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Mechanics of composite materials is a specialized course in mechanics and aerospace engineering. It is a course
for training high quality specialists of composite materials and engineering. Through the study of this course,
students can understand and grasp the mechanical properties of modern composite materials and their applications
in engineering, and learn to design and select composite materials according to the stress analysis of the structure,
thus optimizing the performance of the structure. Students are required to master the relationship between the
macroscopic properties and microstructure of the composites, understand the various composites failure
mechanisms and failure criterions, and apply those knowledge into the bending, buckling and vibration analysis
of laminate correctly. This course is a continuation and extension of general elasticity and vibration mechanics,
and is a required course for students to master modern mechanical knowledge and to carry out structural design.

#2512 Teaching Methods

1% lecture

#HF A2 Course Contents

Section 1 2418 Introduction (3 Z%Ht/3 credit hours)
KRR LAIVR, BEMER DI B &R R 5.

History and status of composites, classification of composites, application.

Section 2 S EMERIH] £ 1.2 Composite Manufacturing Processes (3 2£H]/3 credit hours)
HEMEH2E, HI&TE, BRI H o

Classification of composites, manufacturing process and application in aerospace
engineering.

Section 3 e 1e) S 5 77242 34 Foundation of Anisotropic Elastic Mechanics (3 2#H/3 credit

hours)




B AL S A AR TR, & A AR AR A R N AR R

Foundation of anisotropic elastic mechanics, stress-strain relation for anisotropic material.

Section 4

FAZ BRI 720 12253 BT Macromechanical Analysis of a Lamina (3 2%H/3 credit hours)
SPTHTNE )R B R AR R AR R B, AR TS A N AR S B, LR AR ) 5 R R 9 B
i,

Stress-strain relation of unidirectional lamina in a plane stress, stress-strain relation for angle
lamina

Strength of lamina composites, strength theory of orthogonal anisotropic lamina.

Section 5

JE AR EE I 7 W 712201 Macromechanical Analysis of Laminate stiffness (3 2%f/3
credit hours)
JEERBINIERZRRE, EEREINIE TS, Wi,

Stiffness and compliance of laminate, stiffness calculation and stiffness theory of laminate.

Section 6

JEE MR 7 W )15 08T Macromechanical Analysis of Laminate Strength (3 22H/3
credit hours)

EEREIREE, R ARSI, SR -

Strength of laminate, stress analysis, strength analysis of laminate.

Section 7

AN, Hygrothermal Effect (3 %%2H/3 credit hours)

FEREIRIARTE, BE RIS A RAE T T, T2 A AR IR 5 FE 73 4

Hygrothermal effect of lamina, stress-strain analysis of lamina, stiffness and strength analysis
of laminate.

Section 8

HAP 2R Mid-term exam (3 %20%/3 credit hours)

Section 9

EAEMRIME . EM5HES) Bending, buckling and vibration of laminate (3 2ZH}/3 credit
hours)

FEREH, EEPREER, Ea RIS

Bending, buckling and vibration of laminate.

Section 10

# T L/ Some Special Topics (3 22H}/3 credit hours)
RREEMEH %08, SEaMEHREST, W.

Mechanical analysis of hybrid composites, fatigue and fracture of composites.

Section 11

S E MR R U B4k 777 Effective Properties and Homogenization Methods of
Composites (3 2Z[}/3 credit hours)
REFARF TG, T

Meso scale and representative elements, meso transition method.

Section 12

FRZEAR I GHME 715250 BT Micromechanical Analysis of a Lamina (3 ZH}/3 credit hours)
WIEEZ T, SBEEHT, FELT4ER SAORRIEM 1220 br, BRI 1222047 o
Stiffness analysis, strength analysis, micromechanical analysis of short fiber reinforced
composites, and mechanical analysis of thermal expansion.

Section 13 SEMER R JE% A @ Single Inclusion Problem of composite (3 2%H}/3 credit hours)
PAPE IR R, MEERAYAR, AMENAR, KIRHIAER.
Elastic problem, ellipsoidal inclusions, intrinsic strains, and the energy of inclusions.
Section 14 S AM B MEA OB E TN 5 7% Predicting Linear Effective Modulus of

Composite (3 “#/3 credit hours)
W7k, BIRITE, Wik,

Sparse method, self-consistent method, differential method and so on.

Section 15

A MBS )71 Computational Methods for Composite (3 “#H/3 credit
hours)
REAEFRIC, il %4

Representative volume element, load boundary condition.

Section 16

H > Review (3 #}/3 credit hours)
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RIEEL Course Assessment

1. % no exam

2. iRE R Class Performance 10%
WA H Projects 30%

PR E k. Assignments 20%

A 45 Final Presentation 40%

3. There is no difference between undergraduate and graduate students.

Fit R FHESE B R Textbook and Supplementary Readings

(REEMES%Y . RMEBE, LR HE A B, 1975
(REMETIZMIE) , BREWNE, Bl¥tihtt, 2008
(BEMETIZEY , TR, EHEREHMEE, 2013




