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ABSTRACT

This article presents the reduction of vibration generated by an automobile fuel pump. In order to
analysis the vibration of the fuel pump, a simplified dynamic model is established, which is com-
posed of a rigid rotor and a equivalent springs. The equivalent stiffnesses of the upper and lower
assemblies are evaluated by the comparison of modal testing results and the finite element analysis.
the stiffness for the oil film of the journal bearing is extracted by using Reynold's equation. In addi-
tion, the time responses for the vibration of the fuel pump are computed by using a commercial
multi-body dynamics software, RecurDyn. Based on these results, some design suggestions are pro-

posed to reduce the vibration of an automobile fuel pump.
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Fig 2 Simplified model of the fuel pump
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Fig 3 Experimental set-up for the modal test
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Fig 4 Boundary conditions for the static analysis:
(a) geometric boundary condition, (b) natural
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Table 1 Comparison of the mode shapes for the
upper and lower cover

Modal test Simulation results
L

Upper cover
Ist : 967 Hz p 1 1655 kg/m®

E : 5.65 GPa

=X
S A
Lower cover \\ Q<>

1st :13332 Hz

p: 2574 kg/m®
E : 60.6 GPa

Table 2 Static analysis results and equivalent

stiffness
Applied Static analysis |Equivalent stiffness

force results (mm) (N/mm)

@ x-dir y-dir x-dir y-dir
Upper 24062 | 3.79¢2 | 4175 | 2640
cover

100
Lower 4.65¢2 | 4.57e-2 | 215000 | 219000
cover
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