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Effect of Heat-treatment Temperature and Atmospheres
on the Surface Character and Tensile Strength of Carbon Fibers

Sang-Hoon Rhee*, Hye Lyun Park* and Hee Dong Park®

ABSTRACT

Effect of heat-treatment temperature and environmental atmosphere on the surface character
and tensile strength of carbon fibers has been studied. The carbon fibers were heat-treated
at the temperature range of 200~500T for 1h in the air and N, atmosphere, respectively. When
carbon fibers were heat-treated in the air, the weight decreased to the range of 0.4~17.4%
and vSi-O-Si peak showed increasement in FT-IR spectrum. The tensile strength of them were
decreased from 2857 MPa to the range of 2143~2482MPa. In case of the N, atmosphere,
however, the weight loss amounted to the range of 0.4~1.9%, vSi-CH; peak showed inc-
reasement in FT-IR spectrum, and the tensile strength of them were in the range of 2900~
3050 MPa.
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Fig. 1. Schematic diagram of carbon fiber for
tensile test.
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Fig.2. Microstructure of as-received carbon fiber,
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Fig. 3. Weight changes of carbon fibers heat-trea-
ted in the air and N, atmosphere as a fu-
nction of the heat-treatment temperatures.
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Fig. 4. Microstructures of carbon fibers heat-treated
in the air at a) 400C and b) 500C for 1hr,

Fig.6& dxlejde] waidfe F71% 222
AL 4715 500CA A AT d2HFF o}
AES 492 8t shaidh E49] Fe7E &
g F FI-IRE &4 Adelch A A9 2F
3400cm™ o} 41 vSi-OH, 29403} 2890cm™ ol 4]
vC-H, 1723cm'ol4 C=0, 1260cm™ )4 vSi
-OHj, 11087} 1034cm™ o4} vSi-0-Si peak 5-°]
A=Y, 2 F vSi-0-Si peak-e F71FolA
A F 718 ZA elwken, vSi-OHy peaks
Ax E7ldA dxeF 7 24 el

Fig. 7& 4 &x9 #9714 g4 F A%
FEE AT Aoty A=A Bda4Fe] o
AZEE 2857 MPa2 24 375l g ¥
e A} 242 F-e 2o 500CHA dAE] Fole
2132 MPaZ2 =] A9 glol vls| oF 20% &
stdrh. ol Fig.39 3715 A=A 8 FAZGAE
axAle FARAE ZAGE o d2HR AA
2] Alstel] 93k FAAboletm AAE, AT F

Fig. 5. Microstructures of carbon fibers heat-treated
in the N, atmosphere at a) 400C and b)
500C for 1hr.,
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Fig.6. FT-IR spectrum of carbon fibers 1) as-re-
cieved, heat-treated b) in the air, and ¢)
in the N, atmosphere at 500C for 1hr,



Fo H2H, 199. 6

Az =g BV dagRe Euis s uKe o 53

4600
o N,
@ Air
3500
m };
= T T
= 00 | ¢ I 5
o I ] |
[y L a4
= *
92500 )
@9 =
B
sl
[¢}]
= 2000

15 1 L 1 H !
0o as-recieved 200 300 400 500

Heat-treatment temperature( °C )

Fig.7. Tensile strengths of carbon fibers heat-trea-
ted in the air and N, atmosphere as a fu-
nction of the heat-treatment temperatures,
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