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: Mechanical Behavior of Materials
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Definition of Material Properties :

Mechanical properties, Thermal properties, Electrical /Optical
properties, Chemical properties, Nanomaterials.

Mechanical Fundamentals :
Introduction, Elastic Behavior, Plasticity.
Metallurgical Fundamentals :

Plastic Deformation, Dislocation Theory.
Strengthening Mechanisms:

Strengthening from grain boundaries, Yield-point phenomenon and
strain aging, Solid-Solution Strengthening, Strengthening from fine
particles, strengthening due to point defects, Martensite strengthening,
Cold-work strengthening.

Brittle Fracture and Impact Testing :

Ductile/Brittle fracture, Notched-bar impact tests, Transition
temperature, Temper embrittlement, Environment sensitive fracture,
Strain rate effect.
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Major Reference:

George E. Dieter: “Mechanical Metallurgy”, SI Metric ed., McGraw-Hill,
London, 1988.
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Minor Reference:

1. Richard W. Hertzberg, “Deformation and Fracture Mechanics of
Engineering Materials”, John Wiley & Sons, New York, 1976.
. Michael Ashby, Hugh Schercliff and David Cebon,*“Materials—
Engineering, Science, Processing and Design”, Elsevier, Amsterdam,
2007.

. M. F. Ashby, P. J. Ferreira and D. L. Schodek, “Nanomaterials,
Nanotechnologies and Design”, Elsevier, Amsterdam, 2009, p.199.

. William F. Hosford, “Mechanical Behavior of Materials”, Cambridge
University Press, Cambridge, 2005.

. R. W. K. Honeycombe, “The Plastic Deformation of Metals”, 2™ ed., E.
Arnold, London, 1984.

. Nam P. Suh and Arthur P. L. Turner, “Elements of The Mechanical
Behavior of Solids”, McGraw-Hill, New York, 1975.
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105.9.16 Definition

105.9.23 Definition, Mechanical/Metallurgical Fundamentals

105.9.30 Mechanical/Metallurgical Fundamentals
Mechanical/Metallurgical Fundamentals,

105.10.7 . )

Strengthening Mechanisms

105.10.14 Strengthening Mechanisms
105.10.21 Strengthening Mechanisms
105.10.28 Brittle Fracture & Impact Testing
105.11.4 Brittle Fracture & Impact Testing
105.11.11 Mid-term Examination(d % %323 #)
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