Name of Laboratory

Material Engineering Lab

Lab In charge
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About Laboratory

The objective of the course is to provide hands-on practice on
various instruments used to analyze microstructure and properties
of materials. Materials science and engineering is concerned with
the generation and application of knowledge relating the
composition, structure, and processing of materials to their
properties and uses. Properties are very important in the process of
designing the durable components / machines / structures etc.
These properties include mechanical properties, thermal properties,
electrical properties, optical properties or magnetic properties or
deteriorative properties. All of these properties are decided by the
atomic arrangement of the materials. In addition to structure and
properties, two other important components are involved in the
science and engineering of materials—namely, processing” and
“performance”. With regard to the relationships of these four
components, the structure of a material will depend on how it is
processed. Furthermore, a material’s performance will be a function
of its properties.

This laboratory provides the know-how of the atomic structures of
materials and possible defects therein through various animated
computerized models. Properties are also dependent on the
microstructure (grain structure and phase structure) of the
materials. With the help of different equipments and machines the
students are motivated to analyze the microstructure and to

estimate the resulting properties out of it.

Lab Outcomes

CO 1- Learn the principles of materials engineering through lab
investigation.

CO 2- Interpret crystal structures and imperfections in materials.
CO 3- Conduct heat treatment processes on materials.

CO 4- Analyze the microstructure of different materials.




Name of

Equipments/Facility

Abrasive Cut —off M/C Model (Channai Mettcco)

Polishing machine model Bainpol VTD with accessories

Hot mounting press model Bain mount-P with accessories
Belt Grinder M/C model Bainline-GP with accessories
Optical metallurgical Microscope (Upright) model vertiment-1
Heat treatment Furnace

Micro Meter 0-25 mm

Depth Micro meterb0-25 mm

Flange Micro meter

10 Gear tkooth vernier Caliper

OO N0k b=

Lab Photographs




Scope of Research

1. Examines the behavior of materials under stress

2. Materials reaction to a variety of hostile environments
3. Mechanical Metallurgy

4. Description of stress and strain

5. Defect mechanisms of flow and fracture

Research Outcomes

Properties of the materials are very important in the process of

designing the durable components / machines / structures etc. The




research work will provide Mechanical engineers hands-on
practice on various instruments used to analyze microstructure and

properties of materials.

List of Experiments at

UG/PG level

1. To study crystal structures with the help of models.

2. To study crystal imperfections with the help of models.

3. To prepare a small specimen and mount it using hot mounting
press.

4. To study optical metallurgical microscope.

5. To analyze microstructures of given Mild Steel/ Aluminium
specimen.

6. To analyze microstructures of given Grey cast iron specimen.
7. To harden and temper a given steel specimen.

8. To anneal a given hardened steel specimen.

9. To analyze microstructure of quench hardened steel specimen.
10. To determine the properties of plastics.

11. To use digital microscope for Fracture analysis/ measurement.
12. To measure the hardness of a given specimen using micro-

hardeness tester.




