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Abstract: The hardenability of white cast iron represents a critical fundamental property, as its level directly dictates the
engineering application value of this material, thus remaining an indispensable research direction. The microstructure of the
Fe-Cr-B white cast iron, hardenability curves, and CCT curves were analysed to discuss the hardenability issues when
boron was added in extremely high amounts. The results show that the addition of boron mostly results in the formation of
borides, and its content in the matrix is extremely low. The presence of a small amount of boron in the matrix is beneficial
to the hardenability of the material, enabling the matrix to transform into martensite in the as-cast state. End quenching
experiments and determination of the CCT curve also confirmed that Fe-Cr-B white cast iron has excellent hardenability.
The content of boron in the matrix is calculated via molecular dynamics, and its content is at the 1x10*% level. Within this
content range, boron is beneficial to the hardenability of Fe-Cr-B white cast iron.
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Tab.1 Chemical composition of Fe—Cr-B white cast iron
(mass fraction/%)

C B Cr Si Mn Ni v Fe

0.27 1.66 1723  1.07 1.32 2.67 1.23 Bal.
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Fig.1 As-cast microstructure of Fe-Cr-B white cast iron
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Fig.2 EDS test results
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Fig.3 XRD pattern of the as-cast Fe-Cr-B white cast iron
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Tab. 2 As—cast hardness of Fe—Cr—B white cast iron

Macro hardness ~ Matrix micro hardness  Boride micro hardness

(HRC) (HV) (HV)

54.1 3783 2164.0
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Fig.4 Hardenability curve of Fe-Cr-B white cast iron
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Fig.5 CCT diagram of Fe-Cr-B white cast iron
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Tab.3 Microhardness of the matrix at different cooling rates

Cooling rate/(‘C -s™) 0.05 0.1 0.5

5 10 20 50 100

Matrix hardness(HV) 403.4 432.8 463.9

537.6 593.8 603.8 615.9 626.4 635.0

&l 6 AN [F¥A SRR i i A AR 211 . (a) 0.05 “C/s;(b) 100 C/s
Fig.6 Microstructure of samples at different cooling rates: (a) 0.05 “C/s; (b) 100 C/s
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Tab.4 Balanced B content in the matrix at different

temperatures
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