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Fracture mechanics is an important tool used to analyze and improve the

performance of mechanical components. The vast increase in the use of high strength
metals and the reduction in design safety factors motivated many researchers to
investigate the mechanics of the fracture. As a result, Fracture Mechanics, a new branch
of materials mechanics, has emerged and acted as a primary approach to controlling
fracture and fatigue failures in structures.
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The present course has two aims:

(a) To provide the physical mechanics and the mathematical theory of fracture mechanics.
(b) To present different fracture mechanics applications to practical engineering problems.
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Prerequisites: Elasticity or advanced mechanics of materials. (will be helpful for
understanding the lecture material)
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Each week, a lecture of 3 hours will be conducted to introduce the fundamental principles
and basic principles of fracture mechanics. Students are expected to devote an additional
3 hours per week outside of class to further their understanding of the subject matter and

to complete the assigned work.
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Fracture Mechanics: Fundamentals and Applications by T.L. Anderson, (CRC Press, 1998).
Textbooks are recommended but not mandatory. There are already very rich online
resources for computer programming. HRERENME > RECKAIFEEENR LHBE
R AREMBHRE -
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Advanced fracture mechanics by M.F. Kanninen and C.H. Popelar (Oxford University
Press, 1985)

Elements of Fracture Mechanics by P. Kumar, (Mc Graw Hill Education, 2009)

Elementary engineering fracture mechanics, D. Broek (Martinus Nijhoff Publication, 1986)
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30% Homework {E%
The actual allocation of topics, weekly schedule, and assessment weights may be adjusted
during the semester and will follow the official syllabus announced in class. B2 # O ECUZREE

NHZREABAE

30% Midterm HAsh&
The actual allocation of topics, weekly schedule, and assessment weights may be adjusted
during the semester and will follow the official syllabus announced in class. BB ELURE

DHZRIEAMR/E



30% Final #85k#
The actual allocation of topics, weekly schedule, and assessment weights may be adjusted

during the semester and will follow the official syllabus announced in class. B D8 DECLUEE
REZHFERAHE

10% Final Project Hik B REHRE
The actual allocation of topics, weekly schedule, and assessment weights may be adjusted

during the semester and will follow the official syllabus announced in class. B2 # D ECUZRE
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Assisted by video
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Provide students with flexible ways of attending courses

IEREEBEIHAR
Extension of the deadline for submitting assignments

B4 BURSRERM R CUA M 2R
Mutual agreement to present in other ways between students and instructors

IETBHEASRZ 5 H HA (K )
Final exam date postponement

HENEEHRETE
Negotiated by both teachers and students

Brittle and ductile fracture
The energy criterion
The stress intensity factors


https://www.dlc.ntu.edu.tw/assessinglearning/

3/12  Linear elastic fracture mechanics (LEFM)
% 33 Brief review of elasticity

3/19 The Griffith energy balance
B 438

3/26  Airy stress function method and complex variable method
558

4/02  Other methods in fracture mechanics analysis
£68

4/09  Stress intensity factor and fracture toughness
H578

4/16 Midterm Exam
%8

4/23 Elastic-Plastic Fracture Mechanics (EPFM)

% 93 Brief review of nonlinear elasticity

4/30 Crack-tip opening displacement (CTOD)
%10 B

5/07 Energy release rate
ENiE

5/14 J-integral
F£128

5/21 Fatigue
£13 8

5/28  Dynamic fracture
$1438

6/04  Other advanced topics
158

6/1 Final Exam
%164
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https://www.hncb.com.tw/wps/portal/HNCB/
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