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Experimental Study on Preparation of High Chromium
Cast Iron from NiO Direct Alloying
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Abstract: The process experiment of the high chromium cast iron preparation by medium frequency furnace
was carried out by using NiO instead of Ni for alloying and adding rare earth modification agent. After
optimizing, the preparation of high chromium cast iron was introduced from the following aspects: chemical
composition design, smelting process, addition way of NiO and modification agent, and heat treatment process.
The yield of Ni reached 98.9% by replacing Ni with NiO. The as-cast hardness of the high chromium cast iron
prepared by this process is HRC 58-59, heat treatment state hardness is HRC 62.5-63.5. The wear resistance of
high chromium cast iron liner prepared by this process is more than 2 times that of high manganese steel liner,

and production costs are reduced by 9.1%-10.6%.
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Table 1 Chemical composition design wp/%
C Cr Si Mn Ni Mo P S Fe
3.2~3.5 17~19 <0.8 0.6~1.0 0.8~1.0 0.4~0.6 <0.10 <0.05 &
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Table 2 Chemical composition of industrial grade NiO  wy/%
NiO Co Cu Fe Zn S 3Ca,Mg,Na BilRANEY TiilbkY)
77 0.006 0.004 0.007 0.003 0.005 0.38 0.08 0.06
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Fig. 1 Test casting heat treatment process
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Table 3 Chemical composition of the casting wp/%

S C Cr Si Mn Ni Mo P S
BEH Y 3.2~3.5 17~19 <0.8 0.6~1.0 0.8~1.0 0.4~0.6 <0.10 <0.05
i s b 20.4 0.80 091 048
BEESMT 3.6 184 076 078 1.00 0.466 0.07 0.018
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Table 4 Test specimen hardness
Vs FEFHRC
s 58~59
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Fig. 2 Relationship of the reciprocating number-weight reduction
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