Q 5: Destructive and Non-Destructive Testing

Testing of materials is essential to determine their mechanical properties, quality,
and reliability. Based on whether the test damages the material or not, testing methods
are classified into Destructive Testing (DT) and Non-Destructive Testing (NDT).

1. Destructive Testing (DT)

Destructive testing is a method in which the test specimen is permanently
damaged or destroyed in order to evaluate its mechanical properties and performance
under load.

Purpose of Destructive Testing

To determine strength and failure limits

To study material behavior under extreme conditions

To obtain accurate mechanical property data
Common Destructive Tests

Tensile Test — Determines tensile strength, yield strength, and elongation

Compression Test — Measures compressive strength

Bending Test — Determines flexural strength

Impact Test — Measures toughness (Izod and Charpy tests)

Hardness Test — Brinell, Rockwell, and Vickers tests

Fatigue Test — Determines endurance limit

Advantages of Destructive Testing
Accurate and reliable results
Direct measurement of mechanical properties
Well-standardized methods

Limitations of Destructive Testing
Specimen is destroyed
Not suitable for finished products

Time-consuming and costly

2. Non-Destructive Testing (NDT)

Non-destructive testing is a method used to evaluate the properties of materials



without causing any damage to the specimen, allowing it to be used after testing.
Purpose of Non-Destructive Testing
To detect internal and surface defects
To ensure product quality and safety
To inspect materials during service
Common Non-Destructive Testing Methods
Visual Inspection (VT)
Ultrasonic Testing (UT) — Uses high-frequency sound waves
Radiographic Testing (RT) — Uses X-rays or gamma rays
Magnetic Particle Testing (MPT)
Liquid Penetrant Testing (LPT)
Eddy Current Testing (ECT)
Advantages of Non-Destructive Testing
No damage to material
Can be applied to finished products
Suitable for continuous inspection

Saves cost and material

Limitations of Non-Destructive Testing

Requires skilled operators

Interpretation may be complex

Does not give exact mechanical property values
Applications

Destructive testing: Material development, research, quality control
Non-destructive testing: Aerospace, medical devices, civil structures, power

plants

Key Differences Between Destructive and Non-Destructive Testing:
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