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Effect of Ni on Corrosion Fatigue Properties of Medium
Carbon High Strength Spring Steel

Sun Manli'?, Hui Weijun'?, Zhang Daiming’, Dong Han' and Weng Yuqing'*’
(1 National Engineering Research Center of Advanced Steel Technology, Central Iron and Steel Research Institute, Beijing 100081 ;
2 Faculty of Materials and Metallurgical Engineering, Kunming University of Science and Technology, Kunming 650093 ;
3 The Chinese Society for Metals, Beijing 100711)

Abstract The effect of 0. 52 ~ 1. 00 Ni on corrosion fatigue properties of 2 000 MPa grade medium carbon spring steel
NHS (0.44 ~0.45C, 1.95 ~2.08Si, 0.68 ~0. 70Mn, 0.90 ~0.92Cr, 0. 14 ~0. 15V) has been studied by using accel-
erated corrosion (5% NaCl salt spray) test and rotating bending fatigue test. Results indicated that with increasing the Ni
content in steel NHS, the depth of corrosion pits in steel decreased and the corrosion pitting potential of steel in 5% NaCl
aqueous solution increased as a result to increase the corrosion fatigue strength and life of the steel. As compared with con-
ventional spring steel 60Si2CrVA, the spring steel NHS presented better anti-corrosion fatigue properties.
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Table 1 Chemical composition and Mechanical properties of test steels

p— e E RS/ % FRBE/MPa  BESHERR/MPa o,
C Si Mn Cr Ni v P S Al Ryo.2 R, o R,
NHS-10 6.45 1.95 0.68 0.92 0.52 0.14 0.009 0.005 0.018 1765 2045 910 0.44
NHS-11 0.44 2,08 0.70 0.90 1.00 0.15 0.005 0.004 0.030 1780 2060 - -
60Si2CrVA  0.62  1.62  0.49  0.88 - 0.18  0.007 0.003 0.018 1745 1915 780 0.41
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Fig. 1 Specimen for rotating bending fatigue test
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Fig.2 Fatigue S-N curves of test steels: (a) non-corrosion; (b) after salt spray corrosion for 10 test-periods
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Fig.3  Morphology of typical fatigue fracture of non-corrosion

steel NHS: (a) crack initiating from surface of specimen; (b) crack
initiating from inclusion in specimen
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Fig.4 Morphology of corrosion fatigue crack initiating from surface of specimen of test steels, SEM: (a) (b) steel NHS; (c) (d) steel

60Si2CrVA
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Fig.5 Effect of corrosion test periods on depth of corrosion pit
of test steels
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Fig.6 Anodic polarization curves of test steels
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