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New Approach for Higher Output of 4-cycle Diesel Engines
— Improving Fatigue Strength of Solid-type Crankshafts —
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Tomoya SHINOZAKI  Yasuhiko YASUMOTO Nobuyuki FUJITSUNA

Recently, solid-type crankshafts for 4-cycle diesel engines are required to have higher fatigue strength to
make the power generator engines higher in output and more compact. In order to respond to this
requirement, Kobe Steel strives to develop a new higher strength steel, with the tensile strength in the range
over 1,000MPa, and to improve steel making process for reducing inclusions. This article describes our

concepts and approaches for higher fatigue strengths.

00000000000000000000 40000
0000000000000000000000000
0000000000000000000000000
00000000000000000 240mmO000
0000000000000000000000000
0000000000000000000000000
0000000000000000000O0*™*Oo0
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000
0000000000000000000000000
CGFO Continuous Grain Flowd 0 0 0000 O0O0Ooadad
0000000000000000000000000
0000000000000000000000000
0000000 Mo000000o0noononon
0% 00000000000000000000000
0000000000000000000000000
000D00000000000000000 1,000MPa
0000000000 %¥00000000000000
0000000000000 000000000 "0
00000000000000000000

nogoooboooaon

oooooooooooooo

o0oi10000000000000DO00O0Db00on
coobobooobooooooooooooooooon
coooooooooobooooooooo eceGrOO
coboooobooobobooboogcGFOOOOORR

[ g maera |

Step machining

Heat treating Finish machining

01 0000b0boooooogoo
Fig. 1 Process flow for production of solid-type crankshaft
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Fig. 2 Share of crankshafts with the tensile strength of over 950MPa
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Table 1 Chemical compositions of currently-used and newly developed
steels for solid type crankshafts

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
Developed steel 0.35 0.25 0.90 1.60 1.60 0.50
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Table 2 Results of fatigue tests on currently-used and developed steels

Tensile strength | Fatigue strength o
(MPa) (MPa) Endurance limit
Developed steel 1,085 509 0.469
40CrMo8 989 465 0.470
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Fig. 3 Relationship between tensile strength and Charpy absorbed
energy
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Fig. 4 Fatigue test results of developed steel by staircase method
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Fig. 5 Comparison of S and O content between TD and LF process
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Fig. 6 Relationship between endurance limit and S content
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Fig. 7 Comparison of cleanliness by DIN K3 between super clean
steel and currently-used steel
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Fig. 8 Fatigue strength of super clean steels compared with currently-

used and conventional steels
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