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High Tensile Strength Low Alloy Steel for Solid Type Crankshafts
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With the trend toward higher output and greater compactness in marine/power generation engines,
crankshafts with higher fatigue strength begin to be required. Therefore, the new steel with a tensile
strength of over 1 050MPa was developed. After the chemical composition was determined based on the
mechanical test results by small forgings, the actual sized crankshaft was produced in order to verify the
fatigue properties. As a result, the new steel that has the excellent mechanical and fatigue properties was

developed.
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Fig. 1 Relation between calculation and experiment result of tensile
strength

"O0D00000000000000°"000000000000000

22 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 55 No. 300 Dec. 20050



010000000000
Table 1 Chemical composition of conventional steels for solid type
crankshaft
(mass)

C Si Mn Ni Cr Mo

34CrNiMo6 0.34 0.25 0.65 1.50 1.50 0.23

40CrMo8 0.40 0.25 1.00 O 2.00 0.25
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Fig. 2 Developmental sequence of chemical composition using
small size ingot
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Photo 1 Actual sized crankshaft for evaluation test
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Fig. 3 Location of tensile and fatigue test specimens taken from

actual sized crankshaft
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Fig. 4 Scheme of test results by staircase method O example[
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Table 2 Evaluation of test results by staircase methodd example[
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Table 3 Chemical composition of new steel

Stress amplitude (MPa) i f if; i’f, (mass(l)
480 3 6 18 54 C Si Mn Ni Cr Mo
460 2 7 14 28 New steel 0.35 0.25 0.90 1.60 1.60 0.50
440 1 3 3 3
420 0 1 0 0
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Fig. 5 Relation between tensile strength and Charpy absorbed
energy
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Table 4 Tensile test results of new steel

0.20 proof Tensile Elongation Reduction of
No. stress strength (g ) area
(MPa) (MPa) @)
1 961 1085 17.1 59.1
2 961 1082 14.2 46.6
3 966 1087 155 49.3
Mean 963 1085 15.6 51.7
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Stress amplitude (MPa) i f if; i’f,
545 5 2 10 50
530 4 3 12 48
515 3 6 18 54
500 2 7 14 28
485 1 3 3 3
470 0 1 0 0
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Fig. 6 Result of staircase test
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Table 5 Evaluation of fatigue strength

Eq. Fatigue strength (MPa)
Test result O 509
IACS M53 040 305
Target
NK's rule 050 409
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