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Research area:    

• Laser based micro/nano manufacturing

• Process monitoring of manufacturing 

process

• Additive manufacturing

Micro-scale additive manufacturing

Schematic of Laser-induced forward transfer

Fabrication of mesoscale copper features Experimental 

Setup

Smart Manufacturing

Dr. Anirban Naskar

anaskar@mae.iith.ac.in

Research area:    

• Surface Engineering

• Surface Finishing

• Numerical Modelling of Surface Finishing 

Processes

Our industry collaborators

Surface Finishing

Shape adaptive grindingLaser assisted burnishing

Modelling

Dr. Gopinath Muvvala

mgopinath@mae.iith.ac.in 

Research area:    

Process Monitoring and Control Strategies for Additive Manufacturing

Thermal Management Geometrical Aspects

Porosity ControlFocusing Lens

(Plano-convex lens)

Laser beam

Guiding Lens

Protective Lens

Thermal Camera

Pyrometer 1

Pyrometer 2

Shielding Gas

Carrier Gas

Powder 

Feeder

Coaxial  Camera Monitoring system

Argon Gas Cylinder
7mm Offset

Substrate

Deposited Layers

10RPM
15L/min

10RPM
15L/min

• Metal Additive Manufacturing: Solid state & Fusion based

• Joining: Solid state & Fusion based

• Laser Surface Engineering: Cladding & Alloying

• Under Water Material Processing 

• Process monitoring and Control

Hybrid Solid state Joining and Additive Manufacturing 
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Dr. S. Suryakumar

ssurya@mae.iith.ac.in

Research area:   

• Additive Manufacturing of Metallic Objects, 

particularly large sized

• Hybrid Techniques for AM (multi-process; multi-

material form; multi-scale) 

• Industry 4.0 and Circular Manufacturing  

Large Area Metal AM : Research Snapshot 

High
Deposition Rate

Geometric 
Complexity

Adaptation / 
Standardization 

Thermal 
Management

Functionally Gradient Objects

Variable Axis Deposition Selective Heating/Cooling Microstructure Evolution 

Design for Additive Manufacturing 

•Components bigger than 500mm 

possible 

•Materials: Steels (data available); 

Inconel, Aluminum (possible) 

•Minimum Feature Possible: 5mm 

Domain: 
Large Size AM

•Marine impellers

•Rocket casings and fuel tanks

•Die and tool repair 

Suitable 
Applications

•Machine design and development 
for adapting to different 
applications

•5-axis tool path planning

•Thermal Management for 
Distortion and Residual Stress 
control 

•Online monitoring for defect 
detection 

Key Research 
Aspects

•Dr. Suryakumar S. (Dept 
of Mechanical & Aerospace 
Engg)

•Dr. Gopinath M. (Dept of 
Mechanical & Aerospace Engg)

•Contact:                                                                           
.
ssurya@mae.iith.ac.in 

Team

Dr. N. Venkat Reddy

nvr@mae.iith.ac.in

Research area: 

• Predictive Modelling for Digital Fabrication 

• Hybrid Manufacturing 

• Design and Development of Rapid 

Response and Resource Saving Processes    

   

Die-less CNC Double-sided 

incremental sheet forming 

Electric Pulse aided Draw Bending Setup 

r_scoop= R/√2  (gaps between 

pins not considered)

  

Reconfigurable Tooling for Stretch Forming

r_scoop= 0.9R  (gaps between 

pins considered)

  

Laser processing with multi-spot and complex beam profiles 

Multi-spot and complex laser beam profiles

Temperature and residual stress evolution using multi spot laser beam

Laser assisted cold spray

Cutting tool coating

Surface Engineering
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Flow analysis DPM analysis

Integrated Product and Process Design, Process Control and Monitoring 

Wear mechanism 

analysis of coatings
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