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Course Description

Course Positioning: This course is an important elective in the field of materials science and

engineering, primarily lecture-based with supplemental student seminars. It aims to familiarize

students with the composition, crystal structure, microstructure, and the relationship between these

aspects and the material properties of main nuclear reactor types, as well as the material selection
rinciples related to nuclear safety.

ducational Objectives: The course categorically explains the types of nuclear engineering
materials and their failure behaviors and mechanisms under harsh service conditions. It provides
foundational knowledge for predicting the service life of structural materials, improving reactor
operating conditions, and developing new nuclear engineering materials. The major student projects
land seminar topics include advanced fuels, accident-tolerant fuel materials, and the trends and
research methods in critical material technologies related to advanced nuclear reactor safety. This
enables students to analyze the essence of phenomena, grasp the underlying scientific issues, and
apply the knowledge of nuclear engineering materials learned to the practical processes of the
nuclear industry.

Main Content: The course emphasizes the materials and their performance characteristics used in
major equipment of advanced pressurized water reactors, mastering the mechanisms of radiation
damage under gamma rays and fast neutron irradiation conditions for organic, inorganic oxides, and
metals. It also covers the corrosion mechanisms of metal materials under high-temperature and high-
pressure water environments. Additionally, it addresses the material selection principles, failure
mechanisms, and preventive measures for main nuclear power plant equipment and components such
as nuclear fuel, cladding materials, in-core components, reactor pressure vessels, primary coolant
pipes, and steam generator heat transfer tubes.

Prerequisite Course: "Fundamentals of Materials Science"

*HE KN
(h130)
Syllabus

TS 2 H s B e
o EENE ﬁ';ﬂ; Hes gt z’ﬂjgggﬁﬁ@ﬂ?}ﬁo i
PN AT T E A =E T
1 BF R KRS T A T
e BRI, BRI
| i %ﬁg“ﬁﬂ@ 2 sy | s pR S A
31, B kA R R
B 5 R T I -
e T
2 TR | PR B |, | gae
VR A
T TR
3RHEH | UOLMBRIONR | ) |
o 0. Tt
K
P YT
R CHL . N 1 P
I
[ Er.
%ﬁﬁﬁ ok, BEME |2 | e
ik
6. HEWMS | o
PRI R ﬁg“@‘%ﬂ 2| e
PRl
T R | B B —
K AL REEHE |2 | REHET
SR |G, |6 | RERe




]
B
i
&

WO At PERE
ik

BSIEm. S
Tl R E

9. bHEH Rhadele
[ Il e PR
s g, &
JiE. BEn. JE ik
B LB
Chapter Main Contents Hours Teaching Whether there is ideological and
Style political content
1. Material Issues Classroom | Combining the development
Introduction | and Challenges teaching history of our country's nuclear
in Nuclear power technology from lagging
Power Plants behind to the completely
independent development of the
large advanced pressurized water
reactor 'Hualong One', students
are encouraged to learn from the
early domestic nuclear power
leaders. They should aim high
while also addressing the pressing
'bottleneck' issues that the nation
currently faces.
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Chemical
Properties of
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Cladding
5. Pressure Main Classroom
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Requirements,
Dissimilar
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Welding
6. In-core Material Classroom
Components | Selection teaching
and Criteria,
Evaporator | Failure
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7. Control Coolant, Classroom
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and Intergranular
Protection Corrosion,
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Flow-

Accelerated
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Hydrogen

Embrittlement,
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Corrosion
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course.

The students are examined in two dimensions of attendance and thesis, if the usual attendance rate
is less than 80% and the final paper is not passed, students are considered to have failed the
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“Nuclear Engineering Materials”, edited by Bangxin Zhou
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