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Summary of the Course 

This cour se is brok en into thr ee modules which will be taug ht in ser ies:  
 
Aerospace Materials and their Properties: This module int r oduces the mater ials that 
aer ospace str uct ur es are constr uct ed from: primaril y alum inium alloys and com posit es. The 
perf or mance of these mater ials will be assessed relat ive to the important desig n driver s f or 
air craf t str uct ur es.  
 
Analysis of Thin-walled Structures: This module gives you  the capabilit y to analyse sim ple 
airf ram e str uct ur es and develops an int uit ive under standing of why air craf t str uct ur es have 
evol ved i nt o the cur rent conf ig urat ions.  The lect ur es and support ing mat erial  int r oduce 
bending, shear, torsion and def lect ion of open and closed thin- walled bea m s and mult i -cell 
str uct ur es. The met hods developed are applied to the analysis of the fuselag e, fuselage 
fram es, wing s and wing ribs.  
 
Structural Instability and Aeroelasticity: Many str uct ural com ponent s are desig ned to meet 
crit er ia other than str ength. Buck ling , for instance, is instabilit y in  the response of thin walled 
stif f ened panels under com pr ession which relat es to instabilit y of the geom etr y of str uct ur e. 
Aeroelast icit y is a relat ionship bet ween the stif f ness, mass and aer odynam ic for ces 
generat ed by a wing whi ch can lead to catastr ophic str uct ural failur e. This module will cover 
the advanced analysis met hods for str uct ural instabilit y and aer oelast icit y;  which provide 
addit ional desig n constraint s over and above str uct ural str eng t h req uir em ent s.  
 
There will be one hour of dem onst rat ions a week to cover exam ple problem s from all 
modules. Two laborat or ies wil l be available on a flexible tim ef ram e to assist wit h your 
under standing of unsymm etr ical beam s loaded in bending and shear. A mini resear ch 
proj ect int o an aerospace str uct ur es relat ed discipline will run over the entir e sem est er.  
 
Aims of the Course  

The aims  of this cour se are to develop:  
• an under standing of  and just if icat ions for  the conf ig urat ion and mater ials used in 

airf ram es ; 
• the abilit y to analyse aerospace str uct ur es using classical analysis techniq ues;  
• the abilit y to desig n aer ospace str uct ur es against failur e, degradat ion, instabilit y and 

aer oelast icit y.  
 
Student learning outcomes  

By the end of t his cour se it is expect ed that you will be able to:  
1. decide upon mater ials to be used f or specif ic aerospace applicat ions based on 

com ponent f unct ion, desig n driver s, mater ial proper t ies and ag eing constr aint s;  
2. use met hods f or det erm ining str ess and def lect ions of thin walled sing le and mult i -

celled stif f ened str uct ur es f or  axial, bending and shear loads and apply  these 
techniq ues  to the analysis of  wing and fuselag e str uct ur es in aircraf t;  

3. predict the ons et of instabilit y of thin -walled str uctur es under stat ic, dynamic and 
aer oelast ic loads and be able to recom m end amendm ent s to the str uct ural desig n 
to avoid instabilit y and/or impr ove eff iciency;  
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4. generat e and crit iq ue a resear ch proposal based on stat e- of -the- art aer ospace 
str uct ur es resear ch.  

 
This cour se is desig ned to addr ess the below lear ning out com es and the cor r esponding 



• Laboratory Demonstrations: Laborat or y dem onst rat ions of som e cor e concept s will 
be provided. Laborat or ies allow you to physically exper ience the theor et ical concept s 
tau g ht  in class.  

• Assignments (with Peer Feedback): Assig nm ent s allow you to apply your  new sk ills 
to  challeng ing tasks that may invol ve synt hesis of mult iple concurr ent concept ual  
appr oaches. Peer f eedback and self -ref lect ion on subm issions wil l develo p crit i cal  
prof essional sk ills.  

 
 

4. Course schedule 

Date Week Mod Topic  Lecture Content  
Suggested 
Readings  

3/03/16 1 N/A Airf ram e 
Basic s 

Flig ht Loads, Loads on the Airf ram e, 
Load Paths, Role of Com ponen ts, 
Airf ram e t yp es, Stres s ed Skin DesignWeek



12/05/16 10 

3 

Buck ling  Colum ns, Shells  

Megson 
A4, B6 
 
Flabe l  

19/05/16 11 
Stif f ened 
Panel 
Buck ling  

Modes of Buck ling, Cripp li n g, Lim it and 
Ultim ate Buck ling, Shear Buck ling, 
Curve d Pane l Buck ling  

26/05/16 12 Aeroe las t ic it y  Diver ge nc e, Contro l Rever sal, Flutter  

 
 

5. Assessment 
Assessment Overview  

Assessment  Weight 
Learning 
outcomes 
assessed  

Assessment criteria  
Due date and 
submission 
requirements  

Marks 
returned  

Demons tration 
Prob lem s  10 1-3 Correc t res ults, wor k ing 

and attem pted so lut ions  

Thurs da y 
Week 13 
(during 
dem ons tration)  

1 week af ter 
collec t ion  

Mid Sem es ter 
Exam  15 1-2 

Correc t ans wer, Correc t 
wor k ing,  
Logical appr o ac h  

Thurs da y 
Week 8  
(12-2pm)  

2 week s 
af ter exam  

Major 
Assignm ent  20 1-3 

Technical Resu lts, Repor t 
wri tin g and com m unicatio n 
sk ills, creat iv e pro blem 
solv ing  

Week  
12 

3 week s 
af ter 
subm is s ion 



The mini resear ch proj ect will assess lear ning outcom e 4. Research is a feat ur e of all 
prof essional eng ineer ing pract ice, althoug h it comes in many f orm s. The resear ch sk ills you 
lear n dur ing this task a specif ically targ et ed at scholar ly academ ic resear ch but wil l be 
applicable f or the fut ur e pur suit of all knowledg e. This task includes peer assessm ent and 
per sonal ref lect



Pertinent calculat ions should be shown (not exhaust ive pag es of num er ical subst it ut ion) as, 
in the event of incor r ect answer s, mark s may be awar ded f or met hod and under standing. 
Calculat ions should be shown prof essionally in any repor t; scans of hand calculations will 
not be accepted. The subm ission of online mater ial should f ollow the instruct ions given on 
the appr opr iat e Moodle pag e.  
 
Submission 

https://student.unsw.edu.au/special-consideration


Adaptive dem onstrat ions are online resour ces available thr oug h the Moodle pag e. They are 
sim ilar to tradit ional demonst rat ions but will provi de imm ediat e feedback on your progr ess as 
you go along. These dem onstrat ions have been ver y popular wit h students and new ones 
are constant ly being developed to support the cour se.  
 
Your dem onstrat ion ma rk wil l be assig ned based on the qualit y of you dem onstrat ion book 
(prog r ess thr oug hout the sem est er, com plet ion rat e, scor e on adapt ive dem onstrat ions, 
etc.). No demonst rat ions are com pulsor y, but you should com plet e as many as you can to 
show your progr ess thr oug h the cour se.  
 
The dem onst rat ions will assess lear ning out com es 1- 3. 
 
Examinations  

Mid-Semester Exam 
There is a 1h 30 min mid -session exam in week 8. The exam will over lap wit h class hour s 
but will not fall com plet ely wit hin them. Please consult Moodle to ensur e you are awar e of 
the locat ion and tim ing of this exam. If you have any clashes wit h other classes, please let 

https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Home.aspx
https://student.unsw.edu.au/exam-approved-calculators-and-computers


Special Consideration and Supplementary Assessment  

For details of applying f or special considerat ion and condit ions for the awar d of 
supplem entar y assessment, see the School  int ranet , and the inf ormat ion on UNSW’s 
Special Considerat ion pag e . 
 
 

6. Expected Resources for students 
Learning Management System  

The Moodle LMS, https://moodle.telt.unsw.edu.au/  will be used f or this cour se. Lectur e 
not es, demonstrat ions, assig nm ent s, link s and forum s will be availab le on Moodle. Moodle is 
a power f ul tool that you are encourag ed to use for all course needs.  
 
Textbooks 

Required Textbook 
• Megson, T.H.G. Aircraft Structures for Engineering Students, Fifth Edition. Elsevier 

2012. (4th  Edition wil l suf f ice wit h minor inconvenience)  
Recommended Background Knowledge 

• Cutler, J. Understanding Aircraf t Struct ur es, Fourth Edition. Black well, 2005.  
Suggested Textbooks 

• Flabel, J.C. Practical Stress Analysis for Design Engineers. Lake City Publishing 
Company, 1997. 

Recommended Reading 
• Daniel, I.M.  and Ishai, O.  Engineering Mechanics of Composite Materials. Oxford 

Univer sit y Press,  1994. 
• Niu, M.C.Y. Airframe Structural Design . Con milit Press, 1988.  
• Niu, M .C.Y. Composite Airframe Structures. Conmilit Press, 1992 . 
• Baker A., Dutton S.  and Kelly, D.  Composite Materials for Aircraft Structures, 2nd  

Edition. AIAA Educ at ion Series, 2004.  
 
Recommended Internet sites  

There are many websit es  giving lect ur es, paper s and data. These websit es wil l  be ident if ied 
in the lect ur es and on Moodle.  
 
Other Resources  

If you wish to explor e any of the lect ur e topics in mor e dept h, then other resour ces are 
avai lable and assistance may be obtained from the UNSW Library. One star t ing point f or 
assistance is  the librar y websit e: htt p://inf o.librar y.unsw.edu.au/web/ser vices/ser vices.htm l  
 
 

7. Course evaluation and development 
This sect io

https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Special%20Consideration.aspx
https://student.unsw.edu.au/special-consideration
https://moodle.telt.unsw.edu.au/login/index.php
http://info.library.unsw.edu.au/web/services/services.html


each course out line reinf or ces to student s that their f eedback is tak en ser iously and 
incor porat ed int o cour se desig n and developm ent.  
 
Feedback on the cour se is gather ed per iodically using various means, including the Course 
and Teaching Evaluat ion and Improvem ent (CATEI) process, inf ormal discussion in the f inal 
class f or the cour se, and the School’s Student/Staff meet ings. Your f eedback is tak en 
ser iously, and cont inual impr ovem ent s are made to the cour se based, in part, on such 
feedback.  
 
In this  cour se, recent impr ovem ent s result ing from student feedback include the addit ion of 
mor e dem onstrat ion quest ions and solut ions to aid you wit h your per sonal study.  
 
 

8. Academic honesty and plagiarism 
UNSW has an ong oing com m itm ent to foster ing a cult ur e of lear ning inf orm ed by academ ic 
int egr it y. All UNSW student s have a responsibilit y to adher e to this principle of academ ic 
int egr it y. Plagiar ism under m ines academ ic int eg r it y and is not tolerat ed at UNSW.  Plagiarism 
at UNSW is defined as using the words or ideas of others and passing them off as your own. 
 

https://student.unsw.edu.au/plagiarism
http://www.gs.unsw.edu.au/policy/documents/studentmisconductprocedures.pdf
https://eng-intranet.unsw.edu.au/mech-engineering/policies_forms/SitePages/Policies%20and%20protocols.aspx


 
 

9. Administrative Matters 

https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Attendance,%20Participation%20and%20Class%20Etiquette.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/UNSW%20Email%20Address.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Computing%20Facilities.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Home.aspx
https://student.unsw.edu.au/plagiarism
https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Student%20Equity%20and%20Disabilities%20Unit.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/whs/SitePages/Home.aspx
https://eng-intranet.unsw.edu.au/mech-engineering/student_resources/ugpg/SitePages/Student%20Support%20Services.aspx
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