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Scope of Examination: Engineering Materials

1. Structure of materials
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Bonding of atoms and interatomic potentials
Crystal structure of metals
Index indication of crystallographic structure and diffraction

Defects in solids

2. Strength and Fracture of Materials



Elastic and plastic deformation
Dislocation motion and slip system
Stress-strain curves and material strength
Mechanisms of materials strengthening
Brittle and ductile fracture

Fatigue
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Mechanical property testing methods (tensile, hardness, impact, fracture toughness,
fatigue)
3. Thermal effects
» Diffusion
Phase diagram
Phase transformation and heat treatment
Recovery and recrystallization

Thermal Aging
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High-temperature creep

(Reference: Equivalent to Chapters 1 to 9 of “Elements of Materials Science and Engineering

(6t edition)” by Lawrence Van Vlack, Addison Wesley Publishing Company, Inc.)



