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Company Profile and Product Portfolio

➢ Tata Motors Limited is India's largest Automobile Company established in 1945.

➢ Tata Motors Limited, a USD 45 billion organization

➢ Leader in commercial vehicles in each segment, and among the top in passenger vehicles.

➢ Tata Motors is committed to improve the quality of life of communities by working on four thrust areas -employability, education,

health and environment.
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Side Module Exhaust 

Vertical Exhaust 
Front Architecture Exhaust

Exhaust System : Types of CV Exhaust Systems

Inline Exhaust
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Exhaust System Details : About Vertical Exhaust

Stay Rod

Heat Shield

EGP Unit

EGP mounting 
Bracket

Stay Rod 
Top 

Bracket

Vertical Exhaust on Vehicle 

Vertical Exhaust Major Aggregates

Flex Bellow
Stay Rod 
Bottom 
Bracket
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Exhaust System Details : DVP

Translational Mode Rotational Mode

• Modal Analysis

• Frequency Response Analysis 

• Static Strength Analysis

• RLD Fatigue

Mode Shapes

Translational Mode Rotational Mode
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• Failure is reported in tipper test vehicle in exhaust system.

• Cracked between Top Plate and Vertical Tubes. 

Problem Statement 

Failure Zone Failure Zone Failure Location w.r.to Exhaust Assembly

Top PlateVertical Tube Vertical Tube
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RLDA to PSD 
conversion using 

FEMFAT Lab 

Problem Statement : RLDA Measurement 

Torture Track Condition

Sr.No. Track Vehicle

Speed

No.of 

repeats

1 Track-1 xx xx

2 Track-2 xx xx

3 Track-3 xx xx

4 Track-4 xx xx

Proto-2 Proto-1
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• What is PSD ? 

• Why PSD? 

• Advantage of PSD

• Generic PSD profile

Problem Statement : About PSD

Generic PSD profile
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Unit load 
Case 

Frequency 
Response Analysis

Modal 
stresses & 

transfer 
functions

Structural Solver

Auto & cross 
PSD

Multiaxial Fatigue 
calculation

Damage

PSD data

FEMFAT Lab

Analysis Work Flow 

Weld data

FEMFAT Visualizer

FEMFAT Suite

FEMFAT Spectral
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Analysis Work Flow : Model Setup & Weld Definition

FE Model

Weld Definition Process
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Time history data 
fed into FEMFAT LAB  

FEMFAT Spectral

Damage Calculation

RLDA 
(acceleration Vs. time signal)  

in *.csv / *.rsp format

Analysis Work Flow : RLDA to PSD Through FEMFAT Lab 
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Analysis Work Flow : FEMFAT Spectral Process

PSD XYZ

Model Definition Stress History Import PSD Definition
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CAE Result for Existing Design

CAE Result & Failure Correlation - RLDA

Failure Region

Loc, Damage
> 1.0
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CAE Result for Existing Design

CAE Result & Failure Correlation – Generic PSD Profile

Failure Region

Loc, Damage
> 1.0
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Collar Addition

Design Modifications

Existing Design Proposed Design
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Loc, Damage
< 1.0

Collar Design Implemented in assembly

Proposed Design

Design Modifications : Result & Implementation
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➢ Weld definition using FEMFAT Visualizer.

➢ PSD data generation using FEMFAT Lab.

➢ FEMFAT Spectral has been used for

• Validation of generic PSD

• PSD data is E-E-E (easy, effective and efficient) for use.

• Use of Power spectral input data make computational time saving process.

• Weld failure simulation & RCA validation.

➢ Multiple design iteration in shorter time duration.

Result & Conclusion
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Thank You for attention 

Any Questions?


