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Microstructure Characteristic of Hypoeutectic White Cast Iron by
Laser Surface Hardening

YAO Jian-hua XIONG Ying SUN Dong-yue CHEN Zhi-jun

Research Center of Laser Processing Technology and Engineering of
Zhejiang University of Technology Hangzhou 310014

Abstract The surface of the hypoeutectic white cast iron of great wearable work piece in common use was treated by laser
hardening. The analysis and study laid emphasis on the microstructure characteristic of hypoeutectic white cast iron in
order to resolve the difficult problems of low useful life and high brittleness.
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Table 1 Component of hypoeutectic white cast iron
C Si Mn P S Ni Cr Mo Mg No. Production
3.78 2.06 0.51 0.12 0.01 0.37 0.24 0.24 0.06 1924Q
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Fig.1 Influence of nickel on base macrostructure
3
34 2 2a b

oeutectic white cast iron 100X a and local expend a 300X b
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3 100 X
a b IX1I0°W em? ¢ 1.3X10°W cm? a7s b 3.5s ¢ 23s
Fig.3 Metallurgical phase of transactions of laser hardening 100 X

laser power density a b 1X10°W em?> ¢ 1.3X10°W cem? laser actuation duration a 7s b 3.5s ¢ 2.3

2
Table 2 Micro-hardness distributing and geometric size of laser action sphere
No. Laser action zone Freezing zone Transition zone Heat infection zone
Distance to surface mm 0.020.070.120.17]0.220.27 | 0.32 ] 0.37 | 0.42 [ 0.47 | 0.52 | 0.62 | 0.65
a | Micro-hardness Hv 944 | 877 | 841 | 814 | 874 | 913 | 920 | 818 | 847 | 1035 | 1055 | 939 | 900
Geometrical size mm 0.37 0.5 0.03
Distance to surface mm 0.05 0.15 0.20 0.25 0.30 |0.35 0.40 0.45 0.50
b | Micro-hardness Hv 1886 1167 921 1041 975 896 686 821 671
Geometrical size mm 0.30 0.05 0.05
Distance to surface mm 0.10 0.12 0.22 0.27 0.32 0.3710.42]0.52
c Micro-hardness Hv 975 991 958 876 766 993 | 904 | 951
Geometrical size mm 0.22 0.05 0.15

4 a 3a a 300X b 3b b 300X ¢ 3¢ c 300 <
Fig.4 a local expend Fig.3 a 300 X b local expend Fig.3 b 300 X ¢ local expend Fig.3 ¢ 300X
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