5. PRACTICAL BASED LEARNING - DEMONSTRATION IN LABORATORY

TENSION TEST ON MILD STEEL SPECIMEN

Date of experiment conducted: 14.12.2024

Semester:3"9 sem

The primary objectives of conducting a tension test on a mild steel specimen are as follows:

1. Determine Mechanical Properties:
o Yield Strength: To find the stress at which the material begins to deform plastically.
o Ultimate Tensile Strength (UTS): To measure the maximum stress the material can
withstand before failure.
o Young’s Modulus: To calculate the elasticity of the material, which is the ratio of stress to
strain in the elastic region.
o Ductility: To assess the extent to which the material can be stretched or elongated before
fracture, typically expressed as percentage elongation.
o Toughness: To evaluate the energy absorbed by the specimen before fracture.
2. Analyze Material Behavior:
o Elastic Deformation: To observe the behavior of the material within its elastic limit, where
it returns to its original shape upon unloading.
o Plastic Deformation: To understand the behavior beyond the elastic limit, where permanent
deformation occurs.
o Fracture Point: To study the point at which the material ultimately breaks.
3. Establish Stress-Strain Relationship:
o To generate a stress-strain curve, which provides valuable insights into the material's
behavior under tensile load and helps in identifying the elastic and plastic regions.
4. Quality Control and Material Specification:
o To ensure the material meets required mechanical properties for specific engineering
applications.
o To validate the material's compliance with standards and specifications (e.g., ASTM, 1SO).
5. Design and Engineering Insights:
o To aid in designing components and structures by understanding the material's capacity to
withstand applied forces.
o To determine the factor of safety for various applications.
6. Compare Materials:
o To evaluate the performance of mild steel relative to other materials under similar loading

conditions.




7. Research and Development:
o To study the effects of manufacturing processes (e.g., heat treatment, alloying) on the

material’s tensile properties.

By conducting this test, engineers and researchers can obtain critical data for designing safe and

efficient structures and systems.
OUTPUT:

The output of conducting a tension test on a mild steel specimen typically includes the following key

results and observations:
1. Stress-Strain Curve:

o A graph showing the relationship between stress (force per unit area) and strain (deformation per
unit length) of the specimen.

e This curve provides valuable insights into the elastic and plastic behavior of the material.
2. Key Mechanical Properties:

« Elastic Limit: The maximum stress that the material can withstand without permanent deformation.

o Proportional Limit: The point up to which stress and strain are directly proportional.

o Yield Strength: The stress at which the material starts to exhibit significant plastic deformation.

o Ultimate Tensile Strength (UTS): The maximum stress the material can withstand before necking
begins.

e Fracture Stress: The stress at which the material ultimately breaks.

e Young’s Modulus (E): The ratio of stress to strain in the elastic region, indicating the stiffness of
the material.

« Ductility: Typically expressed as percentage elongation or reduction in the cross-sectional area.

« Poisson's Ratio (if transverse strain is measured): The ratio of lateral strain to longitudinal strain.
3. Material Behaviour Observations:

« Elastic Deformation: Region where the material returns to its original shape after unloading.
o Plastic Deformation: Region where permanent deformation occurs.
o Necking: Reduction in the cross-sectional area just before fracture.

e Fracture Point: The point at which the material breaks.




4.Numerical Results:
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5. Fracture Appearance:
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o Cup-and-Cone Fracture: Typical for ductile materials like mild steel, indicating good ductility.
6. Toughness:

« Area under the stress-strain curve, indicating the energy absorbed by the material before failure.
7. Strain Hardening:

o Observations of how the material strengthens as it undergoes plastic deformation (between the yield
point and UTS).

These outputs provide critical data for evaluating the material's suitability for engineering

applications and are often used for quality control, design validation, and research purposes.

PHOTOGALLARY OF TENSION TEST CONDUCTION ON MILD STEEL SPECIMEN
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FEEDBACK RESPONSES

4. Overall, how satisfied were you with all the activities conducted?
36 responses

@ Highly satisfied
@ Satisfied
& Not Satisfied

Course coordinator

(Dr. SHASHI KUMAR A)




