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Effect of Nickel Content on Corrosion Resistance and Machinability
of Fe-23Cr-2.5C-1.2Si-1.08Mn-0.48Mo0-0.3V-xNi Cast Iron
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Abstract The extruder screw material is mainly SKD11, but the recent development of synthetic resins
have increased the occurrence of chemical corrosion and wear. To solve this issue, high chromium cast
iron is needed because of its good abrasion resistance and corrosion resistance, but its use is avoided
because of its poor machinability. In this study, to improve the machinability of high chrome cast iron,
0, 0.5, 1.0, 1.5% of nickel, which has excellent workability, was added to high chromium cast iron with
a composition of Fe-23Cr-2.5C-1.2Si-1.08Mn-0.48Mo0-0.3V, and annealed after casting. Subsequently, the
effect of nickel on the machinability and corrosion resistance was analyzed using a turning test and coin
polarization test, and compared with SKD11. After casting using a high-frequency vacuum induction
furnace, the annealing treatment was performed at 750 °C for five hours and then reheated at 1100 °C
for five hours. A turning test after annealing at 750 C showed that the machinability was improved
remarkably when the nickel content was over 1.0%. In the potentiodynamic polarization test in a 5%
NaCl solution, the corrosion resistance decreased with increasing nickel content in the as-cast and
annealing treatment. On the other hand, after reheating, the corrosion resistance was best with a 1.5%
nickel content.

Keywords : Cast Iron, Machinability, Corrosion Resistance, Turning Test, Potentiodynamic Polarization
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Fig. 1. (a) High frequency induction furnace, (b) Lost
wax mold, (c) Casting specimens.

Table 1. Chemical composition of the experimental
alloys.(wt%)

Alloy C Cr Mn Mo Ni Si \% Fe
0%Ni 230 23.0 0.62 041 1.15 033 bal
0.5%Ni 251 21.6 061 043 056 0.11 0.33 bal
1.0%Ni 256 21.6 0.82 042 099 0.13 033 bal
1.5%Ni 246 231 0.83 042 143 1.14 034 bal
SKD11 1.5 12 0.6 1.0 0.4 035 bal
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Fig. 2. Microstructure of specimens as-cast. (a) 0%Ni
(b) 0.5%Ni, (c) 1.0%Ni, (d) 1.5%Ni (OM, x1000)
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Table 2. Transformation temperature measurement
of high chromium alloy using TMA.

Ferrite temp. section Graphite temp. section
0%Ni 610.6 ~ 700.9 859.2 ~ 891.3
0.5%Ni 629.0 ~ 679.8 820.1 ~ 856.0
1.0%Ni 608.9 ~ 681.8 7879 ~ 8414
1.5%Ni 589.9 ~ 666.9 757.7 ~ 815.2
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Fig. 3. Microstructure of 750 T annealed specimens.
(@) 0%Ni (b) 0.5%Ni, (c) 1.0%Ni, (d) 1.5%Ni
(OM, x1000)
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Fig. 4. Microstructure of graphite precipitated from
1.5% Ni specimen after 750C annealing (SEM
x5000)
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Fig. 5. Microstructure of 1100T heat treated specimens
after 750C annealing. (a) 0%Ni (b) 0.5%Ni, (c)
1.0%Ni, (d) 1.5%Ni (OM, x1000)
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Fig. 6. Vicker’s hardness of 23Cr-2.5C-1.2Si-
1.08Mn-0.48Mo-0.3V-xNi cast iron.
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Fig. 7. Change in chip shapes for specimens. (a)
0%Ni (b) 0.5%Ni, (c) 1.0%Ni, (d) 1.5%Ni
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