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   (will be assigned by SIRe)        
 

 
 

 
Ph.D. Supervisors 
(Supervisor 1 and Supervisor 2 cannot be from the same department of IITD) 
 

Role Name of Faculty Academic Unit in 
IITD/Institute/University 

Email ID (Official) 
 

Supervisor 1 Kusum Meena Mechanical Kusum@iitd.ac.in 
Supervisor 2 Souvik Chakraborty Applied Mechanics Souvik@am.iitd.ac.in 

 
 

 
Project requirements (Student qualifications, experience required, etc) 
*The candidate will be shortlisted based on common shortlisting criteria decided by ScRC (SIRe)  
 

 
 

M.Tech. or Master of Science (MS) by Research students. 

 

Applicants with strong fundamental understanding of solid mechanics, structural dynamics, and finite element 

analysis are most suited. Programming skills in Python/ MATLAB environments will be important. Exposure to 

optimization techniques and uncertainty quantification will be added advantage 
 

 
 

 

Source of fellowship/funding and project number 
(CSIR/UGC/DBT/ICMR/ICAR/NEET-PG/DST-INSPIRE/IRD/FITT Project details, if any) 
 

 
Project Details ( The research problem must clearly indicate the need for an interdisciplinary approach) 
 

 
Project Title 
 

 
 

Design and optimisation of lattice structures for impact applications 
 

Project Summary 
 
(Minimum 500 and 
maximum 2000 
characters) 

 
 

 

This project focuses on the design and development of auxetic lattice structures optimized 

for high strain rate conditions. Lattice structures are periodic, lightweight materials known 

for their high strength-to-weight ratio, making them ideal for applications requiring both 

strength and reduced mass. Recently, lattice-based materials have gained attention for 

protective uses due to their effectiveness under extreme conditions, such as high strain 

rates, while maintaining lightweight properties. The primary aim of this project is to design 

auxetic lattice structures, which possess the unique ability to get compressed under impact 

loading in a way, enhancing its energy absorption capabilities. These structures will be 

optimized to sustain high strain rates, ensuring they provide superior performance in 

dynamic loading scenarios. The potential applications for these optimized auxetic lattice 

materials are vast, particularly in fields requiring protection from high-impact forces, such 

as ballistics and blast mitigation. The project will involve the creation of computational 

models, design iterations, and experimental testing to verify the performance of the 

developed lattice structures under various loading conditions. Ultimately, this research 

aims to contribute to the development of advanced, lightweight, and highly effective 

protective materials for defense and safety applications. 
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Role of Faculty Members involved: 
 

 
Supervisor-1 
 

 
 

Kusum Meena: Design and Experimental Investigation  
 
Supervisor-2 
 

Souvik Chakraborty: Machine learning and topology optimization 

 

 

 
Note :-  
 

1. Approval from the respective DRC/CRC/ScRC of your Department/Centre/School will be required for 
using the "Institute Fellowship (Category-wise)" for selecting the students in SIRe. 
 

2. Declaration:- Faculty members, please ensure that you have at least 3 years of service left before 
superannuation along with adequate sitting space & lab facilities for the SIRe student. 
 

3. PI/s are also encouraged to submit joint proposals with AIIMS, NII, JNU and institutes with which IITD 
has an existing MoU. If the Co-PI (Supervisor 2) is from outside IITD, kindly share his/her detailed CV. 
 

4. If a research scholar is to be considered for selection under the project fellowship, then the project 
should have a minimum of two-year duration remaining. 

 
5. A candidate applying with a valid JRF/INSPIRE/any national level fellowships should have at least two-

year validity from the date of joining of the Ph.D program. 
 

6. The third supervisor name (if required) can be added only after the formation of Student Research 
Committee (SRC) subject to a strong recommendation of SRC and subsequent approval from the 
competent authority. 

 
7. If Institute fellowship is being sought then DRC approval of the parent department of Supervisor 1 is  

required at the time of selection. 


