MAE-IC 2024

MAE-Industry Connect 2024

: Surface Finishing
-

Laser assisted burnishing Shape adaptive grinding

Indian Institute of Technology Hyderabad

Modelling

Velo rtyMg nitude

Dr. Anirban Naskar
anaskar@mae.iith.ac.in

Research area: Residual Stress depth profile
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« Surface Finishing

* Numerical Modelling of Surface Finishing
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Cutting tool coating

Wear mechanism
analysis of coatings

Laser assisted cold spray
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Micro-scale additive manufacturing

Schematic of Laser-induced forward transfer
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* Process monitoring of manufacturing
process
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Multi-spot and complex laser beam profiles

e Additive man ufacturing Experimental Fabrication of mesoscale copper features
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Setup

Temperature and residual stress evolution using multi spot laser beam

Process Monitoring and Control Strategies for Additive Manufacturing
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Research area: " Substrate

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
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Hybrid Solid state Jomlng and Additive Manufacturlng
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Large Area Metal AM : Research Snapshot

possible

(-Components bigger than 500mm

eMaterials: Steels (data available);
Inconel, Aluminum (possible)

eMinimum Feature Possible: 5mm
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Domain:
Large Size AM
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applications

Functionally Gradient Objects < —> Design for Additive Manufacturing
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. Selective Heating/Cooling «— — Microstructure Evolution
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« Additive Manufacturing of Metallic Objects,
particularly large sized
Hybrid Technigues for AM (multi-process; multi-
material form; multi-scale)
Industry 4.0 and Circular Manufacturing
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control

detection

Aspects

eMachine design and development
for adapting to different

e5-axis tool path planning
eThermal Management for
Distortion and Residual Stress

*Online monitoring for defect

Key Research

e

eMarine impellers

eRocket casings and fuel tanks

eDie and tool repair
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Die-less CNC Double-sided
Incremental sheet forming

Reconfi gurablev
pins Transition length

o =

1
o O
&

Shape error in mm
1

(el

50
100

X-axis inmm 150 50

200 0 7z

4
2

0
-2

-4
200
150

100

-axis in mm

r_scoop= R/N2 (gaps between

pins not considered)

=, Scoopedsout patch
ierers ™ = /QE) B

, u\i‘)Base cu%
S (tj ’

ins are arranged mto

desired shape

radius Scooped-out

atch height
Section AAp 2

£ 4 4
g 2 !3
g0 | 0
(]
-2 I_2
g
- _4 _4
= 0 200

50 150

100 100
X-axis inmm 150 50
200 0 Z-axis in mm

r_scoop= 0.9R (gaps between
pins considered)

© MAE-IC 2024 - IIT Hyderabad, India

W

AZAD TATA STEEL

SANDVIK
__

Sept 2024



	Slide 1

