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Structural and Dynamic Analysis of Mineral/glass Reinforced
Polypropylene Compound Automotive Engine Cover
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ABSTRACT

Structural analysis of automotive engine cover under vibration excitation is performed by finite element
analysis (FEA) in order to identify the critical area of the structure. Assembly load due to the tightening of the
bolts as well as the vibration excitation were considered to describe the actual loading condition. Natural
frequencies of the system were extracted considering the damping effect of the structure. Dynamic analysis was
performed based on the extracted natural frequency of the system. Experimental modal analysis (EMA) and
measurement of strains were performed to verify the results of the analysis. Analysis results correlated closely
with the experimental results. Analysis and experiments showed that contribution of the assembly load should
not be ignored to predict the structural failure of the engine cover.

Key Words : <% #®(Engine cover), I ZF5<(Natural frequency), Z+4]Al4(Damping ratio), 224 %3 (Transient modal
analysis), -3t8 47|} (FEM), %1% 3}(Vibration load)
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Fig. 1 Engine cover for simplifying engine room and noise reduction.
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Fig. 2 Specimen for material properties test.
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Fig. 3 Test setup for modal parameter identification.
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Table 1 Comparison of material properties between nylon resin and
polypropylene compounds

. Mineral/glass erferal/glass
Material . reinforced
. reinforced nylon
Properties . polypropylene
resin
compounds
Tensile strength (MPa) 116 347
Elongation at fracture (%) 3 8.2
Elastic modulus (MPa) 7500 3553
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Fig. 4 FE model of engine cover.
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Table 2 Comparison between calculated and measured natural frequencies.

Mode Natural frequency (Hz)
Number FE model Experiment
1 72.703 74
2 108.15 112
3 139.58 137
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(b) strain gage

Fig. 5 Stress distribution of engine cover, (a) Stress distribution at the
strain gage location, (b) Strain gage attached to engine cover.
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Fig. 6 Comparison of stress history between calculation (at N10367449)
and measurements
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