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Effect of vanadium content on microstructure and properties of
W6Mo5Cr4Vx high speed steel for bit

Wang Zhenguang
(Shandong Vocational College of Industry, Zibo 256414, Shandong, China)

Abstract: In this paper, different content of vanadium was added to W6Mo5Cr4Vx high speed steel for
bit, and the microstructure, wear resistance and corrosion resistance were tested and analyzed. The res-
ults show that the addition of vanadium can improve the wear resistance and corrosion resistance of
high speed steel. With the increase of vanadium content from 0 to 5%, the wear resistance and corro-
sion resistance of steel increase firstly and then decrease. The optimized vanadium content in experi-
mental steel is 3%. Compared the steel without vanadium addition, the wear volume of W6Mo5Cr4Vx
(x=3) high speed steel decreases by 5.2x10° mm’, and the corrosion potential shifts positively by 57 mV.
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Table 1 Chemical compositions of W6Mo5Cr4Vx high speed steel specimens %
T C w Mo \ Si Mn HETH Fe
A1 (x=0) 0.9+0.05 6.0£0.2 5.0£0.2 4.0+0.1 0 <0.03 <0.035 <0.3 Bal.
WEE2(x=1) 0.9+0.05 6.0+0.2 5.0+0.2 4.0+0.1 1 <0.03 <0.035 <0.3 Bal.
HFE3(=2) 0.9+0.05 6.0£0.2 5.0£0.2 4.0+0.1 2 <0.03 <0.035 <0.3 Bal.
itE4 (x=3) 0.9+0.05 6.0+0.2 5.0+0.2 4.0+0.1 3 <0.03 <0.035 <0.3 Bal.
S (x=4) 0.9+0.05 6.0£0.2 5.0£0.2 4.0+0.1 4 <0.03 <0.035 <0.3 Bal.
k6 (x=5) 0.9+0.05 6.0+0.2 5.0+0.2 4.0+0.1 5 <0.03 <0.035 <0.3 Bal.
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Fig. 1 Microstructure of the experimental steels with various vanadium contents

22 Mt EREEE

ANFE S R W6Mo5Cra Vi 18 1 AN 1 RE i
PAPEREIR LS RN 2 frs . B 2 AL BEV &
SN, SRR ARG N, TR S e A4
Fie MV M 0B 3% B, R EE AR
/N FEAER O 8, T DL 1 BB R e S s (H Y
M 3% $EINE] 5% B, BEBUATRARH B #E— 20
ANRTTIEAT BER, TSI ERE A T F e, 5V &
0 HH LI, V & 3% W6Mo5Cra Vi 15 i A9 1 Af
FUAFLN 14.8x10° mm’ Ji/NE 9.6x10° mm’, I/
T 52x10° mm’, V&5 4% 1 5% BHRFE AR

151
14|
£
S 13}
=
X
= 12}
=
=
g@ 1k
10k .
9 1 1 1 1 1 1
0 1 2 3 4 5
P E/%

2 R R R 4 R
Fig.2 Wear resistance test results of experimental steels
with various vanadium contents
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Fig.3 SEM photos of wear surface morphology of experimental steels with various vanadium contents
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Table 2 Corrosion resistance test results of W6Mo5Cr4Vx
high speed steel specimens

S W E % JER ALV
AL 0 -0.724
A2 1 -0.711
A3 2 -0.692
1k 3 —0.667
S 4 -0.672
HE6 5 -0.679
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Fig. 4 SEM photos of the samples after corrosion test
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