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On behalf of the Department of Mechanical Engineering organized an Internal Seminar on

“Heat treatment process” for faculty members of the Mechanical Department on 30.05.2024 at

smart class room. The main objective of the internal seminar is to provide exposure to our faculty

members on various research areas in materials and metallurgy.

The Following Points were discussed during the Session:

Thermally assisted surface hardening techniques have led to a surge in research efforts and
industrial applications, with emphasis on strengthening of metallic materials with high
work hardening, high strength and poor deformability.

The common surface hardening techniques such as warm shot peening, warm laser shock

peening and thermally assisted ultrasonic surface hardening are discussed. Also the

development and working principle for each of the techniques are discussed.

As compared with conventional surface hardening techniques, thermally assisted surface
hardening techniques with optimum processing temperatures can further increase the
surface and subsurface hardness, thickness of the hardening layer, fatigue life and wear
resistance of mechanical components.

Thermal energy can soften the materials, allowing plastic deformation to produce higher
magnitude and deeper region of work hardening, allowing plastic deformation to produce
higher magnitude and deeper region of work hardening.

The coupled thermal-dynamic effect enables a broader design space for alloy hardening,

Page 1 0f 3


https://www.sciencedirect.com/topics/engineering/formability
https://www.sciencedirect.com/topics/engineering/shot-peening
https://www.sciencedirect.com/topics/engineering/laser-shock-peening
https://www.sciencedirect.com/topics/engineering/laser-shock-peening
https://www.sciencedirect.com/topics/engineering/laser-shock-peening

e Thethermo mechanical treatmentcan also induce dynamic strain aging and dynamic
precipitation in some metallic alloys, which leads to precipitation strengthening and

enhanced stability of dislocations and compressive residual stress.
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Snapshots of the Session

Chapters Discussed:
Surface Hardening Techniques
Metallurgical Properties Changing During the Vacuum and Surface Hardening.
Benefits and Limitations.

Research Scopes in Heat Treatment Techniques.

Outcomes:
Upon listing of this seminar the participants can able to
¢ Understand the various types heat treatment techniques.
e Understand the concepts work hardening and surface hardening.

e Able to understand the concept of metallurgy in recent advancements.
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