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Fatigue Properties of Vanadium-Silicon-Manganese
Spring Steel 35SiMnVB

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

Abstract The microstructure ,mechanical properties, high-frequency fatigue properties of vanadium-containing silicon
— manganese 35SiMnVB spring steel,as well as the process performance and fatigue life of the plate spring assembly for a
certain auto model and the commonly used 60CrMn steel were studied and tested. The comparison shows that 35SiMnVB
steel has good strength-toughness matching, higher high frequency fatigue life and better process performance than that of
60CrMn steel,and the fatigue life of the bench is more than 150 000 times to meet the technical requirements of rear leaf
spring assembly of a auto model.
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Tablel Chemical composition of test steels/ %
M C Si Mn Cr \ B P S 0 N
35SiMnVB 0.36 1.15 1.27 0.01 0. 100 0.001 6 0.022 0.010 0.001 1 0.004 2
60CrMn 0.60 0.30 0.95 0. 85 0.004 0.000 2 0.015 0.017 0.001 2 0.003 7
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Fig.1 Diagram of high frequency fatigue sample
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Table 2 Testing result of microstructure ,hardness and non-metallic inclusions of test steels

A/ p FkLEE/ IR G #ELRA HB 2B FiFR R
" mmxmm  RBUHAR % BE/mm A A B c D
6 x70 F+P 7.5 0.05 230 1.0 0.5 0 0.5
35SiMnVB 7x70 F+P 7.5 0.07 230 0.5 0.5 0 0.5
16 x 70 F+P 7.0 0.11 220 1.0 0.5 0 0.5
6 x70 F+P 6.0 0.15 310 1.0 0.5 0 0.5
60CrMn 7x70 F+P 6.0 0.14 310 1.0 0.5 0 0.5
16 x70 F+P 6.0 0.28 290 0.5 0.5 0 0.5
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Table 3 Fatigue limit stress of test steels
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Table 4 Testing result of microstructure and hardness of test steels after heat treatment
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AR BKREE/C ®E PO Bk R o] Kk R/ C HRC W% wm mm X mm
800 ~900 55 55 400 ~420 45 6 x70
35SiMnVB 880 ~ 900 55 55 RED KK 400 ~420 45 SRR + [\ k B ik 7 x70
880 ~900 55 54 400 ~420 45 16 x 70
840 ~ 860 61 61 470 ~ 500 4“4 6 x70
60CrMn 840 ~ 860 61 61 &+ FRDEEK 470 ~500 44 B Ak 7 %70
840 ~ 860 58 56 470 ~500 44 16 x 70

&2 35SiMnVB #%(a) 1 60CrMn 4 (b)860 ~900 °C & k 2H
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Fig.2 Morphology of structure of steel 35SiMnVB (a) and steel

60CrMn(b) quenched at 860 ~900 °C
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Fig.3 Morphology of structure of steel 355iMnVB (a) and steel

60CrMn(b) quenched at 860 ~900 C and tempered at 400 ~ 420
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Table 5 Depth of decarburization of steel 35SiMnVB and

steel 60CrMn after heat treatment/mm

W M Rl R T 3 % -
6 x70 0.07 <0.18
35SiMnVB 7x70 0.11 <0.21
16 x70 0.16 <0.40
6 x70 0.12 <0.18
60CrMn 7x70 0.17 <0.21
16 %70 0.36 <0.40




- 70 - L2530 ¥4 %
# 6 35SiMnVB {1 60CrMn HI & BRI ABER
Table 6 Result of bench fatigue test of steel 35SiMnVB and steel 60CrMn
_ HEEER
by =] ARG oM ] 5 3 2 p
35SiMnVB 0 0 0 0 0
KRBT/ mm 0+0.5 60C:Mn 0 0.5 0 0 0.5
35SiMnVB 82.5 83.7 86.2 85.5 82.5
BRI/ mn 85.0£5.0 60CtMn 84.2 83.5 85.3 81.6 83.5
EE 40.5 4.5 39.3 37.5 37.5
B/ (N - ety T3040 35SiMnVB & 9.7 9.5 9.5 93.7 2.6
(N '+ mm HARIE91.0£10 60C:Mn EE 3.5 40.5 39.3 3.5 36.5
54 s 2.6 93.7 9.6 2.6
355iMnVB 16.2 15.8 16.9 - -
AR/ TR =15.0 60CrMn 8.5 9.4 9.8 - -
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