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Course Name English  Fundamentals of solid state phase transformation and microstructures
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Course Category

Specialized Course
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Course Type

For full-time students
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Grade Letter grading Exam Method Written Exam
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Schoolof Materials Science and Engineering
School
Subject Materials Science and Engineering
Name ID School E-mail
Person in charge weilee@sjtu.edu.cn
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Course Description
13 QP/QPT ” “ ” “ NiTi

*

English
Course Description

Based on the fundamentals of thermodynamics, kinetics and crystallography in the process of
martensite transformation, we can understand the microstructure evolution rule and mechanism
of steels, shape memory alloys and other advanced metal materials in the new manufacturing
process system. Through the course study, students can understand the frontier knowledge of
microstructure design and control of advanced metal materials, acquire the ability to identify
complex microstructure, master the method of controlling multi-phase, multi-scale and
multi-level microstructures through solid phase transformation, and lay the foundation for
failure behavior analysis and mechanical property control of metal materials. At present, with
the rapid development of metal materials, new ideas and concepts of metal material design are
emerging. New courses are needed to help postgraduates to contact the cutting-edge knowledge
of metal material organization design and control efficiently and systematically, so as to lay a
solid scientific research foundation for postgraduates. The course covers a number of practical
cases, such as "quenching and partitioning QP / QPT steel”, "nickel saving low temperature
steel™ and "NiTi SMA micro wire with super elasticity and elastic thermal effect”, and expounds
how to realize the innovative design and research of materials from the research and
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development of solid-state phase transformation and microstructures regulations.
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Chapter Content hour Format
Brief introduction of |2 Classroom
. solid-state phase Lecture
Introduction -
transformation and
application
Thermodynamics and | 2 Classroom
thermodvynamics interfaces Lecture
y Diffusion and interface | 2 Classroom
Lecture
Diffusional trsnsition 2 Classroom
* Phase transition Lecture
English kinetics Diffusionless trsnsition | 2 Classroom
Syllabus Lecture
Crystallographic model | 2 Classroom
Crvstalloaraph of martensitic Lecture
Y grapny transformation
of phase Nucleation and | 2 Classroom
transformation u
microstructure of Lecture
martensite
Ultrafine ferritic steel 2 Classroom
Microstructure Lecture
control of high | Super nano bainitic | 2 Classroom
strength steel | steel Lecture
Tempering of | 2 Classroom
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martensitic high Lecture
strength steel
Q&P and Q-P-T steel 2 Classroom
Lecture

Nickel saving low | 2 Classroom
temperature stee Lecture
The introduction of high | 2 Classroom
performance alloys Lecture

Microstructure includes SMA, high

control and | entropy and so on

application of | Introduction of | 2 Classroom

high properties and Lecture

performance principles of various

metal functional | high performance

materials alloys
Case Study 2 Classroom

Lecture
final exam final exam 2 exam
. 50
Requirements

30% + 40% + 30%

*

English
Requirements

The assessment method is to combine the classroom and after-school homework, final
examination and a course design report corresponding to students' research after learning this
course. The assessment method is to combine the usual results of classroom and after-school
homework, final examination and a course design report combined with students' research
direction after learning this course.

Assessment standard ~ Assignment 30% +final exam 40% + project 30%

David A. Porter, Kenneth E. Easterling and Mohamed Y. Sherif

Resources 2008, CRC
English Phase Transformation in Metals and Alloys ,David A. Porter, Kenneth E. Easterling and
Resources Mohamed Y. Sherif, CRC press, 2008, Third Edition
Note
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