
Exam Ae2-600 Aerospace Materials and Manufacturing 2 

Delft University of Technology 

January 28 2008, 9:00 – 12:00 

 

General remarks and instructions (READ THIS FIRST) 

♦ This is a closed book exam, so it is not allowed to consult the book, 
the reader or your lecture notes during the exam. 

♦ This exam contains 10 multiple choice and 12 open questions. 
♦ The answers on the multiple choice questions must be written on the 

answer form (last page). Those are the only ones considered. 
♦ Do not detach the last page, since it is lost easily in such a case. 
♦ Give short answers in the space following the question. 
♦ You may also use the last but one pages if more space is required, 

but indicate when you use this page. 
♦ Do not forget to give your name and study number on each page. 
♦ Only use the English or Dutch language to answer the questions 
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QUESTION 1  
 What  is a cast ing factor?  

(one answer) 
 

a) A safety factor , or ig inat ing from uncertaint ies  in mater ia l  propert ies  

b) A safety factor , which must be added to the exist ing safety factor .  

c) The c learance angle of  a work piece 

d) The increase of  the mould cavity to compensate for  shr inkage 

 

 

QUESTION 2  
 Feel ing for  numbers:  

Which of  the fo l lowing statements is  t rue?  
(more answers poss ible) 
 

a) Carbon f ibres  are much st ronger then glass f ibres 

b) Alumin ium a lloys can  be st i ffer  then steel al loys  

c) Carbon compos ites can  be st if fer  then alumin ium al loys 

d) Steel a l loys are st if fer  then glass  f ibre composites. 

 
 

QUESTION 3  
 The Fokker XII  

(more answers poss ible)  

 
a) has  a comparable structural  concept as the DC-2 

b) has  a comparable structural  concept as the Mosquito 
c) has  a pressur ised fuselage 
d) has  a wooden wing 

 
 

QUESTION 4  
 Qual i ty pol icy is:  

(one answer) 

 

a) The overal l  intentions and direction of an organisat ion with respect to 

qual ity,  as formally expressed by top management.  
b) The activit ies that establ ish the objectives and requirements for qual ity 

and for appl icat ion of qual ity system elements.  
c) The operational techniques and act ivit ies that are used to fulf i l  

requirements for quality 
d) The organisat ional structure, procedures, processes and resources 

needed to implement qual ity management 
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QUESTION 5  
 Which of the fol lowing statements is certainly true?  

(one answer) 

 

a) Parts inspected during production need not a lways be inspected in-

service.  
b) Damage tolerant parts never have to be inspected in-service. 
c) Safe-l ife design parts are never inspected.  
d) Parts inspected during production are a lso inspected in-service.  

 

 
QUESTION 6  

 Which of the given rankings is the best regarding al lowable pressure and 

al lowable temperature of the following processes (from high to low): 
1) Investment cast ing 
2)  Permanent mould cast ing 
3)  Res in  transfer  moulding 
4)  Inject ion moulding 
(one answer) 

 

a) Pressure: 4,3,2,1  Temperature: 2,1,3,4 
b) Pressure: 4,2,3,1  Temperature: 2,1,4,3 
c) Pressure: 4,3,2,1  Temperature: 1,2,4,3 
d) Pressure: 4,2,3,1  Temperature: 1,2,4,3 

 

 

QUESTION 7  
 One of  the deformat ion mechanisms for  F ibre Reinforced Composites  is  the 

intraply  shear  (Trell is  ef fect) . Which  of  the fo l lowing statements about th is  

mechanism is  FALSE?  
(one answer) 

 

a) The in-plane deformat ions  are always a combinat ion of  stretch ing and 

compress ion  
b) The th ickness of  the laminate remains constant dur ing th is  deformat ion  

c) The laminate is not  capable of  biaxia l  s tra in ing 
d) For Thermoplast ics the Trel l is  ef fect  is  act ivated above the glass trans it ion 

temperature (Tg).  
 

 
QUESTION 8  

 Rubber  forming is  very attract ive for  the aerospace industry because:   

(the best answer) 
 

a) The large product var iety the process can  hand le 
b) The cheap tool ing costs  
c) The low product ion costs per  part  
d) The abi l it y  to create global  shape and details  in  one stroke 
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QUESTION 9  
 There are a number  of  reasons for  the necessity of  the assembly of  structures.  

Which combinat ions are correct? 
(one answer) 
 

a) Mater ial  costs and s ize of  the parts  
b) Risk share and dif ferent mater ia ls  
c) Accessibil it y  and movement  of  substructures  
d) Pol it ical  reasons and (un)employment 
e) Stakeholders interest  and del ivery interval 

 

 

QUESTION 10  
 Value creat ion in the concept  of  Lean Manufactur ing means: 

(one answer) 
 

a) Adding value to the product by adding more mater ia l  to the part  
b) Increas ing the value of  the product by act iv it ies l ike forming, cast ing, t ransport , 

and deprec iat ion. 
c) Increas ing the value of  the part  by manufactur ing act iv it ies  
d) Increas ing the pr ice of  the product.  

 
 
 
 
 

QUESTION 11  

 Superplast ic  forming is  based upon a dif ferent pr incip le than plast ic  forming. 

a) Give a br ief  descr ipt ion of  the superplast ic  deformat ion  pr inciple 

b) “The achievable large strains  can have a pos it ive ef fect  on the tool ing costs”.  

Explain  th is statement . 

c) Not al l  meta l al loys can be superplast ical ly formed. Descr ibe one reason why a 

metal  a l loy cannot be deformed superplast ical ly.  

 

Answer 11  

a) 

 

 

 

 

 

b) 

 

 

 

 

c) 
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QUESTION 12  

 For the bending we apply  a number of  assumpt ions to s impl i fy the problem. 

a) Ment ion two assumpt ions and explain the meaning of them. 

b) Make sketches of  the strain  distr ibut ion and stress  distr ibut ion in a cross  sect ion 
in  a bend zone (see f igure)  

c) The bend zone is  div ided in  elast ic  and plast ic  areas. Make a sketch of  these 
areas. 

d) Der ive an expression  for  the maximum strain  in the bend zone, given the 
th ickness  t  and the bend radius r . 

 

Answer 12  

a) 

 

 

 

 

b) 
 

 

 
 

 
 

Stress distribution                                     Strain distribution 

c) 

d) 

 

 

 

 

 

 

 

r r 
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 QUESTION 13  

 An assembly j ig should have a number of  features/propert ies. 

a) Ment ion at  least  two features and give a br ief explanat ion of  each of  them 

b) Make a sketch of  (or  descr ibe) a  typical  s tructure as used for  assembly j igs and 
explain why they use th is  type of  structure. 

 “Ho le-to-hole assembly requ ires  h igh  accuracy of  the ent ire product ion  process” . 

c) Explain  th is statement for  the manufactur ing processes of  parts and the 
assembly process. 

d) Is  the hole-to-hole assembly pr incip le  eas ier  for  metal structures than for  

composite structures? Expla in your answer. 

 

Answer 13  

a) 

 

 

 

 

 

 

 

 

b) 

 

 

 

 

c) 

 

 

 

 

 

d) 
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QUESTION 14 & Answer 14  

 G ive a br ief  descr ipt ion/def in it ion  of  the fol lowing key words:  

a) Batch:  

 

 

b)  Del ivery interval:  

 

 

c) Shunt:  

 

 

d)  Station: 

 

 
 

e)  Learning curve: 

 

 

 

QUESTION 15  

 Bolt ing 

a) When are bo lts  appl ied as join ing elements in a structure?  

b) Explain  br ief ly  the pr inc ip le of  a pre-stress in a bo lt . 

c) Somet ime the ho les  where the bo lt  has  to be instal led are plast ical ly  deformed 
before the bo lt ing process . Why? 

 

Answer 15  

a) 

 

 

 

 

b) 

 

 

 

 
 
c)  
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QUESTION 16  
 Give a br ief answer and a reason which f ie ld is best suited for automated 

inspection: production or in-service?  

 

Answer 16  

 

 

 

 

 

 

 

 

 
 

QUESTION 17 
 Extrus ion 

a) What  is the use of  the shape factor (per imeter divided by cross sect ional area)? 

b) Give the two methods  to create a ho l low extrusion. 

c) Why are extruded products  often alumin ium al loys and not steel  a l loys? Explain 
the answer . 

 

Answer 17  

a)  

 

 

b) 1)  

 

 

b) 2) 

 

 

 

c) 
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QUESTION 18 
 Compos ite manufactur ing 

a) Why would you l ike to avo id an autoclave cyc le  in a process? 

b) Name one advantage of  us ing an autoc lave cycle in  a process. 

c) Why is  i t  expected that the use of  thermoplast ic  composites  compared to the 
use of  thermoset composites  wi l l  increase? 

d) What  can you say about the f ibre path when for  al l  w indings yie ld 
Rs in(α) = constant,  with α being the winding angle?. 

 

Answer 18  

a)  

 

 

b)  

 

 

c)  

 

 

 
 
d) 

 

 

 

 

 

QUESTION 19 
 Machin ing 

a) Give three funct ions of  the f lu ids appl ied dur ing machin ing processes. 

b) Explain  the dif ference in  cutt ing tool geometry of  the cutt ing too ls  appl ied in  

turn ing and in  gr inding 

 

Answer 19  

a) 

 

 

 

b)  
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QUESTION 20  

 Processes  l ike laser  beam cutt ing, abras ive water jet  cutt ing and punching can 

be appl ied to create a square hole, dimensions 10 mm by 10 mm, in an 
alumin ium sheet of  2 mm th ickness . 

a) State two other  processes which you can apply  to create a square ho le,  
dimensions 10 mm by 10 mm, in an a lumin ium sheet of 2 mm th ickness. 

b) Which of  the processes ment ioned in the heading and your answer  to quest ion  
a)  do you expect to be the most expens ive in  tool ing cost? Mot ivate your answer  

c) Why is  the process  ment ioned in b) appl ied in some cases? 

 

Answer 20  

a)  

 

 

 

b)  

 

 

 

 

c)  

 

 

 

 

 

 

 
QUESTION 21 & Answer 21 

 Descr ibe the pr inc ip le of  the investment cast ing process , use no more than 100 words.  
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QUESTION 22 & Answer 22  
 G ive a short  defin it ion of  the fo l low ing i tems. Name a process  in which each i tem is  used. 

a)  R iser:  

 

 

b)  Pee lply:  

 

 

c)  Rake angle:  

 

 

d) Void:  

 

 

e) Bi l let:  

 

 

 

 

Quest ion  

number  

Addit ional space for  answers 

Indicate in the or ig inal answer  box that you used th is page 
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Answer sheet 
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