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The field of materials science and engineering is
playing a critical and growing role in the
development of modern technology. The BEng
Materials Science and Engineering programme aims
to equip students with the foundational knowledge,
practical skills, and professional competencies
required to excel as innovative engineers in the
dynamic field of materials science. It fosters a deep
understanding of the relationships between material
synthesis, processing, structure, properties, and
performance, grounded in core engineering
principles and jobs in high demand in today’s rapidly
evolving world. Graduates will be prepared to address
global engineering challenges, contribute to
sustainable technological advancements, and meet
the increased demands of modern and exciting
industries such as aerospace, renewable energy,
Al-driven intelligent manufacturing, and health
care.

MODULES

YEAR ONE

In the UK, undergraduate programmes typically last
three years, whereas in China, they normally span four
years. Accordingly, at Xi’an Jiaotong-Liverpool
University (XJTLU), students who have already
obtained the required credits and qualifications may be
admitted directly into Year 2 of their chosen
programme. The majority of students, however, enter
Year 1, where they take foundation courses that include
language training, basic mathematics, and
subject-specific preparatory modules.

YEAR THREE
Core Modules

= FRACTURE MECHANICS

= NUMERICAL METHODS

= MEASUREMENTS IN CHEMISTRY

m SURFACE CHEMISTRY AND FUNCTIONAL MATERIALS
= SEMICONDUCTOR MATERIALS

= MATERIALS FOR ENGINEERING 1

= MATERIALS PROCESSING

= ADVANCED Al IN MATERIALS SCIENCE

= INTRODUCTION TO SOLID STATE PHYSICS

YEAR TWO
Core Modules

SOLIDS AND STRUCTURES

INTRODUCTION TO MATERIALS

PROGRAMMING SKILLS FOR ENGINEERS

INTRODUCTORY TO ORGANIC CHEMISTRY FOR NON-CHEMISTS

INTRODUCTORY INORGANIC CHEMISTRY FOR NON-CHEMISTS

INTRODUCTION TO Al IN MATERIALS SCIENCE

KEY SKILLS FOR CHEMISTRY AND MATERIALS SCIENCE

INTRODUCTORY PHYSICAL CHEMISTRY FOR NON-CHEMISTS

ENGINEERING MATHEMATICS |

PHYSICS FOR CHEMISTRY

INTRODUCTION TO ARTIFICIAL INTELLIGENCE FOR SCIENCE

ENTREPRENEURIAL EDUCATION IN SCIENCE: INNOVATING FOR
TOMORROW

YEAR FOUR
Core Modules

m CRITICAL THINKING AND APPLIED SKILLS IN SCIENCE RESEARCH

MATERIALS FOR ENGINEERING 2

FINAL YEAR PROJECT

Optional Modules

POLYMER MATERIALS

COMPUTATIONAL CHEMISTRY

ENERGY MATERIALS

BIOMATERIALS
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CAREERS

ing programme are equipped to drive innovation in
cutting-edge fields such as advanced
manufacturing, renewable energy, and biomaterials
development. They pursue roles as Materials
Engineers designing high-performance alloys for
aerospace, Computational Scientists using Al to
accelerate materials discovery, or Sustainability
Specialists optimising eco-friendly manufacturing
processes. Opportunities span industries like energy
(battery technology, solar cells), healthcare (biocom-
patible implants), and high-tech (semiconductors,
additive manufacturing). With interdisciplinary
training in chemistry, physics, and AI, graduates
address global challenges in sustainability, resource

Graduates of the BEng Materials Science and Engineer-

efficiency, and next-generation technologies, shaping

careers in academia, industry, and policy.

“As of today, almost all high-tech development and
innovation are inseparable from new materials, so
that Materials Science and Engineering has become

one of the most popular disciplines in the world, and

is an interdisciplinary field that studies, designs, and
develops new materials, drawing on the fundamental

principles of chemistry, physics and engineering to

solve problems that would benefit our society. UMSE

programme provides the basis for developing highly

competent, well-trained undergraduates and the key

skills developed in numeracy, communication,
analysis and in solving a wide array of problems.”
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Dr. Tianhong Gu
Tianhong.Gu@xjtlu.edu.cn
Programme Director

BEng Materials Science and Engineering

KNOWLEDGE AND SKILLS

By graduation, BEng Materials Science and Engineering students
will have the following knowledge and skills:

Core principles of materials science, including synthesis,
structure, properties, and performance relationships;

Understanding of mechanical, thermal, and electrical
behaviour of materials and degradation mechanisms;

Skills in sustainable materials design and eco-friendly
manufacturing principles;

Proficiency in Al-driven materials discovery and computa-
tional modelling;

Expertise in advanced materials for aerospace, energy,
health care, and emerging technologies;

Hands-on experimentation, material characterisation, and
data analysis capabilities;

Critical thinking to balance cost, performance, and sustain-
ability in engineering solutions; and

Teamwork, leadership, and adaptability to technological
advancements.
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