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Study on the Effect of Titanium and Niobium on the Microstructure and

Properties of High Chromium Alloy
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Abstract: In this paper, when titanium and niobium are added, the high chromium alloy's microstructure and mechanical
properties are researched. The results show that the microstructure of high chromium alloy was refined, impact toughness

and dynamic impact of anti-abrasion performance were improved.
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Tab.l Designed chemical composition of high chromium steel

N C Cr Si Mn
1# 0.9~12 10~12 0.4-0.8 0.4-0.8
2# 0.9~12 10-12 0.4-0.8 0.4-0.8
3# 0.9~12 10-12 0.4-0.8 0.4-0.8
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Tab.2 Measured chemical composition of high chromium
steel

ke C Cr Si Mn Ti Nb Ps RE i
% 112 110 073 064 O 0 W0.04 0.3 Fe
2# 094 102 085 087 033 0 W0.04 03 Fe
3% 091 101 085 0.88 025 011 w004 03 Fe

+1043*

Ti Nb PS RE A
0 0 W0.04 B Fe
0.20-0.40 0 W0.04 (e Fe
0.15-0.25  0.05-0.15 W0.04 (e Fe
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Fig.l Microstructure ofthe three materials
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Tab.3 Mechanical properties of each specimen
- AR AV Vi SR
WA mRE(HRC) (%)

(Tb/MPa a® /J.cm?

1# 452 820 27 4

24 474 860 21 6.3

34 47.0 830 35 8
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C Si Cr Mn Fe ST

26.40 43.09 1.07 29.44 100.00

1.24 8.56 0.97 89.23 100.00

1,0 12.20 1.03 85.67 100.00

27.58 41.19 31.22 100.00
SAER I B HTRTA TR (BT —1b)

C Si Ti Cr Mn Fe Y

1.28 9.47 0.72 8&53 100.00

91.79 3.68 453  100.00

45.86 1,9 0.25 15.11 0.97 3593 100.00

6192  0.46 17.95 7.34 0.30 11.01  100.00

1.63 9.53 0.90 87.94 100.00
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C Si Ti Mn Cr Fe Nb LY

49.26 49.32 0.24 026 0.92 100.00

40.16 41.30 030 461 1363 100.00

43.68 41.38 397 866 231 100.00

3528 149 031 1.08 21.03 4041 100.00

92.32 175 230 3.63 100.00

9.61 90.39 100.00
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Fig.2 SEM images ofthe three materials and EDS results of corresponding points in the pictures
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Tab.4 Test results of dynamic impact wear
R TS e R S

v o e e W
(o, 30 min) (hn#,30 min) A

1# 0.2346 0.201 6 0.436 2
2# 0,542 0.139 1 0.293 3
3# 0.168 6 0,355 0.304 1
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Fig.3 SEM images on impact abrasive corrosion surface
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