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The Past and Future of High-strength Steel for Valve Springs
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Sumie Suda Nobuhiko Ibaraki

For reduced fuel composition, the demand for downsizing and weight reduction in automobile engine valve
springs is rising. As part of this trend, Kobe Steel has developed a high tensile strength steel for valve
springs and greatly improved conventional manufacturing methods for such springs. This report describes
present trends in high strength steels for valve springs and the current development status of super high

strength steels.
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Fig. 1 Valve spring in automobile engine
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Fig. 2 Manufacturing process of valve spring
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Table 1 Chemical compositions of wire rod for valve spring

(mass )
C Si Mn Ni Cr \% Steel grade
High Si-Cr-V steel | Super high tensile | 0.56 - 0.61 | 1.80-2.20 | 0.70- 1.00 | 0.20-0.40 | 0.85-1.05 | 0.05-0.15 | KHV10N
Si-Cr-V steel High tensile 0.60 - 0.65 | 1.30-1.60 | 0.50-0.70 O 0.50-0.70 | 0.08-0.18 KHV7
Si-Cr steel SWOSC-V 0.51-0.59 | 1.20-1.60 | 0.50-0.80 O 0.50 - 0.80 ] SAE9254
Cr-V steel SWOCV-V 0.45-0.55 | 0.15-0.35 | 0.65-0.95 ] 0.80-1.10 | 0.15-0.25 | SAE6150
Carbon steel SWO-V 0.60 - 0.75 | 0.12-0.32 | 0.60-0.90 0 0 0 SAE1070
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Fig. 3 Trend of high strength steel for valve springs in Kobe Steel
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Fig. 4 Ratio of valve spring steel in Kobe Steel
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Fig. 5 Effect of tensile strength of steel wire for valve spring on
fatigue strength
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Fig. 6 Relationship between core hardness and residual shear strain
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Fig. 7 Relationship between nitriding temperature and hardness
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Fig. 8 Composition of inclusion
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Table 2 Properties of oil-tempered wire

Tensile strength |Reduction of area y grain
(MPa) (@) size No.
Developed 2157 46.4 14.0
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Fig. 9 Relationship between low annealing temperature and
mechanical properties
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Fig.10 Relationship between fatigue strength and tensile strength of
oil-tempered wire for valve spring
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