SYLLABUS
MAE233A - FRACTURE MECHANICS

Spring Quarter 2009
Tuesday/Thursday 11:00 — 12:20 ......... Room 147 SEQUO
INSTRUCTOR: OFFICE HOUR:

Professor Sia Nemat-Nasser
EBU1 Room 4209
Phone: 858 534-4914 Email: sia@ucsd.edu

Tuesday 1:30 — 2:30 4209 EBUI

TOPICS COVERED:

Linear Fracture Mechanics Nonlinear Fracture Mechanics
e Ideal Strength e The Size of Plastic Zone

e Stress Concentrators e Dugdale Model

e Linear Fracture Mechanics — Anti-Plane Shear e Application of J-Integral

¢ Basic Equations of 2-D Linear Elasticity e Shape of Plastic Zone

The Plastic Constraint Factor
Singular Behavior in a Hardening

e Asymptotic Solution
e Energy Method

e Relation between G and K Material
e Fracture Criterion e Anti-Plane Shear - Perfect Plastic
° J-Integra] Material
e Stability and Crack Growth e Use of J-Integral in Nonlinear Range
e Compliance Method e Perfectly Plastic Material
e Unstable Growth of Tension Cracks in Brittle ¢ J Controlled Crack growth
Solids

e Experimental Techniques

PREREQUISITE:
Theory of elasticity, e.g. MAE231B or equivalent

GRADING:

There will be one midterm exam and the final exam. In addition, homework will be assigned and checked,
but not graded.

The grades will be calculated as follows:

Midterm 35%
Final 65%
Total 100%

[Note: There will be no make-up exams. Hence, if the midterm is missed then a zero grade will be
assigned].

EXAM SCHEDULE:

Midterm — Thursday, April 23" [closed book and closed notes]
Final Exam — Tuesday, June 9" 11:30 — 2:30 [closed book and closed notes]
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