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Course Code/Title Soft Functional Materials and 4D Printing
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Qi Ge, Associate Professor,

IS CEIORC) Department of Mechanical and Energy Engineering,
Email: geq@sustech.edu.cn
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Pre-requisites Frontiers of Soft Materials Science (Optional)
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Course Objectives
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The objectives of this course are to let students understand the definition, classification and fundamental physics of
soft functional material, the advances of the relevant 3D printing technologies, and the basic principles and|
mechanics design approaches of 4D printing technologies which are realized by 3D printing soft functional
materials.
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Teaching Methods

CanTa R ARG EEHX 2. If the course is open to undergraduates, please indicate the difference.)

HEVHR, A2 EARR, TR, HhEe, IR ERER G,
Class room lecture, applying multimedia, case and reference study, mid-term exam, class project (writing report +
oral presentation)
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Course Contents
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(4 credits) Introduction to soft functional materials and 3D/4D printing technologies

Section 2 =TI A S5 K

(2 credits) Introduction to and classification of polymers
Section 3 TeARIEZ = 57 15 4D 9TER

(3 credits) Shape memory polymers and 4D printing
Section 4 KRS 4D T E)

(3 credits) Hydrogel and 4D printing

Section 5 MRS 4D $TEH)

(2 credits) Dielectric elastomer and 4D printing

Section 6 T e L3R A KES 4D 4T ER

(2 credits) Magnetic responsive soft materials and 4D printing
Section 7 T m AR S 4D FTER

(2 credits) Liquid elastomer and 4D printing

Section 8 g SR8y

(4 credits) Polymer structure and configuration

Section 9 P AR BE 5 o) TSR 5 A

(6 credits)

Polymer ideal chain model and entropic elasticity

Section 10 ESEEE ST

(3 credits) Polymer amorphous state

Section 11 EAEST

(3 credits) Polymer crystalline state

Section 12 WS- ASFEA

(3 credits) Glass-rubber transition

Section 13 [ T X S B

(3 credits) Polymer viscoelasticity and rheology

Section 14 4D $TEN: BPRHS B

(3 credits) 4D printing: material and structure design

Section 15 4D FTEN: Y H s
(3 credits) 4D printing: multiphysics modeling
REE%

Course Assessment

(1) ##JE A Form of examination: Assessment
(2) 7B ) grading policy: a.tH#) Attendance 5%; b. i3 K F Class performance 10%; ¢ H % Mid-term exam
40%; d. ¥R R 5 Final report/presentation 45%

Textbook and Supplementary Readings

M XS HE R
L.H. Sperling. Introduction to Physical Polymer Science — WILEY.

H. F. Brinson, L. C. Brinson. Polymer Engineering Science and Viscoelasticity — Springer.

Michael Rubinstein, Ralph H. Colby. Polymer Physics -- OXFORD.
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