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Table 1 Parameters of DI diesel engine
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Fig. 1 Three-dimensional measurement device

for crankshaft vibration

FIARAS 5 B0 o A 2 foh v R A% S 25 ik R R AR, A
IR ANPTASTy i) 1475 i e A S A A A R AR R 1Y
AT o IXAF AL RE ) ) SR AR LA 5, T L Ar JEOK
i, WEATHSENUEAT B AR P . S50 I ke ¥ AR S0
THE 2%,

MR A LE AT AN R BT BT BA s K S ey EAT (19,
FEJLANEGE R, 20 3 A WUARAE B8 = 1 P 5l it b ) £
¥z, 5 il P 3 AN i e ) (10 0058 EEA 5, 8 e e ik
HLART IR AR BOR 5 , A AE THSERL P REAT 208 o KA
FETHSEML R EGA5 5 EAT T 80 #r, S5 RR RS
¥ fi ik LB AE 3000 Hz BAF . IR, fEREAT $di K



2 Al TR 2

2006

LI, Dy Bk AR, SRR E M 10 kHz. X5
SEREAT T 32 YRR, [R]I 7R R S 5 AT I R, AT
K A BRI, 4 T Bl L 22, 3B 0T bR BT T
BT .

/ \

KEhHL |
kg gt
=]

W_

P2 oo 0 AR A

Fig.2 Diagram of testing and measuring system
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Fig.3 Coherent coefficient between vibration of

WA

skirts and torsional vibration of crankshaft
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Fig. 4 Comparison of spectra of torsional vibration

and double frequencies of vibration of skirks
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Fig.5 Coherent coefficient between vibration of

skirts and bending vibration of crankshaft
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Fig. 6 Coherent coefficient between vibration of

skirts and longitudinal vibration of crankshaft
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Fig. 7 Multiple coherent coefficient between
vibration of skirts and torsional, bending,

longitudinal vibration of crankshaft
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Coupling relationship between three-dimensional vibration

of the crankshaft and surface vibration of the crankcase
Shu Gequn, Liang Xingyu
(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: In this paper, the coupling relationships between three-dimensional vibration of the crankshaft and
surface vibration of the crankcase were studied by using newly designed torsion/axial/bending vibration testing
device and coherence analysis. The result shows that surface vibration of the crankcase is induced by 3D vibration
of the crankshaft. Torsional vibration can induce surface vibration in some frequencies, and the frequencies of the
surface vibration are commonly twice as much as that of the torsional vibration; The frequencies of axial vibration
and bending vibration are the same as that of surface vibration. The coherent coefficients between axial vibration
and surface vibration are not high except some frequencies and bending vibration is the main exciting source of
surface vibration.

Key words: crankshaft; vibration; partial coherence analysis; torsional vibration; bending vibration; axial

vibration



