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Company Profile and Product Portfolio TATA MOTORS

Connecting Aspirations

CONNECTING ASPIRATIONS

We bring yourdreams to life by engineering the
bestin design, connectivity, and safety.
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» 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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Exhaust System : Types of CV Exhaust Systems c'o’n‘ﬂlﬁnﬂ?plgi‘é

) T >
| Inline Exhaust

Side Module Exhaust

Vertical Exhaust

Front Architecture Exhaust
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: : TATA MOTORS
Exhaust System Details : About Vertical Exhaust Connecting Aspirations

Stay Rod
Top
Bracket

Heat Shield

EGP Unit )

Stay Rod

°
L
.
»»»

Vertical Exhaust on Vehicle

EGP mounting ! Stay Rod
Bracket Flex Bellow Bottom
Bracket

Vertical Exhaust Major Aggregates
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Exhaust System Details : DVP

TATA MOTORS

Connecting Aspirations

 Modal Analysis
* Frequency Response Analysis
e Static Strength Analysis

RLD Fatigue
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Mode Shapes

Contour Plot
Displacement{Mag)
Analysis system

Contour Plot
Displacement(Mag)
Analysis system

Contour Plot
Displacement{Mag)
Analysis system
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Contour Plot
Displacement(Mag)
Analysis system

Translational Mode Translational Mode

Rotational Mode Rotational Mode
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TATA MOTORS
Problem Statement Connecting Aspirations

* Failure is reported in tipper test vehicle in exhaust system.

* Cracked between Top Plate and Vertical Tubes.

Vertical Tube Top Plate Vertical Tube

\ I

Failure Zone Failure Location w.r.to Exhaust Assembly Failure Zone
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Problem Statement : RLDA Measurement !oﬁ‘nlﬁnﬂ?plgi‘é

Torture Track Condition
Sr.No. Track Vehicle No.of
Speed repeats
> 1 Track-1 XX XX
2 Track-2 XX XX
3 Track-3 XX XX
4 Track-4 XX XX
o — — 100 1000 10 100 1000
v
RLDA to PSD
£ ¥ B conversion using
iée 5 FEMFAT Lab
Frequency (Hz) Frequency (Hz)
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Problem Statement : About PSD TATA MOTORS

Connecting Aspirations

Generic PSD profile

What is PSD ?

Why PSD? 10 __ 100 1000

Advantage of PSD

Generic PSD profile

PSD (g~2/Hz)

Frequency (Hz)
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: TATA MOTORS
Analysis Work Flow Connecting Aspirations

FEMFAT Suite

________________________________________________________

/" FEMPFAT Visualizer \\\
! \
| |
! Weld data |
| |
| |
Structural Solver ! :
/ \ : ! FEMFAT Spectral :
1 1
1 1
Modal | |
Unitload | Frequency | stresses & j Auto & cross . Multiaxial Fatigue . Damage i
Case Response Analysis transfer ! PSD calculation & :
1 1
functions i i
- Jo A |
1 1
1 1
1 1
1 1
1 1
1 1
| |
| PSD data !
.‘ !
\ ]
\\ II
\ FEMPFAT Lab /
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Analysis Work Flow : Model Setup & Weld Definition

TATA MOTORS

Connecting Aspirations

MQREwHeN
%NE

BE BOLD | OWN IT | SOLVE TOGETHER | BE EMPATHE

WELD Definition

= wWeld Type/Seam Shape

Weld Seam

BUTT-JOINT
EDGE JOINT

T90-JOINT

- Fillet weld with root undercut

© Double filet weld

© Hy-Seam

. DHV-seam

. DHY-Seam

+ One-sided filet weld with clearance (JSAE)

- One-sided fillet seam without root undercut

- HY-seam with fllet weld

- HY-Seam + Fillet at Reinforcement Rib

- One-sided fillet weld (shell-web,solid-base)

~ Double fillet weld (shell-web, solid-base)
One-sided filet weld (shell-base, solid-web)

T45-JOINT

CRUCIFORM- JOINT

LASER-WELDS

CORMER-JOINT

R T
Welding Finish: [romar =] l—
‘AJQ_] 7| & assessment of welding seam end

I™ Ignore PID changes at welding seam end definftions

[ Ignare sheet intersections at welding seam end definitions

Length: [532.508

'WELD Definition

~ Weld Type/Sean Shape

I BUTT-JOINT
= EDGE JOINT
Ta0-JOINT
Fillet weld wit roat unercut
Dauble filet weld
Hy-Seam
DH¥-seam
DHY-Seam
One-sided fillst weld with clearance (JSAE)

One-sided fillst seam without root undercut

H¥-seam vl filet weld

Hy¥-Seam + Fillet  Reirforcement-Rin

One-siged fllat weld (shelbweb solid-base)

Dauble filet weld (shell-weh, splio-base]

One-siged filet weld (shelkbase, sois-wek)
[ Ta5-JOINT

| CORNER-JOINT

I

Weld Seam

Neame: [Seam 1 JJJJ

» ] —)0 [ 102 - simple weld end boxed J
‘Welding Finish: normal i 1

ﬂdg_j ¥ Assessment of welding seam end

™ Ignore PID thanges ot welding ssam end defnisons.
¥ Ignore sheet infersechons al welding seam end definitions

FE Model

Lengih- [137 856

Weld Definition Process
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TATA MOTORS

Connecting Aspirations

Analysis Work Flow : RLDA to PSD Through FEMFAT Lab

0 3.349E-5 |7.728E-5 4.231E-4
0.976563 3.26E-4 |4.194E-4 0.00563

1.95313 |4.531E-4 6.377E-4 0.007712
— |2.92069 |4.886E-4 8.468E-4 0.002366
3.90625 |5.245E-4 V.366E-4 0.001636
4.88281 | 0.001206 6.277E-4 |0.003048

RLDA
(acceleration Vs. time signal)
in *.csv/ *.rsp format

Time history data
fed into FEMFAT LAB

Femfat LAB 3.1

\Z File Edit Projet DA Frequencyll| Tools || Test bench control Development Extras  View Window Help

P O & By RS eS wf Convert ASCII-Files "y 2
| Explorer a Conversion of MBS output files
Y : !:_" Convert Excel-Files

JNLP_software
1 Kailash_Mansarovar l E FEMFAT-Lab J

Load Cycle Creation

= e
Femfat LAB 3.1 .
! File Edit Project Time Countingll| Frequency | Tools Special Setup Developme|
, @D 4B E A S S ]I Powersseann e |0 [ &
A
v A 4

Pawer Spectrum Denaity

FEMFAT Spectral ey i

delta
¢ Oulpul lie [2aca_pave_dbl_data_rew _DAV.PSD
H Black sae [102¢ ]  widowTyp  [Recionge |
Damage Calculation e
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Analysis Work Flow : FEMFAT Spectral Process

TATA MOTORS

Connecting Aspirations

Results Manager

. )
s ==1 Model Definition
I FE Entities Input Fif
i(;mup; File Formate File Name:
Qseress/specerat vsts s ante v Open
material Data
> Directory: | /s w
4 Node Characteristics
= Nodes: £ result 8260
&, Influence Factors 8 veld DU wdf
57 Analysis Parameters Elements: i
%Scratch Setting Physical Property Tal 155
Groups: 10
Bovtput
SPOT Welding Nuggets (]
T Re t 4 3
epor SPOT Welding Nuggets L L L (]
> Analyze SPOT Welding Points File pame: Qpen 0
Visualization
l:‘ SPOT Rivet Nuggets ( Files of type: cancel (]
WELD Nodes: 698
WELD Elements: 2137
SOLID WELD Nodes: L]
Modify Dimension
Length Unit Multiplication Factor:
T e Shell Thickness Min: 8.800 [mm]
1998.901 [mm] i ~ Max: 7.000 [mm]
2 o
Y
SLELLS <Ix 1145.108 [m&/ 1743.875 [mm]
ChannelMAX
TransMAX
HEAT scidtogly
SPECTRAL
B A o s p——
STRAIN Calc

SPECTRAL
I FE Entities

Eﬁroups
@]Stress,’Spectral Data
%Material Data

*’ Node Characteristics
2 Influence Factors
?Analysis Parameters
%Scratch Setting

n Output

E Report

E:>Analyze

d\fisualizatiun

swesssect] Stress History Import

Spectral Data In

‘ E? Import ‘ H Export

BASIC

ChannelMAX

TransMAX

HEAT Sehitoglu
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SPECTRAL

SPOT Remeshing

STRAIN Calc

Results Manager

FE Definition SD Definition |

Modal Giresses

Input File

[NASTRAN OP2 [+ [xx_xxxx_BSxx_xxx_DR1.0p2 |

@I% Scan Mode

Mode Limitation
Number of Modes: 109

Lower Limit:

Upper Limit:

Transfer Functions

put File

NASTRAN PUNCH |+ [x_xxxx_BSxx_xxx_DR1.pch

STITIETIT
Number of Unit Load Cases: 3

Number of Spectral Lines: 601

Constant Stress

File Format
0OP2 NASTRAN

Load Case Factor I
1.00000 |

File Name

SPECTRAL
B Fe Entities

iﬁroups
@‘Stress/Spectral Data
%Material Data

*-? Node Characteristics

S Influence Factors

Stress/Spectral Da
Spectral Data Input Filq

PSD Definition

‘ E Export

‘ B Import

FE De tion | PSD Definition

Auto PSD Definition

?Analysis Parameters Number of Unit Load Cases: 3
Scratch setting Auto Fill Anchor
Current Auto PSD: )-er Plot s
onutput ‘I—Unlt Load Label: 0| [Last ‘
Repnrt Label File Format I File Name | Col | Factor
E>Analyze 1 €5V lin.interp. PSD_Profile EGP.csv 2 1.00000
. . . 2 €SV lin.interp. PSD_Profile EGP.csv 3 1.00000
arf] Visualization 3 €sv lin.interp. PSD Profile EGP.csv 4 1.00000
Cross PSD Definition
Current Cross PSD:
Row/Col:
BASIC | File Format | File Name | cot |
‘ CSV lin.interp. PSD_Profile EGP.csv 2 |
ChannelMAX
A e | e |
TransMAX N
LC
HEAT Sehitoglu G
SPECTRAL Lc3
_ PSD XYZ
SPOT Remeshing

STRAIN Calc

Calculation Setting

Results

|Load duration: /m[sec] H /m  ——
L

U
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CAE Result & Failure Correlation - RLDA

TATA MOTORS

Connecting Aspirations

Failure Region

CAE Result for Existing Design

Contour Plot
1. Damage M/mod(Scalar value)

Co|

Loc, Damage
>1.0
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CAE Result & Failure Correlation — Generic PSD Profile

TATA MOTORS

Connecting Aspirations

Failure Region

CAE Result for Existing Design

Contour Plot

1. Damage M/mod(Scalar value)

C|

Loc, Damage
>1.0
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. . . TATA MOTORS
DES|gn M0d|flcat|0ns Connecting Aspirations

Collar Addition

Existing Design Proposed Design
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Desigh Modifications : Result & Implementation C'O{,‘HEQHQ"A?DQEDE

Proposed Design

Contour Plot
1. Damage M/mod(Scalar value)

Loc, Damage
<1.0

Collar Design Implemented in assembly
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. TATA MOTORS
Result & Conclusion

Connecting Aspirations

» Weld definition using FEMFAT Visualizer.
» PSD data generation using FEMFAT Lab.
» FEMFAT Spectral has been used for

e 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.
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TATA MOTORS
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Thank You for attention

Any Questions?
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