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Table 1 Coefficients of oxidation rate of I;e40.4l/TiC at 

800  "C and 900  T 

\ol7r TiC T I T  k /rng.~rn-~.h '"' n -- 

88% 800 0.315 0.65 

88% 900 1.56 0.71 

807r 800 0.3 16 0.63 

807r 900 1.26 0.74 

time/h 

Fig.1 Variations of weight gains of Fe40AlRiC with oxidation 

tirr~e at  temperature of 8 0 0  T and 900  T in air 

T I  "C 

Fig.2 Variations of weight gain of Fe40AlRiC with oxidation 

temperature after 2 4  h oxidation 

Fig.3 SEhl micrographs of Fe40A1180 volYoTiC (arithmetic mean roughness value R, = 0.107 pm) after oxidation at 800  T 

for 65 h (a) cross section,(h) surface 
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Fig.4 SEM m~crographs of the oxldat~on surfaces of Fe40A1188 vol%T~C of different surface roughnehh ox~dlzed at 9OOT In 

alr for 48 h (a) R,=0.107 Fni, (b) R,=0.013 Fni 

Fig.5 SEM micrographs of the oxidation surfaces of Fe40A1188 vol%TiC (R,=0.013 Fm) oxidized for 24 hours at different tem- 

perature (a) 700 T , (b) 1 100 T 
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Fig.6 XRD spectrums of Fe40AV88 vol%TiC oxidized at differ- 

ent temperatures for different times 
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Fig.7 SEM micrographs of the fracture surface of Fe40A1/80vol%TiC oxidized at 800 OC for 65 h ( a )  oxidation layer 

and thr joint composite, ( h )  hl?O1 grains in the oxidation layer(the high magnification image of the area of "B" 

in Fig.7a) 
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HIGH TEMPERATURE OXIDATION BEHAVIOR 
OF Fe40AYTiC COMPOSITES 

GAO Mingxia, Zhang Shengcai , SHEN Zhiqiang , ZHANG Huage , YU Feng ,PAN Yi 
(Department of Materials Science and Engineering, Zhejiang University, Hangzhou 3 10027) 

Abstract: Tic matrix Fe40A1 intermetallic composites were made by spontaneous infiltration. The oxidation ki- 

netics of Fe40A1/80vol%-88vol%TiC composites were investigated by means of conducting the oxidation experi- 

ments in air at temperature of 700 OC - 1100 OC for up to 65 hours, and measuring the variations of the weight 

gains of the composites with the oxidation times. The microstructure evolution of the composites during the oxida- 

tion processing was studied by using SEMIEDS and XRD. The effect of the surface roughness of the composites 

on the oxidation behavior was also studied. The results show that, the weight gain data were fitted a power type 

law with the oxidation time with power coefficients ranging 0.63 - 0.75, the oxidation rate decreased with in- 

creasing the oxidation time. The oxidation layer was mainly composed of dense crystalline TiO,, the crystalline 

size of TiO, was effected by the oxidation temperature and the surface roughness of the composites. 

Keywords: composite, Fe40A1, T i c ,  oxidation, microstructure, kinetic 


