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General Information for Students
How is this task assessed?
After completion of this assessment task, you will be given a result of ‘satisfactory’ or ‘not satisfactory’ The Assessor will give you feedback via Moodle and you will have an opportunity to submit additional evidence if you have received a ‘not satisfactory’ result. You will be allowed one (1) opportunity to resubmit the same assessment task, if required. 
Once all assessment tasks for this unit have been completed, you will be given a final unit result of ‘competent’ or ‘not yet competent’. If you are deemed ‘not yet competent’ in a unit after all resubmission attempts, you will be required to re-sit the unit. 
For a ‘satisfactory’ result in this assessment task, all unit elements covered in this assessment task (as indicated on the cover page and in the questions section of this document) must be completed  at a ‘satisfactory’ standard.  At Advanced Diploma level a ‘satisfactory’ standard, as stipulated by the Australian Qualifications Framework (AQF), means that you will demonstrate the application of knowledge and skills:
· with depth in areas of specialisation, in contexts subject to change
· with initiative and judgment in planning, design, technical or management functions with some direction
· to adapt a range of fundamental principles and complex techniques to known and unknown situations
· across a broad range of technical or management functions with accountability for personal outputs and
· personal and team outcomes within broad parameters

NOTE: Full details of unit elements can be found in the Unit Outlines available on Moodle.

Assessors also make decisions based on the following considerations:
· the assessment evidence provided is your own work, except as appropriately acknowledged by the use of referencing. 
· the evidence is recent and your knowledge is up-to-date

Assessment Task Instructions:
1. Attempt ALL questions. If any questions are not answered/attempted you will be asked to resubmit your assessment.
1. Please ensure that all answers are in your own words. Copying and  pasting is not allowed. The main idea behind the use of written assignment questions are for you to learn and understand the material by reading it and answering the questions as stated. Cutting and pasting from internet sites or the resource material does not enhance that learning process.  However, appropriate diagrams can be pasted if you cannot draw them.
1. The best result can be earned by giving concise, brief answers that address the questions as put to you.
1. The time indicated is tentative and is not meant to restrict your answers
1. Use this document for completing your answers by typing the answers after each question without deleting the question. Use this Microsoft Word document as it stands. Make sure that you preserve the original question number format and that you don’t change the question numbers by adding extra lines or deleting existing ones.
1. Do not add extra pictures etc as Annexures but add the pictures and diagrams directly into this main answer sheet by pasting. Hand drawn sketches can be inserted after scanning but please ensure that the assignment file size does not become big (more than 10 MB).
1. Refer in the text to diagrams and pictures etc that you have drawn or pasted in. Do not only paste them into the document without referring to them in the text.
1. When saving your document (must be WORD FORMAT), ensure you include your name in the title: COURSECODE_MODULE#_ASSIGNMENT_VERSION#_YOURNAME 
E.g. DME03_Module3_Assignment_v3_BOB_BROWN
	

	Please place an ‘X’ in the box below to indicate that you have read, understood and certify the above statement.  Please include this page with your submission.  Any electronic responses to this submission will be sent to your Moodle account.

	AGREEMENT:
	☒	
	DATE:
	Click here to enter a date.
	
	
	
	
	























Unit 41978 – Use Materials in Engineering
Written Assignment
Questions

Element 1: Determine properties of materials established from a tension test
	Q1
	A tension test on an unknown material gave the Load (kN) and Extension (mm) results in the table below.
Specimen initial gauge length = 100 mm
Specimen initial diameter = 15 mm
i. Calculate the Stress and Strain values for the specimen.
	Load (kN)
	Extension (mm)
	Stress (MPa)
	Strain

	0
	0
	
	

	10
	0.100
	
	

	20
	0.150
	
	

	30
	0.180
	
	

	40
	0.209
	
	

	50
	0.238
	
	

	60
	0.259
	
	

	70
	0.287
	
	

	80
	0.312
	
	

	90
	0.336
	
	

	100
	0.366
	
	

	110
	0.395
	
	

	120
	0.424
	
	

	130
	0.728
	
	



































ii. Plot your stress and strain values into the Stress-Strain graph provided below. Alternatively, you may paste in your own graph.
[image: ]

iii. Determine the Cross-sectional Area of the specimen.
Provide your answer in mm2.
iv. Determine Young's Modulus of Elasticity ‘E’ for the material.
v. Estimate the Yield Strength of the Material.                        
vi. Does the specimen size comply with AS 1391 requirements? Justify your answer. 
vii. Explain what material can possibly give such test results?

	A1
	Student Answer

	F1
	Assessor Feedback
	Satisfactory
	☐
	
	
	Not Satisfactory
	

☐


	Q2
	With the aid of suitably annotated sketches, describe how a Universal Testing Machine is used to conduct a tension test.

	A2
	Student Answer

	F2
	Assessor Feedback


	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐





Element 2: Determine properties of materials established from shear, hardness or impact tests
	Q3
	The following are results of Rockwell Hardness (Test A) and Izod (Test B) tests conducted on 4 steel 	alloy specimens that have different chemical compositions.
	Specimen
	Test A
	Test B

	1
	80 Rockwell C
	absorbed 20 J

	2
	30 Rockwell C
	absorbed 115 J

	3
	45 Rockwell B
	absorbed 85 J

	4
	65 Rockwell C
	absorbed 122 J


i. Which material would you recommend for the manufacture of bearings used in an internal combustion engine? Justify your answer.
ii. Which material would you recommend for the manufacture of motorway crash barrier channels? Justify your answer.
iii. Briefly describe, with the aid of sketches, the shape and size of an Izod impact test specimen and how it is positioned for testing.	

	A3
	Student Answer

	F3
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐



	Q4
	The figure below shows a shear testing rig attached to a Universal Testing Machine for testing the shear strength of a steel bolt.
Figure

i. How many planes across the bolt shank are being stressed in shear using this setup?
ii. If the nominal diameter of the bolt is 10mm and the ultimate shear strength of the bolt's material is 240N/mm2, at what load, in kN, do you expect the bolt to fail in shear? Answer in kN.

	A4
	Student Answer

	F4
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐















Element 3: Determine the properties of concrete in the plastic and solid states
	Q5
	You have received a load of ready-mix concrete in a transit mixer and it is required to take a sample of the concrete for slump testing and preparing test cylinders.
i. What precautions should be taken while taking and handling the sample?
ii. Identify the following type of concrete slumps:


	A5
	Student Answer

	F5
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐


	Q6
	You have prepared a set of concrete cylinders for compression testing:
i. What precautions should be taken after casting the cylinders to ensure that the test results are reliable?
ii. Why are at least three cylinders prepared from each concrete sample?
iii. Compression tests on a number of concrete cylinders gave the following results
28.3, 30.5, 29.5, 34.2, 31.1, 33.4 all in MN/m2.
a) What is the mean compressive strength of the cylinders? Provide your answer in MN/m2
b) The equation for the characteristic strength of a materials is:
Characteristic Strength = Mean Strength – 1.64 x Standard Deviation of Results
What is the characteristic strength for this batch? Provide your answer in MN/m2
Note: In this case the Standard Deviation = 2.26 MN/m2
c) Comment on the result for the characteristic strength of these cylinders if the required concrete grade was 30 MN/m2.

	A6
	Student Answer

	F6
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐



Element 4: Determine the properties required to grade a piece of timber
	Q7
	Describe, with the aid of a simple sketch, a test used to mechanically stress grade timber. Why is it important to carry out a visual inspection of the timber after the mechanical stress grading?

	A7
	Student Answer

	F7
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	☐


	Q8
	Describe, with the help of illustrations, four different categories of defects in timber.

	A8
	Student Answer

	F8
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐







Element 5: Determine the properties of bitumen relevant to facilitate placement
	Q9
	Describe a test used to measure the viscosity of bitumen. Why is measuring viscosity essential in road construction?

	A9
	Student Answer

	F9
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐


	Q10
	Give a brief description of the following:
i. How is a pyconometer or density bottle used to measure the density of bitumen?
ii. A test to check the purity of bitumen.

	A10
	Student Answer

	F10
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐



Element 6: Use NDT techniques to diagnose flaws in materials
	Q11
	[image: ][image: ]In the photograph shown below, what method of NDT is being used? Outline the principle on which this test method is based.
[image: ]

	A11
	Student Answer

	F11
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐


	Q12
	Describe the principle behind the operation of the Schmidt rebound hammer. What precautions do you think are necessary while performing this test?

	A12
	Student Answer

	F12
	Assessor Feedback
	Satisfactory
	

☐
	
	
	Not Satisfactory
	

☐
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