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Material Science/Engineering (including Nano, 

Metallurgy) 

Energy, Green Chem, Chemistry, Catalysis, 

Reaction Eng 

Math, CFD, Modelling, Manufacturing 
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The research problem 
Define the problem   

Additive manufacturing (AM) of metallic materials has evolved and developed over the last two decades. 

There is a push towards using the additively manufacturing process for development of new alloy. 

However, there is always the reluctance of industries to accept and apply new materials/alloys due to a 

variety of reasons such as the need for qualification of new material. However, additive manufacturing 

process combined with other processing techniques can affect the development of hierarchical 

microstructure while maintaining the homogeneous composition of the standard metals. Such interesting 

microstructures can affect the mechanical properties at a mesoscale as well as micro-level. In this project, 

the process to produce hierarchical microstructure for the Ti alloy system will be developed. The 

microstructure and its effect on the mechanical properties will be characterized and studied. State of the 

art micro-in-situ testing equipment will be used in this work to establish the microstructure evolution and 

deformation mechanism occurring during deformation. 

 

 

 

Project aims 
Define the aims of the project 

1. Developing an additive manufactured Ti alloy having hierarchical microstructure with 

heterogenous mechanical properties while maintaining homogenous chemical composition; 

2. Understanding the origin of hierarchical microstructures and associated mechanical properties 

with focus on interface between different microstructures via advanced characterization; 

3. FEA and phase field modelling to establish process- microstructure relationship. 

 

 

 

 

 

How skills/experience of the IITB and the Monash supervisor(s) support the proposed 

project  
Highlight the purpose of the collaboration and/or the complementary skills/experience that you bring to the project. Do 

you have any joint or independent publications in the area of the proposed project?  

 

This is the first collaboration between the supervisors from IITB and Mohash side. However, their 

complimentary experties can produce novel research in the area of AM and its characterization and 

modelling. Prof. Huang has a state-of-the-art AM facility and expertise in physical metallurgy in Ti alloys 

whereas Prof. Mishra has a state-of-the-art characterization lab and multi-scale modeling capabilities. 

 

 

What is expected of the student when at IITB and when at Monash? 
Highlight how the project will gain from the students stay at IITB and at Monash 

 

The student will learn both experimental and modelling skills. The proposed work is directly beneficial to 

the manufacturing industry by developing a novel composite systems with homogeneous chemical 

composition using LPBF process which will bring significant impact for critical applications in aerospace 

and energy industries where loading conditions always vary dramatically across the components.  

 

 

 

Expected outcomes 
Highlight the expected outcomes of the project 



 

High-quality research publications, Process parameter optimization for AM products and Multi-scale 

modelling 

 

Patents  

 

 

How will the project address the Goals of the above Themes? 
Describe how the project will address the goals of one or more of the 6 Themes listed above. 

 

The project will develop the material printed by AM, which can be used for customized applications. Such 

engineered microstructure material can be cataegorized as smart material.  

 

 

 

Potential RPCs from IITB and Monash 
Provide names of the potential research progress committee members (RPCs) and describe why they are most suited 

for the proposed project 

Prof. Asim Tewari,  

Prof. Deepak Marla 

 

 

 

Capabilities and Degrees Required 
List the ideal set of capabilities that a student should have for this project. Feel free to be as specific or as general as you like. These 

capabilities will be input into the online application form and students who opt for this project will be required to show that they can 

demonstrate these capabilities. 

 
Mtech./B.Tech in Mechanical/ Metallurgical engineering 

Basics of Material Science and Manufacturing engineering including basic understanding in physical 

metallurgy 

Modeling skills, Numerical FEM and Analytical 

 

 

 

Necessary Courses    
Name three tentative courses relevant to the project that the student should complete during his/her coursework at IITB (the student 

will require to secure 8 point in these courses) 

Physical metallurgy (phase transformation) 

Manufacturing Process,  
FEM,  

Materials Characterization 

 

 

Select up to (4) keywords from the Academy’s approved keyword list (available at 

http://www.iitbmonash.org/becoming-a-research-supervisor/) relating to this project to make it easier 

for the students to apply.  

Modelling and Simulation, Metallurgy, Smart Manufacturing 

 

 

 

 

 

 

  


