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Abstract: Effect of carbon content, ranging from 1.76% to 3.65% , on the impact wear performance
of high vanadium high— speed steel was studied using self— designing impact wear tester WM — 1.
The results show that when the carbon amount is lower than 2. 3%, the matrix is ferrite, so the wear
resistance of the high vanadium high— speed steel is very bad and the main wear mechanism is scouring
and plastic deformation. After the carbon content reached 2. 3%, the matrix is martensite primarily
and the impact wear resistance performance enhanced largely compared with the low — carbon high
vanadium high— speed steel. When the carbon content achieved 3.0%, the wear resistance achieves
peak value. With the increase of carbon content, the quantity of primarily chromium and molybdenum
cartbide increased while the wear resistant decreased because the crack sprout in grain boundary at
where the carbides formed and the flaking is the main wear mechanism in the impact process.
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Table 1 Chemical composition of samples %

A% C Cr Mo Si Mn S P

9.7 1.76 3.84 2.95 0.95 0.09 0.083 0.060
1006 2.09 4.14 3.76 0.86 0.09 0.066 0.065

9.7 2.33 4.23 3.16 0.98 0.12 0.087 0.065
100 2.70 4.13 3.00 1.05 0.13 0.065 0.058
1002 3.02 3.52 2.38 0.85 0.22 0075 0.068
100 3.29 4.00 2.88 1.06 0.13 0055 0.078
108 3.65 3.70 2.41 1.00 0.25 0.073 0.059
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Fig. 1 Heat treatment curve of high vanadium

high— speed steel
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(a) Scheme of impact wear tester WM-1
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Fig.2 Diagrammatic chart of operating principle and
main part of impact wear tester WM— 1
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Table 2 The hardness and impact toughness of samples

(HRC) J/ em®

H1 H2 H1 H2
A < 20 < 20 12. 0 1. 0
B < 20 < 20 13.5 11.9
C 57.4 58.6 9.3 7.5
D 61.4 58.4 9.4 7.2
E 59.3 61.6 7.1 6.2
F 62.5 61.9 5.8 5.2
G 62.2 63.5 5.1 4.4
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Table 3 The abrasion loss and relative
wear resistance of samples

/g

H1 H2 H1 H2
A 7.10 5.78 1.00 1.22
B 4.20 5.36 1.69 1.32
C 0.81 1.25 8.76 5.68
D 0.81 1.26 8.76 5.63
E 0.73 0.57 9.72 12.45
F 0.86 1.19 8.25 5.96
G 0.98 1.72 7.24 4.12
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Fig.3 Effect of carbon content on the

relative wear resistance
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Fig.5 Cross— section of impact wom surface and EDX analysis of the white substance near the crack of sample F
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