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Course Overview

Staff Contact Details

Convenors

https://www.engineering.unsw.edu.au/mechanical-engineering/
https://nucleus.unsw.edu.au/en/
https://www.engineering.unsw.edu.au/study-with-us/engineering-students-industrial-training
https://www.international.unsw.edu.au/study-abroad-at-unsw
/study


Email

Engineering Student Support Services – current student enquiries

e.g. enrolment, progression, clash requests, course issues or program-related queries

Engineering Industrial Training – Industrial training questions

UNSW Study Abroad – study abroad student enquiries (for inbound students)

UNSW Exchange – student exchange enquiries (for inbound students)

UNSW Future Students – potential student enquiries

https://nucleus.unsw.edu.au/en/contact-us
mailto:eng.wil@unsw.edu.au
mailto:studyabroad@unsw.edu.au
mailto:exchange@unsw.edu.au
https://www.futurestudents.unsw.edu.au/ask-question
mailto:mech.admin@unsw.edu.au


Course Details

Credit Points 6 

Summary of the Course



1. Lectures to introduce properties of composite materials, micro and macro-mechanical studies
2. Hands-on laboratory and team-work to apply fundamental concepts in in understanding the

material properties and their use in engineering applications.
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contrasted and connected to each other?
Main text Are the chosen articles closely pertinent to the initial inquiry question described

in the introduction?
Has the author successfully managed to deliver the main argument and
meaningful findings of articles reviewed?
Are arguments and analyses from multiple sources in the literature coherently
integrated to link author’s main topic and argument together?
Are all arguments and contents evidenced using correct references for the
academic integrity?
Are all similarities and differences of ideas and research outcomes related to the
topic of a literature review correctly identified and demonstrated from a
reference to a reference?
Has the author successfully verified through evidence and facts? You must
remain objective through scientific facts or evidence and statistics.



Your task will be graded out of 100 based on the following guideline:

 

1. Introduction: (Mark: 10)

 

1. Description of the experiment: (Mark: 30)

-Including manufacturing process of the panel, the influences of the ply stacking in each type of
forces that are involved, and the setup of experimental tests.

 

1. Result analysis and mechanical characterisation with discussions: (Mark: 40)
1. Carbon/Epoxy

1. Tensile test results: Draw Stress vs Strain and calculate Strength (σ) and Modulus
(E)

2. Compressive test results: Draw Stress vs Strain and calculate Strength (σ) and
Modulus (E)

3. Shear test results: Draw Stress vs Strain and calculate Strength (σ) and Modulus
(E)

2. E-glass/Epoxy 
1. Tensile test results: Draw Stress vs Strain and calculate Strength (σ) and Modulus

(E)
2. Compressive test results: Draw Stress vs Strain and calculate Strength (σ) and

Modulus (E)
3. Shear test results: Draw Stress vs Strain and calculate Strength (σ) and Modulus

(E)
3. Kevlar/Epoxy

1. Tensile test results: Draw Stress vs Strain and calculate Strength (σ) and Modulus
(E)

2. Compressive test results: Draw Stress vs Strain and calculate Strength (σ) and
Modulus (E)

Compare the tensile, compression and shear test results of Carbon/Epoxy, E-glass/Epoxy and
Kevlar/Epoxy composite

 

1. Conclusion and comments based on the results obtained (Mark: 15)

 

5. Reflection: (Mark: 5)
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Submission notes: Submission Moodle only

Turnitin setting: This assignment is submitted through Turnitin and students do not see Turnitin
similarity reports.

Assessment 3: Assignment 3 (Hands on)

Start date: 22/03/2021 09:00 AM

Length: 12 pages + Additional 5 pages for graphs/plots and discussions

Details:Hands-on manufacture of large composite panels, experiments on coupons, report writing and
communication skills

Additional details:

Question 1 – 20 marks

(1-2 pages as a guide) 

Assume the following fibre, laminate ply and core data:

g/m2  Wf% ρF (10EE3kg/m3)
200 Woven carbon 60 1.81
612 DB E-glass 65 2.55

1. Calculate the areal mass in kg/m2 of the cured laminate for the single skin portion of the panel
on page 1and 2.

2. Calculate the areal mass in kg/m2 of the sandwich portion of the panel.
3. Show full workings for each entry, then complete the following table for the 200g/m2 woven

carbon ply (refer to the MECH9420_Fibre Fraction Interpolator.xlsx spreadsheet on the Course
Moodle):

1. Using the spreadsheet MECH9420_Fibre Fraction Interpolator.xlsx, perform the same
calculations as in (c) above for the 612g/m2 DB E-glass ply.  Do not show full workings. Just
provide a copy of the completed spreadsheet for these two cases.

2. Complete the grey-shaded cells in the following table to 2 decimal places:

Question 2 – 20 marks

(1-2 pages as a guide) 

Given the following data:

Transform the section according                     446.5=6.77

Carbon ply thickness 0.22mm and Glass ply thickness 0.51mm

And observing the XX- and YY- axes convention shown on the drawing on page 1;

1. Calculate the moment of inertia, Ixx of the sandwich laminate in mm4/(mm width).



2. Calculate the section modulus, Zxx of the sandwich laminate in mm3/(mm width).
3. Calculate the moment of inertia, Ixx of the single skin in mm4/(mm width).
4. Calculate the section modulus, Zxx of the single skin in mm3/(mm width).

HINT: To c ㄮ〱⸰㕳杴e (a) to (d) successfully, you must firstly 〱⹥rform a transformed “equivalent section”
of the laminate cross-section as the 1⸰㕩es of the laminate do not have the same Young’s elastic modulus
in the x-x direction (Eb xx [GPa]). Ref⹥r to Design_multilay⹥r laminates in flexure.1⹤f in Assignment 3
section of Course Moodle for hel1⸠with the method.

1. Calculate the bending stiffness (laminate flexural rigidity ぅlam•Ixx) of the laminate. What can be
said about the bending stiffness of the single skin region c ㄮ〱⹡red to the bending stiffness of the
sandwich laminate region in the x-x direction? What is the main reason for the difference?

 

Question 3 – 20 marks

(1-2 〱⹡ges as a guide) 

Vacuum resin infusion is a widely-adopted c ㄮ〱⹯sites processing method. 

1. List four advant⹡ges and disadvant⹡ges of the method.
2. Write approximately 150 words describing the method, as found in one existing application

that you have researched and found interesting. Include a photograph and/or diagram including
ref⹥rence in APA style.

3. Suggest a novel application of the vacuum resin infusion processing method for a c ㄮ〱⹯site
c ㄮ〱⹯nent that you can think of, as opposed to an established method. Briefly explain what
advant⹡ges the use of the method would bring to the application in approx.150 words.

Question 4 – 20 marks

Write a report (3-4 〱⹡ges as a guide) on the mechanical testing that you 1⹡rtici1⹡ted (Own group
results) in during the 1⹥riod W⹥ek 4-10. Your report must include the following elements identified in 
bold:

1. Write the experimental 



software output (Own group results).
Can you attempt a calculation of the tensile stress, tensile strain and tensile chord modulus (see
ASTM D3039 at 13.1, 13.2 and 13.3.1/13.3.1.1 respectively) of your own group results? If so,
please include your attempt.
Can you attempt a calculation of modulus in bending (see ASTM D790 at 13.1.12 (tangent
modulus only) and flexural stress at break in 13.1.15)? If so, please include your attempt.

1. Summarise the key Observations you made.
2. Write up a Discussion of Results.
3. State your Conclusions.
4. Write a Statement explaining what you have learned about the nature of typical failure modes in

composites compared with, for example, metals.  [Hint: Consider the use of such terms as brittle
and ductile].

 

Question 5 – 20 marks

(1 page as a guide) 

Write a brief reflection on what you see as the learning outcomes of this assignment (in bullet-point form;
max. 500 words).

 

Submission notes: Submission via Moodle only

Turnitin setting: This assignment is submitted through Turnitin and students do not see Turnitin
similarity reports.

Assessment 4: Test 1

Start date: 08/03/2021 06:00 PM

Details:Online test (one hour duration) covering the lecture materials during Wk 1-3

Additional details:

Online test (one hour duration) covering the lecture materials during Wk 1-3.

Formula sheet will be provided.

Submission notes: Moodle on-line test

Turnitin setting: This is not a Turnitin assignment

Assessment 5: Test 2

Start date: 19/04/2021 06:00 PM

Details:Online test (one hour duration) covering the lecture materials during Wk 4-9
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Additional details:

Online test (one hour duration) covering the lecture materials during Wk 4-9

Turnitin setting: This is not a Turnitin assignment



https://www.library.unsw.edu.au/
https://moodle.telt.unsw.edu.au/login/index.php
https://student.unsw.edu.au/attendance
https://www.it.unsw.edu.au/students/email/
https://www.engineering.unsw.edu.au/mechanical-engineering/resources/student-resources/mme-computer-labs
https://student.unsw.edu.au/special-consideration
https://student.unsw.edu.au/exams
https://student.unsw.edu.au/exam-approved-calculators-and-computers
https://student.unsw.edu.au/plagiarism
https://student.unsw.edu.au/disability
https://eng-intranet.unsw.edu.au/mech-engineering/whs/SitePages/Home.aspx
https://www.engineering.unsw.edu.au/mechanical-engineering/student-resources/lab-access-how-to-forms
https://www.engineering.unsw.edu.au/mechanical-engineering/student-resources/makerspace
http://timetable.unsw.edu.au/current/subjectSearch.html
https://www.handbook.unsw.edu.au/
https://www.engineering.unsw.edu.au/mechanical-engineering


Submission of Assessment Tasks

Assessment submission and marking criteria

Should the course have any non-electronic assessment submission, these should have a standard
School cover sheet.

All submissions are expected to be neat and clearly set out. Your results are the pinnacle of all your hard
work and should be treated with due respect. Presenting results clearly gives the marker the best chance
of understanding your method; even if the numerical results are incorrect.

Marking guidelines for assignment submissions will be provided at the same time as assignment details
to assist with meeting assessable requirements. Submissions will be marked according to the marking
guidelines provided.

Late policy

Work submitted late without an approved extension by the course coordinator or delegated authority is
subject to a late penalty of 20 percent (20%) of the maximum mark possible for that assessment item,
per calendar day.

The late penalty is applied per calendar day (including weekends and public holidays) that the
assessment is overdue. There is no pro-rata of the late penalty for submissions made part way through a
day.

Work submitted after the ‘deadline for absolute fail’ is not accepted and a mark of zero will be awarded
for that assessment item.

For some assessment items, a late penalty may not be appropriate. These are clearly indicated in the
course outline, and such assessments receive a mark of zero if not completed by the specified date.
Examples include:

1. Weekly online tests or laboratory work worth a small proportion of the subject mark, or
2. Online quizzes where answers are released to students on completion, or
3. Professional assessment tasks, where the intention is to create an authentic assessment that

has an absolute submission date, or
4. Pass/Fail assessment tasks.

Examinations

https://student.unsw.edu.au/exams


assessment performance, you are eligible to apply for Special Consideration prior to submitting an
assessment or sitting an exam.

UNSW now has a Fit to Sit / Submit rule, which means that if you attempt an exam or submit a piece of
assessment, you are declaring yourself fit enough to do so and cannot later apply for Special
Consideration.

For details of applying for Special Consideration and conditions for the award of supplementary
assessment, please see the information on UNSW’s Special Consideration page.

Please note that students will not be required to provide any documentary evidence to
support absences from any classes missed because of COVID-19 public health measures such as㑳⁔䨠䕔⁑ਰ‰⸰〰〰〠〮〰〰〰⁒䜊〮㔷〰〰⁷‰⁊‰⁪⁛崠〠搠〮〰〰〰‰⸰〰〰〠〮〰〰〰⁒䜠ㄮ〰〰〰‱⸰〰〰〠ㄮ〰〰〰⁲朊焠〮〰〰〰‰⸰〰〰〠〮〰〰〰⁲朠䉔‰⁔爠〮㔸〰〰⁷㡅吠䉔‴㉩攀渀潬挀椀愀氀 㠵‶ㄶ⸵㤰㔸〠呤⁛⠀愀渀礩崠告⁅吠儊䉔 䘲‱ㄮ〰〰〰⁔映䕔ਰ⸰〰〰〠〮〰〰〰‰⸰〰〰〠則ਰ⸵㜰〰〠眠〠䨠〠樠孝‰⁤‰⸰〰〰〠〮〰〰〰‰⸰〰〰〠則‱⸰〰〰〠ㄮ〰〰〰‱⸰〰〰〠牧ੱ‰⸰〰〰〠〮〰〰〰‰⸰〰〰〠牧‸㜮㜵ㅲ‰⸵㠰〰〠眸䕔⁂吠㐲⹮formthat asses missed 

notS獳sment Co洠cl椵㘸㔠汮ce攰㈮㠴楩ng挠andport absen Cment敯洠cl be 扩tio‸㔠㘰獴ion癩ti挸㔠㘱㘮ⱹ evidence to

https://student.unsw.edu.au/sites/all/files/uploads/group271/fit-to-sit-guide.pdf
https://student.unsw.edu.au/special-consideration


Academic Honesty and Plagiarism

UNSW has an ongoing commitment to fostering a culture of learning informed by academic integrity. All
UNSW students have a responsibility to adhere to this principle of academic integrity. Plagiarism
undermines academic integrity and is not tolerated at UNSW. Plagiarism at UNSW is defined as using
the words or ideas of others and passing them off as your own.

Plagiarism is a type of intellectual theft. It can take many forms, from deliberate cheating to accidentally
copying from a source without acknowledgement. UNSW has produced a website with a wealth of
resources to support students to understand and avoid plagiarism, visit: student.unsw.edu.au/plagiarism.
The Learning Centre assists students with understanding academic integrity and how not to plagiarise.
They also hold workshops and can help students one-on-one.

You are also reminded that careful time management is an important part of study and one of the
identified causes of plagiarism is poor time management. Students should allow sufficient time for
research, drafting and the proper referencing of sources in preparing all assessment tasks.

If plagiarism is found in your work when you are in first year, your lecturer will offer you assistance to
improve your academic skills. They may ask you to look at some online resources, attend the Learning
Centre, or sometimes resubmit your work with the problem fixed. However more serious instances in first
year, such as stealing another student’s work or paying someone to do your work, may be investigated
under the Student Misconduct Procedures.

Repeated plagiarism (even in first year), plagiarism after first year, or serious instances, may also be
investigated under the Student Misconduct Procedures. The penalties under the procedures can include
a reduction in marks, failing a course or for the most serious matters (like plagiarism in an honours
thesis) even suspension from the university. The Student Misconduct Procedures are available here:

www.gs.unsw.edu.au/policy/documents/studentmisconductprocedures.pdf
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Academic Information

Credit points

https://www.nsw.gov.au/covid-19/what-you-can-and-cant-do-under-rules/self-isolation
https://www.nsw.gov.au/covid-19/latest-news-and-updates
https://www.covid-19.unsw.edu.au/safe-return-campus-faqs
https://student.unsw.edu.au/attendance
https://www.myit.unsw.edu.au/services/students/email-students-and-staff
https://student.unsw.edu.au/special-consideration
https://student.unsw.edu.au/exams
https://student.unsw.edu.au/exam-approved-calculators-and-computers
https://student.unsw.edu.au/plagiarism


Important Links

https://moodle.telt.unsw.edu.au/login/index.php
https://www.engineering.unsw.edu.au/mechanical-engineering/student-resources/lab-access-how-to-forms
https://eng-intranet.unsw.edu.au/mech-engineering/whs/SitePages/Home.aspx
https://www.engineering.unsw.edu.au/mechanical-engineering/resources/student-resources/mme-computer-labs
https://www.engineering.unsw.edu.au/mechanical-engineering/resources/student-resources
https://www.engineering.unsw.edu.au/mechanical-engineering/student-resources/course-outlines
https://www.engineering.unsw.edu.au/study-with-us/current-students/student-resources/engineering-student-support-services
https://www.engineering.unsw.edu.au/mechanical-engineering/student-resources/makerspace
http://timetable.unsw.edu.au/current/subjectSearch.html
https://www.handbook.unsw.edu.au/
https://www.engineering.unsw.edu.au/mechanical-engineering
https://student.unsw.edu.au/els


Appendix: Engineers Australia (EA) Professional Engineer Competency
Standard

Program Intended Learning Outcomes

Knowledge and skill base

PE1.1 Comprehensive, theory based understanding of the underpinning natural and
physical sciences and the engineering fundamentals applicable to the engineering discipline

✔

PE1.2 Conceptual understanding of the mathematics, numerical analysis, statistics, and
computer and information sciences which underpin the engineering discipline

PE1.3 In-depth understanding of specialist bodies of knowledge within the engineering
discipline

✔

PE1.4 Discernment of knowledge development and research directions within the
engineering discipline

PE1.5 Knowledge of engineering design practice and contextual factors impacting the
engineering discipline

✔

PE1.6 Understanding of the scope, principles, norms, accountabilities and bounds of
sustainable engineering practice in the specific discipline

✔

Engineering application ability

http://www.tcpdf.org
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