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Unit 9: Mechanical design

LO2: Be able to select appropriate engineering materials to achieve design solutions

Material Selection

Learner activity sheet

Activity 1: Material selection justification based on material’s properties
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Beams are often used in engineering design to support a load.  There are many applications of beams, including the cantilever beam (a beam that is supported at one end only).

Mechanical features and properties of the beam can be described using mathematical formula – including stress and deflection.  Stress and deflection are affected by the geometry (dimensions) of the beam, and from the material that it is made from

The maximum stresses within a cantilever beam are given by the following formula:
σ=
and maximum deflection is equal to:
δ=

You not fully need to understand these formulae (although you could do some independent investigation of what they mean) – as you only need to calculate their values in this activity.

Task:
Using the data below pick an appropriate material that will meet the requirement of maximum beam deflection of δ = 12 mm.
	Material
	E (GPa)
	Yield Strength (MPa) 
(maximum stress)
	Density (kg/m3)

	Aluminium alloy
	75
	170
	2700

	Titanium alloy
	45
	200
	1800

	Steel alloy
	200
	470
	7850

	Magnesium alloy
	80
	500
	4500



Beam geometry:
[image: ]

L = 200mm
W = 45mm
H = 5mm
[bookmark: _GoBack]F = 400 N
E: Modulus of elasticity (GPa)

I: Second moment of area of the profile (m4) which is given by the formula:



[image: OCR Oxford Cambridge and RSA]Version 1
image1.jpg




image2.png
T





image3.png
CAMBRIDGE TECHNICALS IN
ENGINEERING

LESSON ELEMENT





image4.png
OCR

Oxford Cambridge and RSA





