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ABSTRACT

A study of the pack cemcented SiC coating on graphite was performed and the process conditions were
evaluated by means of experimental design. The content of Si, PsOs, B and AlLOs, reaction temperature, reaction
time and acid ireatment was tested as the experimental variables. The results were analyzed and compared
by Lhe characteristic value of 10% weight loss by oxidation. The acid treatment exhibited the most effective
anti-oxidation properly and the optimum conditions were the powder composition of 20% 5i, 3% B and 77%
SIC, the reaction temperature of 1550°C for 7 hours with phosphoric acid treatment. The pack coating performed
under this conditien improved the 10% weight loss oxidation temperature hy 514T compared to the bare
graphite.
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Table 2. Experimental Design by L2 Orthogonal Ar-

Table 1. Factors and Levels Used in This Study ray
e S ] Si | AkO, | PO, | B |ex[Az]4A]

1 2 A1 20 0 0 1 |1500| &5 | No
Siwt%) 20 30 AHE2] 20 a 0 3 |1560) 7 | Yes
AlLOs(wt%) ] 10 A3 | 20 10 1 1 11500 7 | Yes
POs(wt%) 0 1 A4 20 10 1 3 |1500] 5 Na
Blwt%) 1 3 A& | 30 1 1 |1650| 5 | Yes
RS2 5 (1) 1500 1550 Age | 30 1 3 |1500| 7 | No
ghg-A1 k) 5 7 Adgr| 30 { 10 i 1 (15501 7 | Na
H.PO, 413 No Yes A8 30 10 0 3 |1500] B | Yes
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Fig. 1. X-ray dilfraction patterns.
(a) Bare graphite
(b) Pack coated graphite (Experiment No. 2)

Fig. 2. The cross section of pack coated graphite {(Ex-
periment No. 2).
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Fig. 3. Oxidation curves of bare graphite and pack
coated graphites (heating rate, 10T /min,; in
air).

Tahle 3. The TG Characleristics of Pack Coated Gra-
phite by Experimental Design

TG 45
SYSTEM
3%loss 5%loss 10%loss
GRAPHITE 745 767 800
Agl 856 284 925
A2 1062 1130 1239
483 931 1020 1062
A4 952 975 1008
A5 950 1003 1112
B 817 851 915
A7 . 802 8243 358
138 906 931 973
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Table 4. ANOVA Table of 10% Oxidation Temperature of Pack Coated Graphite

{a) before pooling

L ANOVA Table Raw Data :‘
Source Pool Df 8 V F 5 rho%
Si [N] 1 17672.000 | 17672.000
ALO; [N] i 10512.500 | 10512.500
PO, [N] 1 13005000 | 1300.5000
B [N] 1 3960.5000 | 3960.5000
L [N] 1 14620.500 | 14620500
A1zt [N 1 39200000 | 3892,00000
9l4ka] 2l [N] 1 B7800.000 | 57800.000
el [N] 0 0.00000
e2 [N] 0 0.00000
(e} 0 0.00000
Total (Raw) (-] 7 106258.00 | 15179.714
(b} after pooling
ANOVA Table Raw Data :z
Source Pool bt S A F g rho%
S [N] 1 17672000 | 17672000 | 45.08163 17280.000 16.26
ALG, [N] 1 10512500 | 10512500 26.81760 10120.500 9.52
P20 [N] 1 13005000 | 1300.5000 3.31760 90850000 0.85
B [N] 1 39605000 | 3960.5000 10.10332 3568.5000 3.36
R [N] 1 14620500 | 14620500 | 37.29719 14228.500 13.39
A7) {NJ 1 39200000 | 39200000
al Abx]w) [N] 1 57800.000 | 57800.000 | 147.44808 | 57408.000 54.03 4
el (N7 0 0.00060
e [N] 0 0.00000
(&) 0 39200000 | 352.00000 2744.0000 2,58
Total Raw) | [—] 7 10625800 | 15179714
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Fig_ 4. Graph of level average of 10% oxidation temperature of pack coated graphite In a.
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Fig_ 6. Oxidahion curves of hare graphite and graphite
pack coated by optimum condition. (heating rate,
10T /mn.; i air).
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