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Abstract

In order to analyze and study the inherent vibration frequency range of automobile muffler vibra-
tion and its vibration frequency characteristics, we firstly tried to establish a linear geometric
model of muffler vibration in SolidWorks system; then, by importing it directly into the computer
ABAQUS system for the finite element numerical analysis of the system, we carried out the analy-
sis of constraints and modalities to find the resonance frequency of automobile muffler. Finally, on
the premise that the performance structure and technical parameters of existing mufflers remain
unchanged, the following optimized design and structure suggestions are made for the muffler
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structure of existing domestic products, and comparative analysis is carried out respectively.
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Figure 1. Muffler model profile
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Figure 2. Muffler construction
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Figure 3. Model constraint location
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Figure 4. Model meshing
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Table 1. Vibration characteristics of each order
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Figure 5. Diagram of the first 6 stages of the muffler
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Figure 6. Titanium muffler mode diagram
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Figure 7. Mode diagram of a muffler with added stiffeners
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Figure 8. Mode shape diagram of a 4 mm muffler with a thickened housing
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Figure 9. Add the mode shape diagram of the rib muffler
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Table 2. Design the natural frequency and increase ratio
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