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Abstract

In this research, the two-body-type abrasive wear resistance of heat-treated 16wt% Cr - 2wt% Mo (as shown by %)
with 0 - 3%V cast iron was investigated. The test specimens were annealed at 900°C for 3 h and cooled in a furnace.
The annealed specimens were held at 1000°C for 1.5 h and hardened by oil-quenching. The as-hardened specimens
were tempered at 450, 500 and 550°C for 2 h and cooled in air. The two-body abrasive wear resistance of specimens
was evaluated according to ASTM D6037. It was found that the hardness of specimens varied depending on the
vanadium content and heat treatment condition. A linear relationship between wear loss and wear distance was
obtained in all specimens. The wear rate (Rw, mg/m) decreased with an increase in the hardness. The Rw value

slightly reduced as the vanadium content rose to 1%. At greater than 1%V, the Rw decreased remarkably. At each
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vanadium content, the lowest Rw value was obtained in the specimen tempered at 500°C and the highest value of

Rw was obtained in the specimen tempered at 550°C. The highest wear resistance was obtained in the 3%V specimen.

Keywords: high Cr cast iron, heat treatment, two-body abrasive wear resistance, hardness, V effect
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Figure 1 Schematic drawings of procedure to produce

test pieces.
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Table1 Chemical composition of specimens.
Alloy (wt%)
Specimen
C Cr Mo Vv Fe
No.1 3.04 1590 2.01 0.08
No.2 3.07 16.28 2.00 1.03
balance
No.3 3.03 1641 195 197
No.4 3.05 15.66 2.05 2.81

*Si and Mn less than 0.6%, S and P less than 0.01%
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Test specimen

Figure 2 The Suga abrasion tester. (ASTM D6037)
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Figure 3 As-cast microstructures of specimens with

0 and 3%V. (By OM)
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Figure 8 Effect of Vanadium content on wear rate (Rw)

of specimens.
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Table 2  Micro-hardness of specimens.
Micro-hardness, HV0.1
Specimen As-
hardened 450°C  500°C 550°C
0%V 731 693 764 744
1% V 766 728 817 753
2% V 798 771 841 766
3%V 847 809 883 698
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