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About the Department

Solid
Mechanics

Fluids &
Thermal
Sciences

Advanced
Manufacturing
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The Department of Mechanical Engineering
at IIT Tirupati was established in Jul 2015.
At present, the department comprises
thirteen full-time faculty members, and
twelve staff members.

The department houses well equipped
laboratories, which are wused for both
iInstruction and research. Our major thrust
areas in research include Advanced
Manufacturing, Advanced Materials.
Renewable Energy, Theoretical and
applied mechanics, and Precision
Agriculture and Food Processing.

« Faculty strength: 13
« Research scholars: 38

Dr. Madan Mohan
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Research Activities in Advanced Manufacturing
N\

Advanced Welding & Additive Manufacturing

Advanced Machining & Micro-Nano

Manufacturing

Advanced Casting

Advanced Metrology
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Advanced Welding Research Activities

Narrow gap joining using Tandem Dissimilar metal joining of Aluminum

Tandem Submerged Arc Weldlng .
Y /B Gas Metal Arc Welding process to Steel using Hot wire GTAW process

Friction Stir ‘
Welding of SMA

Numerical modeling of CFD modeling o) prediction of
welding processes ||» c A\,?,nprir:ess temperature !
distribution !
End user: Marine Industry End user: Hea\/y Fabrication Industries End user: Automobile Industries
Project funded by: DRDO Project funded by: NRB Project funded by: SERB
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Additive Manufacturing Research Activities

Wire Arc Additive Manufacturing Fusion Deposition modeling (FDM) Power Bed Fusion (PBF)
(WAAM)

* Research is focus on the
Selective laser melting of
medical implants and
aerospace components

,,,,,,,,,,, Numerical modeling of PBF |
5 (cuboid over a base plate)

N95 mask prototype

+2.600e+03
+1.745e+03
+1.4732+03
+1.140e+03
+1.000e+03
+5.000e+02
+ +

Numerical modeling of
WAAM processes
(wall over a base plate)

End user: Aerospace and

End user: Aerospace Industr . ]
Project funded bp' T Tiru at>i/ End user: Prototyping medical Industries
J y: P Project funded by: SERB Project funded by: In review
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Micro-Nano-Bio-Machining Research Activities

Sl Abrasive Flow Finishing

Signal A = InLens
Mag= 300X

TET

TIRUPATI

EHT =

Mag= 120X

3.00 kV

EMT=2000v Mag= 200X WD=59mm SgmiA=SE
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Advanced Casting Research Activities

Foundry 4.0 O L, | —
« Stir Casting o e
° S q u e e Z e C a Stl n g Advanced Materials Manufz;t;x"ir)ng and Tribology Laboratory
. . Dep_artmen.t of Mechanical Engilfeering.
° P reSS u re I n fl Itratl O n Indian Institute of Technology Tirupati

* Vacuum Casting

« Vacuum Arc Melting
* Induction Melting

« Simulation
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Advanced Metrology Research Activities

1. Development of accurate algorithms
for Form errors’ evaluation such as
Straightness, Flatness, Circularity,
Cylindricity etc.

2. Algorithms can be deployed in
CMMs and Form testers

Autocollimator Form tester
3. Avallability of major Metrology
equipment like

a) CMM

b) Autocollimator

c) 3D scanner

d) Form tester

e) Contour and roughness testers

| Roughness & Contour tester

3D Scanner
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Research Activities In Fluid &Thermal Sciences
AN

Energy and Hydrogen Storage

Fluids and Sprays and Combustion

Thermal

Sciences _ _
Fluid Energy and Renewable Technologies

Fluid Mechanics and Modelling
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Studying effect of impurities, cycling studies
on hydrogen storage characteristics of metal
hydrides

Hydrogen and Energy Storage Research Activities

Reversible Alkali Metal Based Hydrides for High
Temperature Thermal Energy Storage

Cold water

storage

tank

1
Water
% i cooled heat
_ exchanger
= — I
iawi Thermic fluid valve ﬁﬁ T
l%‘u Water valve m
Project Funded by: MHRD
Collaborating Institutes: ITB, ITG, ITRPR

HT pump
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Thermic

fluid storage
Project Funded by : DST
Collaborating Institutes: ITB, ITG, IITI
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Hydrogen and Energy Storage Research Activities

Development of High-Pressure Thermal
Hydrogen Compressor

Heat transfer fluid

Hydrogen concentration [H/M] In * * Out
Metal
hydride
reactor
V1 é V2
(P ' (Pa)
S
Low pressure High pressure
H2 supply H: storage

Project Funded by : DST
Collaborating Institutes: lITB, ITG, ITK, NITRKL
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Synthesis and Characterization of Thermochemical
Materials for Solar Thermal Energy Storage

Energy Storage Phase

Energy Recovery Phase

— — —

Qr R,

Halide salt NH, Tank
wmmp : flow of NH, =) : heat transfer @ : valve

Project Funded by : SERB
Collaborating Institutes: MGRCE, Vizianagaram

INDIAN INSTITUTE OF TECHNOLOGY TIRUPATI
R Uit I fasafa



Sprays and Combustion Research Activities

Micro explosion in fuels High Viscosity liquid Atomization CO, Capture from flue gas

Spray characterisation setup

End user: Automobile Industry End user:‘Fo:od Processing End user: Power Industry
Project funded by: lIT Tirupati Project funded by: SERB Project funded by: DST
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Fluid Energy & Renewable Technology

 Indigenous design and development of a first of its kind six-component,
scalable balance for dynamic measurements of force and moment vectors

(IT Tirupati funded)

 Design and development of a fully autonomous,
scalable, fixed-wing drone based system, with longest
endurance in its class in India, that can characterize
flow behind a wind turbine. (SERB funded)

« Design and development of India’s lowest turbulence,
open- and closed-circuit, scalable wind tunnel test
facility. (IIT Tirupati funded)

.
".”;\ ‘4
| N
. . . _ Standard
Radio-Modem RC Transmitter
Standard Laptop
GROUND STATION
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Energy industry




Fluid Mechanics & Modelling Research Activities

Modeling interfacial wave dissipation Mathematical modelling Rheological characterization
Z . .
® Upper fluid (fuid 1) T of fluid flow of complex fluids
[d+m(z,t) < z < +oo M — WED T
Interface 1 [Z = d+ﬂ|.{ﬂ‘!._”] E - _E(W) * I[W + ?]‘ % N % _
aw, 1 /9p; [9%w; = 9%w x 9z
i =5 az) [+ 5]
il = W; Wy =Ww =
a9~ Vi 1= Wa, up = uy,
. [%+3W1]_ D [%JFSWZ]__ﬁ
© Upper fluid (Auid 1) I PV 52 T Tx 221792 T ax | T T ox| B
[d+m(z,t) < z <400 g
aw, aw,
Interface 1 (z =d + Wk _ R __ <
nterface 1 [z m(z,t)] P1 201”1[ e ] P2+2P2U2[ P ]

2
+|p2—p1]gn = TogT'Z.

End user: People working on Marine weather forecasting, Earth system
modeling, Coastal engineering and Oceanographic studies
Project funded by: SERB
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Research Activities in Solid Mechanics
AN

Automotive Dynamics and Vibrations

Theoretical and Computational solid
Solid Mechanics

Mechanics
Biomechanics

Composites
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Dynamics and Vibrations Research Activities

Physics-based digital twin for
automotive brakes

Nonlinear mathematical model for drum brake
Subscale laboratory experiment

Machine learning techniques for health
monitoring, prediction and fault diagnostics

B

End user: Automotive Industry
Project funded by: SERB
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Dynamics and acoustics
of combined rolling-sliding
contact systems

» Analytical study of cam-follower
system

» Controlled experiment with acoustic
measurement

« Efforts to minimize vibrations and

n 0 | Se Housing for electric motor

L Output shaft of
Tri-axial Cam the electric motor
load cell b
7 \\/ Lubricated
g / Frictionless interface
o —Eearings Dowel pin \ / Accelem’_meter

© —

/ = Follower
- J—/ Spring §
=

/7 Rigid fixture <

End user: Automotive Industry
Project funded by: IIT Tirupati

Biomechanics of

human movement

« Simplified mathematical
models to explain the
movement process

« Experimental extraction of
dynamic parameters

End user: Prosthetics Sports Industry
Project funded by: IIT Tirupati
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Theoretical and Computational Solid Mechanics

Phase field approach for interface- Interaction between plasticity and

Induced phase transformations in martensitic phase transformations in

polycrystalline solids polycrystalline solids

* Grain boundary-induced melting « Development of a continuum model

* Grain boundary-induced martensitic phase - Development of nonlinear finite element
transformations . formulation and implementation of the code

triple junction / \ grain
/ o \\
G

Gy = i
(=1 Go
G| g,
Gy
G2 Gs
End user: Materials research industries G Gy End user: Materials research industries
Project funded by: SERB gramkoun o external suface  Project funded by: [IT Tirupati

ﬁﬁjﬁ INDIAN INSTITUTE OF TECHNOLOGY TIRUPATI
D ERT) HRAI Ui Ixy= fasafa




Computational Solid Mechanics Research Activities

Impact behavior of Auxetic Materials Study of shape optimized structures

« Study of sandwich structures with auxetic cores

_ _ Curved centroidal axis Skewed
under impact loading r\/ stress
» Development of homogenized model , , distribution

| — v

« Development of closed-from analytical solutions
for stress-distribution in tapered beams

End user: Aerospace/ship building industry

End user: Aerospace/ship building industry
Project funded by: IIT Tirupati

Project funded by: lIT Tirupati
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FaC U Ity d Eta| IS (nttps:/liittp.ac.in/people/faculty/mechanical-engineering-department)

Solid Mechanics and Design Fluids and Thermal
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Prof. N.N. Kishore Dr. Anup Basak Dr. Sriram Sundar Dr. P. Venkataraman Dr. A. Madan Mohan  Dr. E. Anil Kumar  Dr. Balaji Dr. Girish Kumar
Subramanian Rajan

Advanced Manufacturing

Dr. D. Subbareddy

o 7, ) )/ > el
: Ly i
Dr. N. Venkaiah Dr. M. Ravi Sankar Dr. D.V. Kiran Dr. Ajay Kumar
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