Introduction

There is an ever increasing demand in industry for graduates with interdisciplinary expertise in the science and engineering aspects of materials.  Consequently, this course has been developed for graduates from almost any of the other physical science or engineering disciplines to convert to Materials Science & Engineering.   The overall approach is to develop expertise in materials engineering in a context that emphasises recent developments in the subject and enhances knowledge, skills and personal abilities that are relevant to industry.  Successful candidates will acquire a good knowledge of the microstructure – property relationships of structural and functional materials and of the methods available for testing, examining and characterising these materials.  The Department fosters a multidisciplinary approach to the subject, and was awarded the highest grade attainable (5*) in the last Research Assessment Exercise.

Format

The course consists of two distinct parts; an eight months lecture programme running from September until May, and a substantial research project which starts in February and finishes in the following September.  Some of the lecture modules are compulsory, but a feature of the course is the wide choice of optional modules.  This flexible course structure enables candidates from a broad range of backgrounds to be accommodated.  The taught part of the course is assessed in January and May and represents 105 credits from a total of 180.

Semester 1 (60 credits)

Compulsory modules
Credits

MATS601
Materials Structure Properties & Selection

15

MATS610
Processing of Materials

7.5

MATS603
Materials Laboratories 

15

MECH603
Finite Element Method

7.5
Optional Modules
MATS608
Mechanical Properties of Materials


7.5

MATS609
Electronic and Optical Device Materials


7.5

MNFG610
Rapid Prototyping


7.5

MECH619
Advanced Manufacturing Processes
7.5

MECH605
Laser Materials Processing
7.5
Semester 2 (45 credits)

Compulsory

Credits

MATS606
Manufactured Article and Reverse Eng. 
7.5

MATS623
Thermodynamics and Kinetics
7.5

Optional



MATS511
Composite Materials
7.5

MATS512
Surface Engineering
7.5



MATS514
Semiconductor Device Fabrication
7.5

MATS515
Smart Materials
7.5
CLIN562
Biomaterials for Engineers
7.5

EBUS502
Total Quality Management 1
7.5



Projects

Project work is undertaken within one of our research groups and contributes 75 credits.  Preliminary work is undertaken in semester 2 (corresponding to 15 credits) and becomes full-time from June onwards (an additional 60 credits).  The project is examined by dissertation, and award of the M.Sc.(Eng.) degree will require evidence of in-depth understanding, mastery of research techniques, ability to analyse assembled data, and assessment of outcomes.

Admission

The normal entry requirement is a good first degree in an appropriate branch of engineering or science.  Individual consideration is given to mature engineers with significant and relevant experience and with professional qualifications. All graduates of non-UK universities are required to provide evidence of satisfactory communication skills in the English language.  Acceptable English Language qualifications include IELTS 5.5, TOEFL 550 or GCSE grade C.  Other equivalent qualifications will be also considered.

M.Sc. (Eng.):

A Bachelors Degree 2.2 or higher in an appropriate field of study from a UK institution or an equivalent degree from an overseas institution.

P.G.Dip.:

Applicants are considered on a case by case basis but normally a Bachelors Degree in an appropriate field of study or an equivalent overseas qualification is required.  Applicants registered for a P.G.Dip who have managed to pass the 105 credits required for an M.Sc.(Eng.) will be considered for an upgrade to an M.Sc.(Eng.) by the board of examiners in May.

Applicants are required to provide evidence of suitable financial support capable of meeting all University Fees and personal expenses.  

Further Information

Requests for further information, scholarship details and application forms should be made to: 

Student Support Office, (PG) 

Department of Engineering,

Harrison Hughes Building 

University of Liverpool, 

Brownlow Hill, Liverpool L69 3GH, UK.
Tel: 

+44 151 794 4857 / 794 4902,

Fax: 

+44 151 794 4901

Email:
pgeng@liv.ac.uk



URL: 

http://dbweb.liv.ac.uk/engdept/
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M.Sc. (Eng.) in Advanced Engineering Materials

Compulsory Modules
MATS601

Materials Structure, Properties and Selection (15 credits)

This module introduces the fundamental principles needed to understand the microstructure of metals and alloys, polymers, composites and Ceramics.  It includes the interpretation of phase diagrams and the influence of thermal and mechanical treatments on microstructure

MATS610

Processing of Materials (7.5 credits)

This module is a general overview of the materials fabrication techniques and technology used in manufacturing industries, including casting, forming, powder processing, joining and surface treatments.

MATS603

Materials Laboratory Work (15 credits)

A wide range of experimental techniques is introduced in this laboratory based module including crystallography, electronic materials, X-ray methods, metallography, calorimetry and electron microscopy.

MECH603

Finite Element Method (7.5 credits)

Students are taught how FE analyses are carried out and instructed to write programs and develop experience in the capabilities and interpretation of the method.  Commercial packages for design are employed.

MATS606

Manufactured Article and Materials Selection (7.5 credits)

In these exercises, students are provided with a manufactured article and, by using the experimental methods introduced in semester 1, identify the materials selected and the method of manufacture.  The results are disseminated in part through an oral presentation.

MATS623 

Thermodynamics and Kinetics (7.5 credits)

The fundamentals necessary for prediction of processes involved in the chemical and thermal treatments commonly used in materials engineering are reviewed.

Optional Modules

MATS608 

Mechanical Properties of Materials (7.5 credits)

This module is an introduction to the fundamental processes in plastic deformation, including yielding, work hardening, creep, fatigue and fracture of metals.

MATS609

Electronic and Optical Device Materials (7.5 credits)

The behaviour of electrons in semiconductor materials, and the operation of electronic and opto-electronic devices is described in this module.

MNFG610 

Rapid Prototyping (7.5 credits)

The new technology of rapid prototyping is studied in this module, and includes demonstrations in our state of the art facility.

MECH619 

Advanced Manufacturing Processing (7.5 credits)

Recent advances in machining, removal, joining, welding and forming processes are reviewed in this module.

MECH605

Laser Material Processing (7.5 credits)


Students are introduced to laser construction and their applications in cutting, welding and surface treatment processes.

MECH511

Composite Materials (7.5 credits)

In this module the various types of composite materials are reviewed with emphasis on the nature of the fibre-matrix interface, testing methods, fracture toughness and manufacturing methods.

MATS512

Surface Engineering (7.5 credits)

MATS514

Semiconductor Device Fabrication (7.5 credits)

This module describes advanced fabrication techniques for state of the art VLSI and opto-electronic devices, emphasizing processing and materials considerations in industrial manufacture.

MATS515

Smart Materials (7.5 credits)

This module is an account of smart devices in nature and technology, and includes case studies in medical and aerospace applications.

CLIN562


Biomaterials for Engineers (7.5 credits)

The use of metals, polymers and ceramics for implantation in the human body is reviewed in this module, and illustrated by several examples of medical devices.

EBUS502

Total Quality Management (7.5 credits)

This module introduces students to the advanced tools and techniques of quality management including international standards, sampling, control charts and reliability issues.
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