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Tabel 1 Chemical composition of Fe-Cr-B-C alloy W /%

C Si Mn Cr B Cu

Nb N Ti P S Fe

0.63 0.32 0.32 10.65 2.52 0.30

0.08 0.35 0.03 0.01 0.01 Fs
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)
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Fig.1 Microstructure of air-cooled Fe-Cr-B-C alloy
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Fig. 2 XRD result of air-cooled Fe-Cr-B-C alloy
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Table 2 Spectra Analysis results of matrix and
boride in air-cooled alloy

‘ B ATCR TR EU%
2H AR
Fe Cr B C
etk 91.78 6.55 0.52 1.15
(Fe,Cr), (B,C) 75.74 2032 2.45 1.49
(Fe,Cr), (B,C)y 82.53 12.61  0.82 231
(Fe,Cr); (B,C) 86.55 10.14 1.21 1.92

)‘“":f. 'ﬂﬂf \4---1 1
(Fe,Cr),(B,C) ", /

.

[E3 Fe-Cr-B-C 5&MEIBER
Fig. 3 Microstructure of rapidly cooled Fe-Cr-B-C alloy
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Fig. 4 XRD result of rapidly cooled Fe-Cr-B-C alloy
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Table 3 Spectra analysis results of matrix and boride
in rapidly cooled alloy
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Fe Cr B C
BIRTN 89.67 751 1.20 1.62
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(Fe,Cr) 5 (B, C), 8648 1002 178 172
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Experimental Study on High Strength and Toughness of Fe-Cr-B-C Casting
Alloy

ZHAO Shang-Ili', ZHANG Yue—xia', WANG Shou-zhong®
(1. Department of Mechanical and Electrical Engineering, Zhoukou Vocational and Technical College, Zhoukou 466000,
Henan, China; 2. Department of Biological Engineering, Shanggiu Polytechnic, Shangqiu 476005, Henan, China)

Abstract:
The Fe-Cr-B-C alloy was prepared by using a medium frequency induction melting furnace, a sand-coated
iron mold, and air cooling or rapid cooling. The structure and properties of the prepared alloy were observed
and tested by SEM (with EDS), XRD, and impact and hardness testers, respectively. The results show that
the air-cooled casting alloy has a macro-hardness of HRC 60 and an impact toughness of 7.2 J/em®. The
microstructure consists of lath martensite + retained austenite matrix and (Fe,Cr), (B,C), (Fe,Cr);(B,C),
(Fe,Cr) ,3 (B,C) ¢ boron carbides. In the microstructure of the rapidly cooled alloy, the (Fe,Cr), (B,C)
phase was not observed, and the macro-hardness of the rapidly cooled alloy increased by HRC 7.5, the impact
toughness increased by 6.4 J/cm? compared with those of the air-cooled casting alloy. The combination of
microstructure refinement, partial disconnection of net-like distributed boron carbides and increased content
of alloying elements in the matrix is the main reason for the improvement of macro-hardness and impact
toughness of rapid cold casting alloy.
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Fe-Cr-B-C alloy; air cooling; rapid cooling; hardness; impact toughness
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