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Analysis of Dynamic Stress of Engine Crankshaft in Operating Condition
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This paper presents a theoretical procedure for predicting the dynamic stress of the rotating crankshaft of an engine
considering the vibratory characteristics of the shaft. This method consists of the following steps. (1) The vibratory
characteristics of the crankshaft are determined through FEM calculation and experimental modal analysis. (2) The
equilibrium equation of the crankshaft is described using rotating coordinates and is transferred to the modal coordinates
using the normal mode expansion method. (3) A numerical simulation offers a time history of the dynamic response of each
mode. (4) By transferring modal response to the physical coordinates using the eigen mode shape, the vibratory response
of the crankshaft is obtained, while, by using the stress mode shape, the dynamic stress of the crankshaft is obtained. A
comparison of the calculated and measured dynamic stress shows that the present method is valid enough to predict the

dynamic behavior of the crankshaft.
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stiffness

*1 RS S iR BT 72 28
*2 RIBGHTATIRBIIF R T
*3 RISHFRFRBIFESE R Lk

¥ ORISR U R RS
¥ U AN LY SRR IN—T 2T

ZEETHHR Vol. 35 No.5 (1998-9)




U
#1957 X

754k, —b Kyi
Cri

XYZ : BIEEIRR
UVW : BHRERR

2 I3 0MRBMFETNERLEER /DSEER  mET2
77 JHMOBEERBENEREBFHICT B2, BILEERE
BEEEREHV 5,

Analytical model of crankshaft and stationary/rotating coordi-
nates

X
E -
]
=
g 103
T
b
a ‘E B
J TR W
&
€
i
102 1 i 1 i ] 1 Il 1 Il ]
0 5 10

RBHE- FRE (-)

3 25> omBG0ERREDN GEEENOLLE) £
TETM L DETHBER EERRERE, 10 BUHDBET—HLT
Wb,
Calculated and measured natural frequencies of crankshaft
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Equivalent stiffness at main bearing
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Equivalent spring constant at main bearing
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Bending stress of No.2 crankpin of 4 cylinder engine
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Bending and twisting stress of crankpin of 6 cylinder engine
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Measuring point of bending/twisting stress on crankshaft
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