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Effect of the Cr/C on Microstructure and Wear Resistance of Medium
Chromium Cast Iron Compound Wear-resistant Roll Ring
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Abstract: The outer layer of medium chromium cast iron plays the main role of wear resistant and crush materials in the
service process of the medium chromium cast iron compound wear-resistant roll ring. The effect of Cr/C on the
microstructure, mechanical properties and wear resistance of medium chromium cast iron were studied. The results show
that the form and quantity of carbides are affected by the difference of Cr/C. When the ratio of Cr/C is higher (3.17), the
carbides are mainly composed of the (Cr, Fe)iC3 which like chrysanthemum and dispersive bulk, the area ratio of carbides
is 8.90%, the impact toughness is 8.6 J and the hardness is 52 HRC; when the ratio of Cr/C is lower (2.66), the carbides
are mainly composed of the (Fe, Cr)3C like nets and the (Cr, Fe)7C3 lath-shaped, the area ratio of carbides is 13.31%, the

impact toughness is 5.3 J and the hardness is 56 HRC. When the Cr/C is higher, the abrasive wear resistance is better. It

can relieve stress concentration during wear process and delay the spalling of debris because of its high toughness.

Key words: medium chromium cast iron compound wear-resistant roll ring; Cr/C; the (Cr, Fe)”™ carbide; wear

resistance
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Fig.l XRD spectrum ofthe samples of 1# and 2#
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Tab.l Chemical composition and heat treatment parameters

=S AR c Si Mn Cr Mo WasETTE Cr/C tt
1# EIINES 2= AP 3.11 179 0.818 8.27 bra V& 2.66
2# +500 °C[a]k 12h 2.72 1.56 0.903 8.64 jrin=s D& 3,7
2RI ERE A B A S 5T B R R
Tab.2 Mechanical properties of the specimen and mass and weight loss before and after wear

VNt B (HRC) A3l aj/Cllem) M RE R JE 5T g JE S T g KEEY

10 000 25.613 25.441 0.172

1# 56 5.3 20 000 26.095 25.796 0.299

30 000 25.819 25.432 0.387

10 000 25.856 25.702 0.154

4# 52 8.6 20 000 25.920 25.635 0.285

30 000 25.789 25.437 0.352
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Fig.2 Microstructure ofthe samples 1# and 2#
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Fig.3 The carbide area ratio of the samples 1# and 2#
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