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Fig.1 Connecting rod and the mass

of the geometric model
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Tab.1 The front six order natural frequencies

and mode shapes of the connecting rod
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Fig.2 The front six order vibration modes
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Fig.3 The front six order natural

frequencies rule curves
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Fig.4 The natural frequency curves of vibration mode

moving along the x-axis, the z-axis

o 2 5184 ATE AR TAR L TR ST KL R
5% LCE/ NI AR AT T I 34 A 03 2 22 TN B
3 BUAE [R] — WU N I 2 il 7 1) Ry « Bl 5 1) #68
S A R PRGN S i, i HOGE TR 4%
W I A 08T 5 oy S g 8 0 R A R AR SR
Pl 4 mR AR A B8 2 BT 1A B AR Bl BE A R AR
R NN EER TR PNER. N I < R =V
{5 AL T A7 1) B9 9% BU I, il 35 442 9% L 1Y
G OR TEARER S0l IN e 36 R e s T RRUE (AL

250

N > ..
T 200 —e if% iy
3 190 —> il AR
ﬁ 100
50

0 ‘ ‘

0 5 10

(ET 4
BS By cHARTROEGMENEME
Fig.5 The natural frequency rule curves of the torsion

along y-axis and the bending vibration along x-axis
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Fig. 6 The natural frequency rule curves of the bending
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vibration along z-axis and along two x-axises
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Fig.7 The first six natural frequencies rule curves

30
:N 25 —e Vx5 5l
= 20 — R )
g 15
10
B 5

0

0 10 20 30 40
FEEON ")
B8 RI2MIREEEFMEZEXRAMENLE
Fig.8 The relationship of the front 2 order law

curves between model and the natural frequency
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Fig.9 The frequency-domain signals when

diameter-chord ratio is 0.75
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Fig.10 The frequency-domain signals when

diameter-chord ratio is 1.28
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Fig.11 The frequency-domain signals when

diameter-chord ratio is 1.8
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Study on the Shape and Dynamic Parameter Characteristics of
the Fixed-point Connecting Rod

ZENG Falin', ZENG Shaobo’, LI Jiankang'

(1. Automotive Engineering Research Institute, Jiangsu University, Zhenjiang 212013, China; 2. School of Automotive and Traf-

fic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; The connecting rod was widely used in the automotive and mechanical structure of which main fail-
ure mode is vibration-damage. Vibration-damage was the main failure mode of connecting rod. The dynamic
characteristics of the connecting rod were the main factors which affect the vibration of it. Therefore, by estab-
lishing vibration equation and using finite element software MIDAS , the modal analysis was done and the results
showed that there was a certain regularity between the diameter ratio and, the natural frequencies, the angle
and natural frequencies of the various model shapes at a fixed location and cross-section. This conclusion had
been verified on the tractor-trailer. It provided a theoretical basis for the structural design or further structural
optimization.
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