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Fatigue Analysis of Crankshaft for Medium-speed Diesel Engine
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Abstract

Moving parts of the rotating and reciprocating mechanism are the most important components of the diesel
engines and require very high reliability in their design. Especially the crankshaft, the key component of
running gear (powertrain), is subject to complicated loadings such as bending, shear and torsion coming from
firing pressure, inertia forces and torsional vibration of crankshaft system. Intrinsically they show different
cyclic patterns of loading in both direction and magnitude, and thus ordinary approach of proportional loading
is less valid to analyze the dynamic structural behavior of crankshaft. In this paper, new fatigue analysis
method is introduced to analyze and design the crankshaft of a medium-speed diesel engine in order to
consider the non-proportional multi-axial loads realistically as well as to present the general fatigue analysis

approach for an engine crankshaft.
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(b) non-proportional load
Fig. 1 Example of non-proportional multiple load
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Fig. 2 Cross section and rpincipal specification
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Fig. 3 Dynamic force calculation model
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Fig. 4 Torsional vibration calculation model
71739 &4 md 9 WEY sy mug
olgg A Azl AAYE Az s
Figure 5 o] Hol: ulo} o] =g 3 LYy
~EYQ AolAg At $HL AZUT
nEHo R IMaE AWIAF] Y ASS 8l

T4 A= A 2~H(telemetry system)S AF-8-3}S T}
Figure 6 & 34 ey A5 A3E vlaste] 1
A Aot} a4 Aae}t AS Adrt & dATS
& Atk @ ApelE(720 ®) FekO] #3H
(bending stress)¥} W)= -5 (torsional stress)S W]
wal BY Ho e FHAe] AT vE Ert

550



mlo

otk 71 & 71&4 dE7E A2 vE

o]
PR

ST

{ \
Fi d Fly wheel
n;‘iedin r by \\ ys\in(/jeee
(| \

U

— Analysis

— Measured
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(a) Bending stress

Crank angle [deg]

(b) Torsional stress
Fig. 6 Comparison with calculation and measurement
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(b) Mean torque and alternating torque
Fig. 7 Dynamic loads
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Fig. 8 Combined von-Mises stress distribution
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Table 1 Stress amplitude and mean stress
Method Load Strgss Mean
amplitude stress
A Proportion 0.66 0.16
B Proportion 0.66 0.12
C Non- 0.75 0.20
proportion

(b) ¥ C
Fig. 9 Direction of critical cutting plane
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