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Table 1 Factor level table of orthogonal test  wg/%

K- Al Cr B
1 5 5 0.5
2 7 6 15
3 9 7 2.5
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Table 2 Chemical composition of the raw materials wg /%
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Table 3 Orthogonal test scheme and test results

wEs A(CAl) B(Cr) C(B) AR
/(10°g-mm?-h™)

D) 1 1 1 32.41
) 1 2 2 14.82
® 1 3 3 27.88
@ 2 2 3 28.94
® 2 3 1 7.67
® 2 1 2 20.24
© 3 3 2 2.19
® 3 1 3 6.13
© 3 2 1 4.98
K1 7511  58.78 45.06

K2 56.85  48.74 37.25

K3 1330  37.74 62.95

Kl 25.037 19593  15.020
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N
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k3 4433 12580  20.983
W2%R  20.604  7.013 8.566
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Fig. 1 Variation trend diagram of oxidation weight gain rate with the

contents of Al, Cr and B elements
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Table 4 Chemical composition table of 9AI-7Cr -1.5B

alloy with optimum element ratio W /%
Al Cr B C Fe
9.09 7.28 1.39 0.31 81.93
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Fig. 2 Microstructure of Fe—9A1-7Cr —1.5B alloy
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Fig. 4 Microstructure and energy spectra of Fe-9Al-7Cr-1.5B alloy
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Fig. 10 Effect of B content on high temperature oxidation rate of test alloy
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Fig. 12 Effect of Cr content on high temperature oxidation rate of test
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Effects of Al, Cr and B Elements on Microstructure and High Temperature
Oxidation Resistance of Fe-Al Based Heat Resistant Alloy

ZHANG Shi-jie, LIU Xiao—dan
(Langfang Technical College of Profession, Langfang 065000, Hebei, China)

Abstract:

The effects of Al, Cr, B alloy elements on the microstructure and high temperature oxidation resistance of the
tested alloy were studied by orthogonal test. The results showed that the room temperature microstructure of
the alloy consisted of ferrite and Fe,B, and the new phase Fe,B was formed from element B and distributed
along the grain boundary. Part of Al and Cr elements were solidly dissolved in the matrix, while the other part
existed in Fe,B, and no new phase was formed. The effects of the three alloying elements on the oxidation
resistance at high temperature were as follows: increasing the content of element Al, the high temperature
oxidation rate of the test alloy decreased. When the content of Al element reached 9%, the Al,O, protective
film formed by the experimental alloy had a good protective effect on the matrix, showing a good oxidation
resistance at high temperature. Increasing the content of element B increased the oxidation rate at high
temperature. When the content exceeded 2.0%, boron oxides such as AIBO, and B;O would be formed, which
inhibited the formation of Al,O, oxide, making the high temperature oxidation performance of the test alloy
worse and worse. Increasing the content of element Cr, the value of high-temperature oxidation rate gradually
decreased. When the content of element Cr reached or exceeded 5%, the formation of Al,O, oxide film would
be promoted, and the high temperature oxidation resistance would be improved gradually.

Key words:
heat resistant alloy; orthogonal test; high temperature oxidation resistance; oxidation weight gain rate; oxide
film

(%4t &M, lJdm@foundryworld.com )



