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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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* SUSTech MAE202: Mechanics of materials
» SUSTech ME301: Dynamics and vibration
* MIT 2.001: Mechanics of materials |

» MIT 2.003J: Dynamics and vibration

This course applies fundamental mechanics concepts to design engineering problems for a range of
structures, mechanisms, and machine elements, and explores the ideas of design evaluation and analysis
through mechanics. Topics include:

- 3D kinematics: rotation around a fixed axis, instantaneous axis, velocities, acceleration, moving
reference frames, twists and wrenches.

o Stress analysis: Buckling, slender ratio, fatigue, safety factors, stress states, 3D stress elements, stress
matrices, plane stress, stress transformations, special cases of plane stress, strain transformation,
Failure criteria, Von Mises Criteria, Tresca Yield Criterion, Maximum Normal Stress Theory.

o Dynamics: Principle of virtual work, d’Alambert principle, Hamilton’s principle, Newton-Euler equation,
Euler-Lagrange equation, Kane’s equation.

o Vibrations: Simple harmonic motion, types of dampening, analysis of damped spring-mass systems.
Lumped system and continuous system.

External reference:

» SUSTech MAE202: Mechanics of materials
* SUSTech ME301: Dynamics and vibration
* MIT 2.001: Mechanics of materials |

« MIT 2.003J: Dynamics and vibration
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Through coursework and lab sessions, students should have mastered the following abilities:

o Perform in a systematic manner general 3D kinematics analysis of floating frame, rigid bodies, and
multi-body systems.

o Perform in a systematic manner statics analysis of exactly determined multi-body systems using 3D
kinematics and duality principle.

o Perform in a systematic manner load analysis, stress analysis, strain analysis and deflection analysis
on 3D deformable body.

o Perform in a systematic manner dynamic and vibration analysis of multi-rigid-body systems.

o Perform in a systematic manner failure analysis and failure prevention design of machine components
subjected to 3D loads.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1 Kinematics: rotation & 2 2

homogeneous transformations
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2 Kinematics: twists & Adjoint 2 - e 1o 2
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- Iy =Erwy TR~ Mini project 1: Kinematics and
WEJy: Jyhiekt 5 Rt Dynamics of a simple robot arm

3 Statics: wrenches & co-Adjoint 2 2
transformation
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4 Dynamics: variational principles 2 2
and Newton-Euler formulation
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5 Multiaxial Stress and Strain; 2 >
Stress and Strain
Transformations
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Deflections ST
e Mini project 2: Stress and deflection

. . analysis of a simple robot arm
7 Bending: Stress and Strains; 2 y P
Deflections
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Torsion; Energy Methods
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Static failure theory 2

11
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Fatigue failure theory 1

12

W57 R 2
Fatigue failure theory 2

Mini project 3: Failure modes and
effects analysis of a simple robot arm
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Equation of natural and forced
vibration
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Vibration of lumped system

15
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Vibration of continuous system

16
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Measurement of vibration
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Mini project 4: Vibration analysis of a
simple robot arm

B BB SE% R Textbook and Supplementary Readings

S Textbook:

Hibbeler, Russell Charles. Engineering mechanics: statics & dynamics. Pearson Education 2015.

Hibbeler, Russell C. Mechanics of materials. Pearson, 2016.

Géradin, Michel, and Daniel J. Rixen. Mechanical vibrations: theory and application to structural dynamics.

John Wiley & Sons, 2014.
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necessary) = —
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Mini- Week 13- 25 NIL Vibration module
project 4 16
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This Course has been approved by the following person or committee of authority




