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Abstract— Silencers of an automobile is having great 

problems when it is subjected to corrosion. So the need of 

corrosion resistant materials for the silencer is increasing 

day by day. In this paper different corrosion resistant 

materials are used for design of silencers and then the 

silencers are analyzed for different stresses introduced in the 

silencer both produced thermally and mechanically. Then 

the materials are rated accordingly.  
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I. INTRODUCTION 

Silencers in the automobiles are affected by the corrosion 

due to exposure to atmospheric conditions and internal flue 

gases. The main reason behind the premature muffler failure 

is because of the corrosion, fatigue or combination of the 

both. About 80% of the failure is due to corrosion and rest is 

by fatigue. The exhaust system of an automotive muffler has 

lots of prerequisite to accomplish. The foremost one is to 

reduce the noise level produced by the engine, adequate 

insertion loss, to access the waste gases out from the rear 

part of automobile system, to play down the reduction in 

engine performance, to have a satisfactory service life, back 

pressure, shape, style, and cost. Thus need for the corrosion 

resistant materials for the silencer has increased a lot. Thus 

different corrosion resistant materials can be analyzed and 

proper material can be taken for the production of silencer. 

II.  METHODOLOGY 

 

Fig. 1: Flow diagram representing Methodology 

A. Selection of Material 

Different materials are selected for the design of silencers. 

The chosen materials are Mild steel Sus436j1L, Mild Steel 

Sus409L, Mild Steel Sus436LT, Aluminized Steel and 

Carbon Fiber. Silencer of an automobile is designed with the 

help of all the materials selected separately with the help of 

ABAQUS software. 

B. Thermal Analysis 

The silencers main purpose is to carry the waste gases 

produced in the engine to the atmosphere. These gases are 

very hot and of very high temperature. So the material must 

be able to withstand very high heat. Thus the silencers made 

of all the materials are analyzed for thermal expansion 

separately and results are compared to obtain the best suited 

material against thermal expansion. 

C. Stress Analysis  

The internal pressure of the flowing gases will create effect 

on the silencer. As most of the silencers are usually 

damaged due to the fatigue. So stress analysis is very 

important as the weaker sections need to be determined and 

material chosen should be able to withstand all the forces 

acting on it. So silencers made of all different materials are 

analyzed in software to obtain the comparative results.  

D. Vibration Analysis 

As the silencers also serve the purpose of noise pollution 

control so vibration carrying capacity of the materials 

becomes a very critical property. Hence vibration analysis is 

done on muffler with each material. 

 

Fig. 2: Silencer Pipe 

III. ASSUMPTIONS 

The assumptions that are made in the analysis of the silencer 

material are: 

(1) Internal Pressure from the combustion of flue gases 

inside the Silencer Muffler is 102.5MPa. 

(2) The noise frequency range of muffler is 150 Hertz. 

(3) Temperature of surrounding (outer temp.) is 25
o
C. 

(4) Inside temperature of muffler is 1700
o
C, due to the 

flow of hot flue gases. 

(5) The Base temperature for analysis is taken as 0
o
C. 

IV.  PROBLEM STATEMENT 

The main reason behind the premature muffler failure is 

because of the corrosion, fatigue or combination of the both. 

About 80% of the failure is due to corrosion and rest is by 
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fatigue. Some of the corrosion mechanisms affecting are 

internal corrosion due to acidic condensate, external 

corrosion due to de-icing agents used on icy roads and 

material sensitization, especially on the hot spot material 

temperatures up to 500º C for rear muffler and 600 
0
C for 

front muffler. 

 

Fig. 3: Damaged silencer of an automobile 

V.  RESULTS 

The silencer of an automobile is designed in this work with 

different materials which are highly corrosion resistive and 

all the silencers so designed are analyzed in different aspects 

like thermal analysis, stress analysis and vibration analysis 

etc.  

 
Fig. 4: Meshed Silencer Pipe 

 

Fig. 5: Stresses in Aluminized steel 

 

Fig. 6: Stresses induced in Carbon fiber 

 

Fig. 6: Stresses induced in the Mild Steel 

The silencers of an automobile made of  

Material 

Name 

Sus 

436j1l 

Sus40

9l 

Sus43

6lt 

Alumini

sed Steel 

Carbo

n 

Fibre 

Deformat

ion In X 

Axis 

6.0261

e-006 

5.9943

e-006 

4.224e

-006 

7.4463e-

006 

5.4432

e-006 

Deformat

ion In Y 

Axis 

0.8018

2 

0.8041

9 

0.8035

7 

0.8162 0.8039

7 

Table 1: Vibration Carrying Capacity Of Materials 

Different materials are subjected to various 

analysis one after the other. Different silencers designed are 

firstly subjected to thermal analysis which deals with the 

expansion due to the high temperature flowing gases. In this 

case the material is found to be rated as: Carbon Fiber, Mild 

Steel Sus436LT, Mild Steel Sus409L, Mild steel Sus436j1L 

and then Aluminized Steel. 

Then the silencers designed with different are 

subjected to stress analysis on the basis of the mechanical 

loads acting on the pipe mainly the internal pressure acting 

on the pipe. In this case the materials can be rated as: 

Carbon Fiber, Mild Steel Sus436LT, Mild Steel Sus409L, 

Mild steel Sus436j1Land then Aluminized Steel. 

Then again the above designed silencers are used to 

perform the vibration analysis which helps to obtain the 

vibration carrying capacity of the materials and based on the 
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analysis materials are rated as: Mild Steel Sus436LT, 

Carbon Fiber, Mild Steel Sus409L, Mild steel Sus436j1L, 

and Aluminized Steel. 

VI. CONCLUSION 

Thus it can be concluded from the analysis that Carbon fiber 

can be very efficiently used in the manufacture of Silencers. 

Carbon fiber is a very costly material so the manufacturing 

cost of the product may increase, but in the products which 

are very vulnerable to the corrosion like heavy vehicles, cars 

etc. Carbon fibres must be used.  
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