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Reliability Assessment for Large Size Cast-steel Semi-built-up Type

Crankshaft having Short-stroke
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The main engines of large, high-speed containerships require high revolution speed as well as high power
output. To meet this requirement, the MAN B&W K98MC-C engine is designed to have a shorter stroke
than that of the conventional K98MC and a two-stepped journal shrink-fit which eliminates the need for
processing journal bore surface in the crankpin fillet. In order to apply a cast-steel crank throw for the first
time in the world, a shrink-fit test and reliability assessment were performed to guarantee its safety by
evaluating the effect of the manufacturing process on the fatigue properties of its pin-fillet portion.
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Fig. 1 Dimension of K98MC-C throw and measurement points of
thermal expansion and temperature
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Fig. 2 Change of heating temperature and bore expansion
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Fig. 3 Fatigue test procedure using small specimen
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Fig. 4 Relationship between heating temperature and fatigue strength
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Table 1 Stress analysis conditions

Larger Diameter Dy 1,090 mm
Throw material .
0 Cast steeld Smaller Diameter d; 982 mm
Yield point 409 MPa
Journal material . .
0 Forged steelD Yield point 350 MPa

Torque

Radial
direction

050000001720
Fig. 5 Analysis model
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01 2.094e(1 08
0 1.676e0] 08
0 1.258e(] 08
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Fig. 6 Results of shrink-fit analysis
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Fig. 7 Stress analysis under loading gripping torque
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Fig. 8 Relationship between twisting angle and gripping torque
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Table 2 Mechanical properties of Throw Grade3”

Throw Grade3 ol MPall
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Spec. 0530
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OO Measurement points
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Fig. 9 Residual stress measurement points
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Fig.10 Residual stresses on pin fillet surface
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Fig.11 Relationship between residual stress and distance from pin
fillet surface
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Table 3 Particulars of studied engine

MITSUI-MAN B&W

Type 8K98MC-C
Output kw 45,680 62,080HPC
MCR rpm 104.0
Cylinder number 8
Cylinder bore mm 980
Stroke mm 2,400
Firing order 1-8-3-4-7-2-5-6
Throw material Grade8] Cast steell]
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Fig.12 Evaluation area of reliability assessment

80 T T T T T T
[ with shrink-fit
701 [ with shrink-fit & cold rolling b

60

50

Throw Grade3

Torsional stress [MPa]

40r IACS UR M53 1
30? m 0O 0O ]
m - o DDD ODog o
20F s =9 0 S oo ]
sy oo o % 0 oo
o as o
10 o 5 GOpf

[¢] 20 40 60 80 100 120 140
Bending stress [MPa]

013 OD0OO0O0b0ooobooooobooboooobooobobooo
OONo8ODODODOO

Fig.13 Correlation between bending and torsional alternating stress
at pin fillet (No.8 cylinder)
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