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The Study of the Carbon Fiber Coated by Boron Carbide Ceramic Precursors
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Abstract: Using PhBr and BF;: OEt, as the raw materials, the poly (p—phenylene borane) ( PPB) is synthesized,
After PPB is pyrolyzed in high tem perature, the product containing 54. 4% B,C. 32% free canbon and 13.6% B,0;is
obtained. If the carbon fiber ( Cf) is dipped in the solution of PPB and pyrolyzed in high temperature, the Cf coated by
B«C (BsC— Cf) is obtained, Comparing with raw Cf in same treat conditions, the tempereture of thermal oxidation
resistance of BsC— Cf has increased by 200°C. The & of Cf/SiC matrix composites made by using B,C- Cf 1800C is
improved 10.5% and the KIC is improved 19.4%. At 1850°C, the & is improved 31.6% and the KIC is improved
5.8% .
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Fig. 1 The XRD of PPB pyrolysis product in different temperature (curve a: at 800°C pyrolysiszed. curve b: at 1100°C pyrolysiszed
: B4Cband * : Cband O B203 band)

2.2 PPB
1 | PPB
B4C B203 Tab. 1 The Plement’s contains of the PPB pyrolysis product
: C B 0
B:C 54.4% , 32% , B203 (%) | 43.46 | 47.24 9.30

13. 6%
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Fig.2 The effect of 0.5% PPB coating times on tensile strength Fig. 3 The effect of 3% PPB coating times on tensile strength.
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Fig.4 The effect of PPB concentration on tensile strength (coating 3 time)
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Fig.5 The effect of different temperture of uncoated cf heatedl  Fig. 6 T he effect of different temperture of 0. 6% PPB coating

hr in air on tensile strenpth cf (coating 3times) heated I hr in air on tensile strength



36 2000 2
2.5 CF SiC
CF CF/SiC >
() SENB (KIC), 2
2 CF CF/SiC ( . 25M Pa)
Tab.2 The properties of BsC-Cf/sic and M axtix composites (thermal pressure: 25 MPa)
1800 ¢ 1850 °C, 1900 °C,
8, (MPa) 273 148 /
CF
KIC (M Pa m!/2) 11. 51 16. 45 /
0, (MPa) 301.7 194.7 18563
B.C CF
KIC (M Pa m!/2) 13.74 17. 41 /
s 1800 °C , CF CF/ SiC (8 10. 5% ,
KIC 19.4% ; 1850 °C , (o8 31. 6%, KIC 5. 8%
CF CF/SiC CF CF/SiC
3
BFs s B4C , XRD
R 54.45%B4C, 32% 13. 6% B203
PPB 0.5% CF 3 , 3% CF B4C
CF CF 200°C, CF CF
1800 °C , B4C CF CF CF/SiC a 10. 5%, KIC
19. 4% ; 1850 °C , @ 31. 6%, KIC 5. 8%, B4C CF CF/
SiC CF CF/SiC

11 Wang Yu— qing, Carbon, 1995, 33, (4): 427.

2]  Weddel J. K. J. Text. Inst. 1992, 81, (4): 333.

3] , , 1994, 11, (3): 33.

4] , , , . [J . , 1998, 20 (6): 109.



