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Abstract The effect of the absence and presence of a phosphoric acid coating in the fiber surface on the thermal cy-
cling oxidation resistance of phenolic composites made with polyacrylonitrile(PAN)-based carbon fiber and stabilized
PAN fiber was examined. The thermal cycling oxidation resistance of the composites was compared by measuring the
weight change of the composite resulted from the exposure to thermal shock condition that each specimen was moved
repeatedly from a hot zone to a cold zone in air, which was modified from a conventional thermogravimetric method.
The experimental variables were temperature, time and cycle number of each specimen exposed to the hot zone. This
method‘ is simple, possible with a small size of the sample, and reliable due to real-time monitoring of the weight
change. The result showed that the composites made with the coated fibers have better thermal cycling resistance due
to high oxidation resistance at high temperatures than the uncoated composites in the both carbon fiber-reinforced
and stabilized PAN fiber-reinforced phenolic composites. The effect of a phosphoric acid coating on their microstruc-
ture after the thermal cycling experiment was also studied.
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Fig. 1. Variations of weight loss as a function of the number of
thermal cycle for uncoated (dotted line) and coated (solid line)
carbon fiber- phenolic composites exposed to 900°C for different
durations.

7kt 3] Aé“*‘}na Badh-dEwsA Ed4Ee 27)
400°C7HA] <A TR7}E o)lFRE FEFZAIE AlEEHH,
900C # OM A} A% burn-off7} wrAyslsict. &
S}EAE 717 BN E= w53l wet xle)r) glon,
olubd e 2 ok 600°C7HA] s} glo] Yoz o <t
&5k, o] £ ool e FHUZN-E ZglE= Aka g
gl oJ3to] Absiuk-g-of vf-g- RIZFSAHA FAR T
g Holx, 900~1100TC HH el 2438 burn-off

K SN g o] Aol &

Z:

oL

+ 3o e 7OOC o] Aol A 3] AbEh
ReE ZAHUG?, 28jng, 1252 T4
£ 2¢l dAkdk(thermal oxidation) £$7]|¢) =&5=
£4AF EFAEY dxsl EAE 2= oA, $
A A Ao FFFE @ T2 FHT F
2 EHA9 ojeygol sutd & o). 2jER,
1Zol A burn-off §&= AR} & 2T ofl4]
Aoz 3& o2 7ty WA E s, e 2k
9] GF 7|z WhB Ao 2 &4 uugg]% E3}z)
go] AP S FaAsty] Hated AlAjE GF7) why
2 vl Zhasie, af@Ade) Qe AES dolelE AT
so] Folch. whadf-SEFAl bds PANGS-7
EFA EZAEAAM Adfel date] 2EE=E 27 0.5
o 2.0v01% & AHERE ol %2, o)He] Frstel e
A Aol A AA|RE wpet 7o), 4 B3RS ] ¥
oA 74 S-gt GRS el Y] wEelh
3.1 ENMR-THETX SENE

2
g
ol i =
N

60

Weight (%)

40

20 |

1000°C A\t

0 N ! . LN N
0 20 40 60 80 100 120

Thermal cycle

Fig. 2. Variations of weight loss as a function of the number of
thermal cycle for uncoated (dotted line) and coated (solid line)
carbon fiber- phenolic composites exposed to different tempera-
tures for 10 seconds.
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Fig. 3. Scanning electron micrographs showing the microstructural change in the uncoated (left three) and coated (right three) car-
bon fiber- phenolic composites after the thermal cycling test at 900°C. (AL, Bl @ 1sec: A2, B2 3sec! A3, B3:5sec)
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Fig. 4. Variations of weight loss as a function of the number of

thermal cycle for uncoated (dotted line) and coated (solid line)

stabilized PAN fiber~phenolic composites exposed to different
temperatures for 3 seconds.
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Fig. 5. Variations of weight loss as a function of the number of
thermal cycle for uncoated (dotted line) and coated (solid line)
stabilized PAN fiber- phenolic composites exposed to 1000°C for
different durations.
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Fig. 6. Scanning electron micrographs showing the fiber- matrix change in the uncoated (left two) and coated (right two) stabilized

PAN fiber- phenolic composites after the thermal cycling test at 900C. (Al, Bl :
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