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The AMRC Training Centre’s Degree Apprenticeship is a 
higher education qualification, delivered by the University 
of Sheffield at the AMRC Training Centre, which combines 
practical work based learning with academic study.

Degree Apprenticeship with Bachelor’s 
Degree, Occupational Skills and Behaviours 
to Level 6 in Mechanical Manufacture.

The Degree Apprenticeship is delivered in two phases: the foundation phase which 
will involve developing the apprentice’s core skills, knowledge and behaviour 
and will build up from the basics to more complex engineering operations. 
During this phase they will undertake the Foundation Degree in one of 3 
pathways; Manufacturing Technology, Mechanical Manufacture or Maintenance 
Engineering. This phase will take place at the AMRC Training Centre and the 
new University of Sheffield Diamond building.

The second phase, the development phase, will focus on applying the skills 
learnt through the foundation phase to the working environment with minimal 
instruction and without the need for close supervision.

Engineering the Next Generation



Programme Overview
In the first 2 years of the apprenticeship the 
apprentices will study for a Foundation Degree. The 
apprentices will complete some modules which are 
common across the 3 pathways and also modules 
which are specific to their chosen pathway. 

Year 1 
Engineering Mathematics and Computing: 20 credits 
This unit provides a foundation in engineering mathematics and statistics to 
reinforce previous mathematical knowledge, develop new mathematical concepts 
to support other units at level 1 and to provide a foundation for the level 2 
mathematics unit. The course includes algebra, trigonometry, matrices, calculus, 
complex numbers, applied statistics and an introduction to computing. Teaching 
of mathematical principles is supported by practical examples. 

Electrical Engineering and Instrumentation: 20 credits 
This unit provides an initial foundation to the basic principles underlying 
electrical circuits to support the study and understanding of mechanical 
manufacture, manufacturing technology and maintenance engineering and as a 
prerequisite for Engineering Systems and Control in the second year. Concepts 
of voltage, current and power are introduced for both alternating current (AC) 
and direct current (DC), including how instrumentation is used in an industrial 
context for the measurement of voltage, current and power. Circuit analysis 
techniques, such as nodal, loop and superposition are used. They will be 
assessed through practical lab work, utilising key instrumentation and exams. 

Manufacturing Processes and Materials Engineering: 
20 credits 
This unit aims to introduce students to materials and manufacturing 
processes. The major classes of materials, their properties, corresponding 
testing techniques, and their behaviour under a variety of loading conditions 
are explained. The major classes of manufacturing processes are introduced, 
including the equipment used, materials to which they can be applied, products 
which they can produce and their respective advantages and limitations. 
The importance of the interrelationships between manufacturing methods, 
microstructure and mechanical properties of materials are highlighted through 
real-life examples. The module uses both qualitative and quantitative techniques 
to support the key principles taught. Assessment will be through lab work and 
exams. 

Fundamentals of Science for Engineers: 20 credits 
The fundamental laws of mechanics (statics and dynamics); thermodynamic, 
fluids dynamics and solid mechanics will be studied; concepts of fundamental 
quantities, scalars, vectors as well as resolution of forces and equilibrium; 
concepts of strength of materials with regards to exploring external and internal 
forces, displacements and deformations. The efficiency of simple machines 
(pulleys, gear trains and levers), statically determinate and indeterminate 
structures will be explored, and simple harmonic motion. The first and second 
laws of thermodynamics will be applied to heat and work in engines. Key topics 
will be reinforced through laboratory practice and will be assessed through 
examinations and lab work. 

Professional Development for Engineers: 10 credits 
This module is intended to provide students with a structured and supported 
process for students to reflect upon their own learning, performance and/
or achievement, and to plan for their personal, educational and career 
development. It is designed to ensure students are fully prepared to gain the 
most from their academic studies and to be better placed to continue their 
development throughout and beyond their degree studies. 

Year 2 continues on next page...

Introduction to Design and CAD/CAM: 20 credits 
An introduction to design aims to provide students with an overview of the 
process of design with the application of inquiry-based learning. It will consider 
models of the design process, interrogation of product design specifications, 
creative thinking techniques, design thinking, validation of designs through 
calculation and testing and presenting your work as a designer. 

CAD/CAM deals with the basic and important principles in computer aided 
drafting (CAD), 3D solid modelling, computer aided manufacturing (CAM). The 
theoretical background on these topics will be backed up with representative 
case studies on computer aided CNC programming with industrial software 
packages. Assessment will be through lab work, coursework and a presentation. 

Operations Management: 10 credits 
Operations Management is concerned with the management of the production 
of goods and services, closely interfacing with other business functions. This 
module introduces case studies alongside the fundamentals of the subject 
including the planning and controlling operations; capacity and inventory 
management; materials requirements and enterprise resource planning; project 
management; quality management; lean; and, operations improvement. These 
topics provide a foundation for making improvements to a company’s operations. 
Assessment will be through coursework and a presentation. This will provide a 
rationale for the choices made to justify the management techniques used, with 
a view to improve efficiency ideally within their own workplace. 

Year 2 
Further Mathematics and Computing for Engineering: 
20 credits 
This unit will reinforce the students’ engineering mathematics and statistical 
knowledge through the application of mathematical concepts to engineering 
problems. Topics covered include ordinary differential equations, Laplace 
Transforms, applied statistics using probability distributions and hypothesis 
testing, partial differential equations and Fourier series. The students will also 
be introduced to the concept of mathematical modelling using appropriate 
computer programmes. 

Engineering Systems and Control: 20 credits 
The aim of this module is to introduce apprentices to the key components used 
to implement feedback control of manufacturing systems: sensors, actuators 
and controllers. Emphasis will be placed on electrical, mechanical and electro-
mechanical systems. This module gives a solid foundation for understanding 
feedback control, sensors, actuators and controllers. This is supported by 
analysis and design activities within PC laboratories using industry standard 
software. 

Professional Responsibility and the Engineering Society: 
10 credits 
This unit introduces the professional responsibilities of engineers including: 
continuing professional development, accountability, codes of conduct 
and ethics to appreciate the social, environmental, ethical, economic and 
commercial considerations affecting the exercise of their engineering judgement; 
and, quality, safety, health and environment, along with associated management 
systems and standards. Quality Management Systems identify, measure, control 
and improve core processes to meet customer requirements. Occupational 
Health and Safety Management Systems identify, assess and control hazards and 
risks to ensure safety, health and welfare. Environmental Management Systems 
contain a set of measures and procedures aimed at reducing environmental 
impact and increasing operating efficiency. 



Multidisciplinary design project: 30 credits 
This unit introduces the need to consider an artefact’s design based on its 
manufacture, assembly and maintenance/ servicing requirements, rather than 
just its form and function. It utilizes a range of engineering design tools, 
prototyping techniques and calculations to reduce the cost of manufacture, 
making it more readily prepared for conventional manufacturing processes, 
and assembly, as well as making it easier to inspect and maintain. The content 
will be delivered with the application of both problem and inquiry-based 
learning. The multidisciplinary project will incorporate collaborative group work 
to undertake and apply the taught theory to a real-world engineering design 
problem.

Mechanics of engineering: 20 credits
This unit furthers the fundamental concepts and techniques used in engineering 
Mechanics. Two-dimensional statics is covered including force and moment 
systems, free body diagrams, equilibrium, distributed forces in beams and 
hydrostatic applications, and their application to typical engineering machines. 
An introduction to the essentials of three-dimensional statics is also included. 
Two-dimensional kinematics and kinematics of particles and rigid bodies are 
covered. An introduction to the use of yield criteria in determining failure in 
mechanical components will be given. Advanced analytical techniques will be 
used to study damped translational vibrations. Students will be able to apply 
these techniques to experimental data. 

Thermofluidic Engineering: 20 credits 
This unit introduces fundamental principles of thermodynamics of liquids 
and gases and of fluid flow and the calculations associated with them. This 
knowledge will be progressed to look at the interrelationship between pressure, 
flow and temperature and how this affects the design, performance and energy 
terms of engineering components and systems. Irreversibility, both from the 
point of friction and entropy change will be examined both qualitatively and 
quantitatively. Examples of energy conversion in the form of power cycles will be 
provided. 

Year 3 
This will be a full 12 month study year relating to their 
specific pathway and on successful completion of this 
year the apprentice will be awarded with a Bachelor’s 
in Engineering (BEng). 

Mechanics and Manufacturing of Modern Materials: 
20 credits 
This module will introduce students to modern, advanced and non-conventional 
materials that push the boundaries of engineering science by enhanced 
performance. Their properties, applications and the processes and treatments 
they undergo to modify those characteristics will be examined. The impact of 
multiphase structures, particles, fibres and anisotropy on the manufacturing 
processes of modern materials will be examined. Fundamental mechanics at 
the micro-scale will be investigated in order to understand the subsequent 
impact on products at the macro-scale. Advanced mechanics will be applied to 
evaluate final component performance and the verification of complex numerical 
analyses. Case studies will be examined in seminars, calculations solved in 
problem solving/example classes and materials analysis in lab classes. 

Wear and Lubrication: 20 credits 
This module examines wear and lubrication, through the investigation of a range 
of tribological conditions, fundamental mechanics of dry contacts, boundary 
and elasto-hydrodynamic mechanics and hydrodynamic lubrication. The module 
will include the study, characterization and design of contacting elements 
through the field of tribology. Different approaches to the mitigation of the wear 
of equipment parts, through the control across a spectrum of contacts will be 
assessed. The impact of the premature failure of machine components on factory 
production and revenue will also be considered. 

Machine element design and analysis of failure: 20 credits 
This unit introduces fatigue as a failure mechanism and develops the 
necessary theory to describe fatigue and its importance in mechanical failure. 
The influence of different loading regimes and modes of application will 
be addressed along with approaches and applicability of characterisation 
with laboratory testing. Predictive methods such as average damage will be 
introduced for determining design critical features and evaluating residual 
life. These methods will then be applied to the design of basic components of 

machinery and the evaluation of their performance. 

Finite Element Analysis for machines: 20 credits 
This module introduces the fundamentals of Finite Element Analysis (FEA) 
and how these can be applied to the analysis of machine tools. The importance 
of solid mechanics, dynamics and heat transfer are highlighted through 
practical examples (for example tool chatter, work-piece deflection and thermal 
expansion), and explored through a range of case-studies on machine tool, 
both fixed (for example a lathe) and rotating (for example a milling machine). 
Methodologies for convergence, error estimation and benchmarking will be 
introduced to challenge and quantify the accuracy of computational predictions, 
and applied for the extraction of reliable and conclusive data to support fault 
diagnosis, process and product development. 

Industrial project: 30 credits 
This unit provides the opportunity for students to formulate and undertake a 
structured and in-depth investigation of a real-life manufacturing problem. It 
will enable individual work-based learning and application of interdisciplinary 
skills learnt throughout the course including technical and professional skills. 
The project, supervised by an academic tutor and industrial representative, 
should be based at the students’ employers. In exceptional circumstances, 
where it is not possible to find a suitable project at the employer, an alternative 
project with industrially-relevant content will be found at the AMRC or Faculty 
of Engineering. Assessment will be primarily through a professional style report, 
and secondarily through a proposal for the programme of work with critical 
review, poster presentation and oral presentation. 

Project Management: 10 credits
This module takes a ‘hands-on’ approach and is designed to provide students 
with a practical understanding of project management. The module is based 
around the development of a project master plan/proposal. This will be 
student-centred and involve tutorial-by-tutorial planning, budgeting, scheduling 
and resource allocation, whilst appreciating and assessing the risk involved. 
Procedures for monitoring, controlling, evaluating and terminating projects 
will also be included. In addition, and through the analysis of several video 
case studies, students will also develop an appreciation of typical issues and 
problems associated with large-scale projects, such as the development and 
construction of roller-coasters, super-jumbo airplanes, dams, large public works, 
artificial holiday islands, etc. 

The content of our courses is reviewed annually to make sure it’s 
up-to-date and relevant. Individual modules are occasionally updated 
or withdrawn. This is in response to discoveries through our world-
leading research; professional accreditation requirements; feedback; 
and variations in staff or student numbers. In the event of changes 
the University will consult and inform students and employers in good 
time and will take reasonable steps to minimise disruption.



How to find us

Cost
Employers who pay the Apprenticeship Levy will be able to 
use their levy to pay for the Degree Apprenticeships. Non-levy 
paying employers will continue to pay for their apprenticeships 
in the current way through the co-investment method.
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