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A Study on the Exhaust Variable Valve for Automobile Muffler
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ABSTRACT

The muffler reducing the exhaust noise and vibration from the engine influence on the engine performance.
Recently the semi-active muffler was developed and adopted to the actual use in consideration of the cost and
technical side for noise and vibration. This study is about the recently developed semi-active muffler. This paper
attempt to analyze the dynamic stress field on the gate plate by using the finite element methods. According to the
analysis of the Exhaust Variable Valve, its spring has the most influence on its operation compare with effects of
other components. The design parameters of the Exhaust Variable Valve such as the spring displacement, diameter,

coil number, free angle and so forth were used.
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Fig. 1 Structure of Semi-active Muffler modelling

Fig. 2 The elements of Exhaust Variable Valve
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Fig. 3 Finite element of LS-DYNA model for EVV
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Fig. 4 Operating process of valve gate plate and spring
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Fig. 5 Stress analysis data of Exhaust Variable Valve
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Fig. 6 Displacement analysis data of Exhaust Variable
Valve
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Fig. 7 Spring parameter of EVV
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Fig. 9 Compare displacement and reaction force of
coil number parameter

Table 1 Coil number parameter of spring

Coil 13Av8 14.'8 15.'8 16Av8
coil coil coil coil
Free angle | 30° 50° 70° 90° | 110°
Diameter D20 | P24 | D28
Dectease
20% | -10% | 0% | +10% | +20%
Increase
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Fig. 10 Parameter of diameter

Fig. 11 Compare displacement and reaction force
diameter parameter
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