
CAREERS THROUGH MATHS: MATERIALS ENGINEER

Materials Engineers use mathematics to solve complex problems and drive innovation. (Image Source: Unsplash)

JOB OVERVIEW

Materials Engineers are at the forefront of innovation, specialising in the development, processing, and testing of mater‐
ials used to create a vast range of products. Their core mission is to understand the relationship between a material's

atomic structure and its macroscopic properties—such as strength, conductivity, and durability—to select or create the

perfect material for a specific application. A typical day might involve analysing the failure of a component from a Rolls-

Royce aero- engine using scanning electron microscopy, developing a new biodegradable polymer for medical devices

in a cleanroom laboratory, or simulating the thermal stress on a new composite material for the nuclear fusion reactor at

the UK Atomic Energy Authority (UKAEA) in Culham.

KEY MATHS APPLICATIONS

Primary Areas:

Mechanics of Materials (Solid Mechanics): This is the primary mathematical area, involving the study of how
forces and loads affect solid materials. Engineers use calculus and linear algebra to solve...

Thermodynamics and Kinetics: This area is crucial for understanding and controlling processes like heat
treatment, casting, and sintering. Calculus is used to model heat flow (using the...

Materials Modelling and Computational Chemistry: At the atomic and molecular level, linear algebra and
quantum mechanics are used to model the electronic structure of materials.

• 

• 

• 

ESSENTIAL SKILLS & TOOLS

SKILL APPLICATION

Mechanics of Materials (Solid Mechanics) This is the primary mathematical area, involving the study of how

forces and loads affect...

Thermodynamics and Kinetics This area is crucial for understanding and controlling processes

like heat treatment,...

Materials Modelling and Computational Chemistry At the atomic and molecular level, linear algebra and quantum

mechanics are used to model...

Statistical and Analytical Methods Data analysis and statistics are indispensable for quality control,

experimental design,...

TYPICAL PATHWAY

The standard route begins with strong GCSEs
(especially in Mathematics and Sciences) followed by A-
levels or equivalent (e.g., Scottish Highers) in
Mathematics and Physics, with Chemistry being highly
desirable. 

INDUSTRY DEMAND

The demand for Materials Engineers in the UK remains
strong, driven by strategic national priorities. The UK
government's focus on achieving Net Zero by 2050 is
creating opportunities in renewable energy (e.g. 

REAL-WORLD IMPACT

Materials Engineers in the UK are instrumental in
solving some of society's biggest challenges. They
contribute to projects like the HS2 high-speed rail
network, developing durable materials for tracks and
tunnels, and to the Joint... 

QUICK FACTS

Education: GCSEs (especially in Mathematics and
Sciences) followed by A-levels or equivalent (e

Growth: The demand for Materials Engineers in the
UK remains strong, driven by strategic national
priorities. The UK government's focus on achieving
Net Zero by 2050 is creating opportu…
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