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Effect of Vanadium on Wear Resistance of Track
Shoe of Steel 25CrMnB

Deng Tongwu
(PanGang Group Research Institute Co Ltd, State Key Laboratory of Vanadium and
Titanium Resources Comprehensive Utilization,Panzhihua 617000)

Abstract Concentrating on the problem that the existing track shoes are vulnerable to rapid wear and tear caused early
failure,in this paper,25CrMnB is used as the comparative steel,added 0. 08% ,0. 12% and 0. 16% vanadium respectively,
smelted and cast into 50 kg steel ingots in a laboratory using a 150 kg medium frequency vacuum induction furnace. The steel
ingot is heated by a box type electric resistance furnace and rolled into a flat steel of 12 mm thickness. The effects of different
vanadium contents on the wear resistance is studied by wear resistance test and precipitation phase analysis. The results show
that, with increasing vanadium content in the steel ,the amount of vanadium precipitates increases,and the hardness as well as
wear resistance of the test steel are significantly improved. When the vanadium content in the steel increases from 0.004% to
0.16% ,the HRC hardness value of the test steel increased from 36.5 to 43. 5, compared with 25CrMnB steel ,and the relative

abrasion rate decreases from 100% to 88.2% ,and the relative abrasion rate decreased by 11.8%.
Material Index Steel 25CtMnB, Vanadium, Track Shoe, Wear Resistance
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Table 1 Chemical composition of experimental steel /%
RS C Si Mn S Cr B A%
1* 0.23~0.28 0.15~0.35 1.10~1.40 <0.020 =<0.015 0.40 ~0.50 0.0005~0.0030 0.004
2# 0.23 ~0.28 0.15~0.35 1.10 ~1.40 <0.020 =<0.015 0.40 ~0.50 0.0005~0.0030 0.082
3# 0.23 ~0.28 0.15~0.35 1.10 ~1.40 <0.020 <0.015 0.40 ~0.50 0.0005 ~0.003 0 0.121
4* 0.23 ~0.28 0.15~0.35 1.10 ~1.40 <0.020 <0.015 0.40 ~0.50 0.0005 ~0.003 0 0.159
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Table 2 Testing result of wear resistance
BHE/ g
e . xR
bR ¥y o
1-1 0.447 4
1* 12 0.459 4 0.4550 100
13 0.458 3
2-1 0.42717
2t 22 0.428 8 0.428 6 94.2
23 0.4292
3-1 0.414 4
3% 32 0.4154 0.413 4 90.9
33 0.4104
4-1 0.400 5
4% 42 0.4010 0.4015 88.2
4-3 0.402 9
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Table 3 Testing result of HRC hardness value of test steel

HERS 1 2 3 iy
1* 36.7 36.3 36.4 36.5
2# 38.2 38.3 38.6 38.4
3* 42.5 42.9 42.2 42.5
4* 43.4 43.6 43.6 43.5
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Fig. 1 Effect of vanadium on hardness and relative abrasion
rate of test steel
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Table 4 Solid solution precipitation test resolt of vanadi-
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2 0.0032 0.007 0.039 0.080 0.0042 48.8
3* 0.0027 0.023 0.052 0.121 0.003 7 43.0
4* 0.002 8 0.021 0.067 0.159 0.0039 42.1
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Fig.2 Test steel vanadium precipitating amount and proportion

B3 RBM V M HARTES : (a) (b)2*54,0.08% V; () (d)4*iR#,0. 16% V
Fig.3 Morphology of vanadium precipitated phase in test steels: (a)(b)2* sample,0.08% V;(c) (d)4" sample,0. 16% V
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Table 5 Test results of mechanical properties of test steels

FRA#S R/ A% 2% Ao(KE)/)
1 i % 0 o 28,29,26
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3 } 332 i;:g gf 30,32,32
4 " 1‘5‘8 s 2 35,33,31
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Fig.4 Microstructure morphology of austenite in test steel and rating of austenite; (a) sample Nol, 6.0;(b) sample No2, 7.0;(c) sample

No3, 8.0;(d)sample No4, 8.5
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