si C 0 Chemical Formula Tensile Strength GPa
TC-SiC 52.23 25.06 14.39 SiCy 120p 48 1.89
HO-SiC 52.63 27.66 20.06 SiCy 200,67 1.75
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Fig.9 XRD spectrum of continuous SiC fibers
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Fig.10  SEM of continuous SiC fibers
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Fig.11  The change of tensile strength of continuous fibers with heat temperature in Ar
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