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Course Description

Course introduction: In this course, we will introduce plasticity models, deformation theory
based variational principle, flow theory based variational principle, small deformation based
elasto-plastic FEM, large deformation based elasto-plastic FEM, rigid plastic FEM, the key
technologies for the implementation of numerical simulation, engineering applications of
numerical simulations by elasto-plastic FEM and rigid-plastic FEM. This course is an important
fundamental course for numerical simulation of metal forming processes.

Course objectives: (1) Understand different methods for metal forming process numerical
simulation and relevant fundamentals of mathematics and mechanics; (2) Grasp the fundamental
theories of elasto-plastic FEM and rigid-plastic FEM; (3) Understand the plasticity models and
the methods to determine their parameters; (4) Get to know the state-of-the-art about metal
forming process numerical simulation and the future trends; (5) Build the capability to use
commercial software tools for metal forming process numerical simulation.

1/3 2020.04




%1 E, MR T AECE D AR R 3R, IRERERHE
82 &8, BN R SRR 3 IR RERRHITIR
%3 E. NOEHBYERIR T 3 DRI RAERRHTIE

B4, KA HBEAIRTE: 6 MR IRERERHTIE

5. W CHD BYEARRITE: 3 DRI IRERRHTI

.
TSN o T BRI RS R 6 DU Wi
Sl | 7 RGNS VIR R 3 M W i
98 T WIBAIEA IRTBUE T LI R EOR - 6 DI IRE IR+ 18
99w RAIEHIENMA IRTBUA 07 LI SRR 6 MR PREFR IR+ 18
%10 H. SRARBOEEREMEE T TR 3 IR IRERRHTIE
%11 & BB SOE SRR REE DT N 3 RN RE R
12 B PN TR E S EORFG R 3 MR IRERIRHT 8
Chapter 1: Background of metal forming technologies and fundamentals of numerical
simulation; 3 teaching hours (TH); In-class teaching and discussion
Chapter 2: Calculus of variations about plastic deformation and flow law; 3 THs; In-class
teaching and discussion
Chapter 3: Small deformation theory-based elasto-plastic finite element method; 3 THs;
In-class teaching and discussion
Chapter 4: Finite deformation theory-based elasto-plastic finite element method; 6 THs;
In-class teaching and discussion
Chapter 5: Rigid visco-plastic finite element method; 3 THs; In-class teaching and discussion
Chapter 6: Flow stress model, yield function, hardening model, forming limit curve and
iGN ductile fracture criterion and parameter calibrations; 6 THs; In-class teaching and discussion
(English) Chapter 7: Framework of numerical simulation system and advanced development; 3 THs;
Syllabus In-class teaching and discussion
Chapter 8: Key technologies for rigid visco-plastic FEM implementation; 6 THs; In-class
teaching and discussion
Chapter 9: Key technologies for elasto-plastic FEM implementations; 6 THs; In-class
teaching and discussion
Chapter 10:  Numerical simulation applications of rigid visco-plastic FEM; 3 THs; In-class
teaching and discussion
Chapter 11: Numerical simulation applications of elasto-plastic FEM; 3 THs; In-class
teaching and discussion
Chapter 12: Cutting edge questions on metal forming technologies and numerical simulation;
3 THs; In-class teaching and discussion
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