B.Tech (Mechanical Engineering) detail Syllabus for Admission Batch 2015-16 8 Semester

PMES8J001 FATIGUE CREEP ANDFRACTURE
(PROFESSIONAL ELECTIVE)

MODULE -1 : (12 HOURS)

Design philosophy : (i) Infinite life, (i) Safe life, (iii) Fail safe and (iv) Damage tolerant design
concepts.

Fatigue Design : Cyclic stress and stress reversals, Fatigue and progressive fracture, Endurance
limit, Fatigue Tests : Cantilever and Beam type of Fatigue Tests, Axial Fatigue Tests. Influence
of mean stress on fatigue : Gerber, Goodman and soderberg’s criteria. Effect of compressive
cyclic stress on fatigue. Fatigue design formula for axial, bending, torsional and combined
loading.

Fatigue controlling factors: Effect of frequency, Temperature, size, form, stress concentration
factors, Notch, sensitivity & surface conditions, residual stresses.

MODULE - 11: (12 HOURS)

Improvement of fatigue strength’ by chemical/metallurgical processes such as ritriding, flame
hardening, case carburizing. Fatigue strength enhancement by mechanical work : cold rolling,
peening, shot peening.

Effect of environment : Corrosion Fatigue, Concept of cumulative fatigue damage
Fracture Mechanics : Ductile and brittle fracture Theoretical cohesive strength of metasl,
Griffith Theory of brittle Fracture, Oruron’s modification to Griffith Theory.

MODULE - III (14 HOURS)

Modes of fracture : Mode I, Il and I1l, fatigue creek growth Behaviour of metals, Linear Elastic
Fracture Mechanics (LEFM), Stress Intensity Factor(SIF), Stress field near the crack tip, Critical
SIF and Fracture Toughness, Experimental determination of fracture toughness K, cCOD gauges
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and standard ASTM Tests.

Strain Energy Release Rates (SERR), Elasto-Plastic Fracture Mechanics (EPFM), Plastic zone
size and its evaluation, J-Integral Method.

CREEP ANALYSIS :

Definition, Constant stress and constant, strain creep tests. Uniaxial creep tests : Baily’s Power
Law, Creep relaxation : strain hardening and time hardening creep relaxation. Introduction to
Creep bending and deflection of simple problems.

TEXT BOOKS:
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Prasant Kumar, Fracture Mechanics
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