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Assignment Brief and Guidance

Scenario

You work as a materials engineer and have been tasked with investigating issues with

products manufactured by your company. These products are made from polymer,
composite and metal components.

Materials are failing in service, but your manager is not sure of the reason for this and
has hypothesised that this could be due to degradation caused by fatigue, creep or
other means. It has been suggested that types of hysteresis should be considered
and/or that there are issues with the specification of materials being used.




Assignment Brief and Guidance

Task
Part 1:

You have been given samples of metals together with polymer and composite
materials. You have access to tensile testing equipment, hardness testing equipment
and dye penetrant testing equipment (destructive/non-destructive tests).

You are required to carry out tests on these materials and present a formal laboratory
report.

By comparing and contrasting results obtained in your testing with theoretical material

properties you should be able to draw appropriate conclusions. To do this the
laboratory report must be structured to follow a formal scientific method thus ensuring
your analysis can be relied upon to be scientifically sound.

You should ensure that your report includes the following elements:

 Graphical representations of the quantitative data gathered, using appropriate
software.

e« The Sl units used including prefix notation, symbols and derived units.

« Full citation/references using the Harvard referencing system.




Assignment Brief and Guidance

Part 2:

Your manager wants you to write a formal report on the potential in service conditions
that may have caused material failure and the structural properties of the metals as
well as polymers and composites that you have been investigating (from Part 1).

You should consider the effect of degradation on the appearance of these materials
and gather qualitative feedback from colleagues on the potential causes of failure.
This feedback/data will be presented, using appropriate graphical software within your
report.

Your report should reflect on the application of the scientific method (demonstrated in

your laboratory report) for the testing you carried out. There should also be an

analysis of all the graphical data presented (qualitative and quantitative information
from Part 1 and Part 2).

You should ensure that your report includes the following elements:

An explanation and comparison of the types of degradation including elastic and
magnetic hysteresis.

A description of the structural properties linked to their respective material properties.
The Sl units used including prefix notation, symbols and derived units.

Full citation/references using the Harvard referencing system.




LO1 Examine scientific data using both quantitative and

computational methods.

D1 Analyse scientific
data using both

P

P1 Describe Sl units and
prefix notation.

P2 Examine quantitative
and qualitative data with
appropriate graphical
representations.

of scientific method impacts

M1 Explain how the application

upon different test procedures.

quantitative and
qualitative methods.

LO3 Explore the characteristics and properties of

engineering materials.

P6 Describe the structural
properties of metals and
non-metals with reference
to their material
properties.

P7 Explain the types of
degradation found in
metals and non-metals.

M3 Review elastic and

electromagnetic hysteresis in

different materials.

D3 Compare and
contrast theoretical
material properties of
metals and non-metals
with practical test data.
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Good Practice - Follow Report Structure

Report Structure - Refer to Report Writing Guide. A copy of this
is located, as follows.

General Posts Files Class Notebook Assignments Grades -+

Open @ Copy link ¥ Download W Delete <2 Pin to top =} Rename

General > Engineering Science Unit 3 - Learning Resources > Report Writing Guide

MName - Modified - Modified By -

B
v _; Report_Writing_Guide.pdf March 2 MNeville Haidar







Test 1 - Tensile Test
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Test 1 - Apparatus




Test 1 - Apparatus

ded below.
watch?v=NR10_L5MLjA



https://www.youtube.com/watch?v=NR1O_L5MLjA

Test 1 - Experiment

« A sample of a material is clamped between two jaws and
(instrumentation zeroed) and gradually pulled it apart.

* In this tensile test experiment the sample is elongated incrementally
and sample’s elongation and corresponding applied load (force)

recorded.

« The load (force) and elongation values are converted to stress and
strain respectively and a graph for stress vs strain is generated, i.e.
using the computer software.



Test 1A - Mild Steel Sample Test Results
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Test 1B - Copper Sample Test Results
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Brass Specimen

Test 1C - Brass Sample Test Results
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Test 2 - Vickers Hardness Test

The objective of this test is to determine the hardness
of an aluminium and plastic Perspex material samples
using the Vickers Hardness test.

CV-700 Series



Test 2 - Apparatus



http://www.youtube.com/watch?v=7Z90OZ7C2jI
http://www.youtube.com/watch?v=7Z90OZ7C2jI

Test 2 - Experiment

* Two samples were inspected for any visible damage, i.e. none were
found.

* Each sample was fitted on the universal hardness testing machine
together with the diamond indenter.

* The scale was zeroed and recommended load selected.

* The load was applied for a timed 10 seconds in order to create the
indentation.

* A microscope was employed to measure the size of the indentation,
using the integrated scale.



Test 2A - Aluminium Sample Hardness Results

m

Aluminium Sample

720-98 =622

622 % 0.002 = 1.244 mm | ‘; \ f'

T




-

Test 2B - Plastic Perspex Sample Hardness
Results
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Test 3 - Dye Penetrant Test
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ch?v=xEK-c1 pkTUI



https://www.youtube.com/watch?v=xEK-c1pkTUI

Test 3 - Apparatus

:\E\Ntek

Xk 1 Cleaner
Dray

WOBTEE, 7
- . S | T \[ Flawtek
ceovr A Pack 3 pevelf

N (s

4

S~



o)
O,
)
d
—
n
o+
-
(C
al
~~
%)
L
el
=
(T
w
_
o
o+
d
—




Test 3 - Samples/Parts Tested




Test 3 - Experiment

1. Test specimens/parts were thoroughly cleaned with a tissue paper,
using the Cleaner Spray to remove any dirt, oil, etc.

2. The Penetrant Spray was applied on the clean surface and left to
dry, and excess penetrant cleaned/removed.

3. The Developer Spray was applied to reveal the locations of any
cracks present.

Note The sprays were applied from 15-25 cm distance.



Test 3A - Two Welded Mild Steel Plates
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Test 3B - Pump Casing

//// cast aluminium pump casing tested is

own opposite.

/
- Following the application of the developer

spray, two cracks were visible, as
highlighted opposite.




Test 3C - Hydraulic Flange

luminium hydraulic flange tested

pplication of the developer

ep’ crack was visible, as

opposite.




Post-Processing Data - Excel Tips, if applicable

Format Trendline
TRENDLINE OPTIONS «

y = 0.0054x* - 0.0496x° + 0.4639%% + 1.1867x o
R*=0.9554
. 4 TRENDLINE OPTIONS

.". .
. | Exponential

Axis Title

() Linear

~ U s W N e x

) Logarithmic

(®) Polynomial  Order

Axis Title I ) Power

~ Moving
~ Average

Trendline Name
(®) Automatic Poly. (y)
() Custom
Forecast
Forward
Backward
Set Intercept
Display Equation on chart

[v| Displav R-sauared value on chart
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