








ENGINEERING TRIPOS PART 1A 
Paper 2 Section B: MATERIALS 

 
Question 6 
(a) 
Roughly speaking, EL = EfVf and ET = Ematrix. 

EL = 200 GPa 
ET = 3-4GPa, some 50 times or more smaller. 

(b) 
The mass m is proportional to ρ/(E1/2). 
 
 (c) 
  Material  ρ/(E1/2)  % wt change 
  Stainless  0.57    0 
  Epoxy  0.63    10.5 gain (heavier) 
  CFRP   0.11    80 saving (lighter) 
 
Question 7 
(c) 
The shear stress τy required to move a dislocation on a single slip plane is 
~22 MPa.  The total yield strength of the dispersion strengthened alloy is 30 
MPa (yield strength of pure Al taken from Databook) plus  3 ×  22 MPa (3τy), 
giving a total of 96.5 MPa. 
 
Question 8 
(b) 

t = p R/2σ = (20 x 1000)/(2 x 180) = 55.6 mm. 
(c) 
 σ = pr/2t = (40 x 1000)/(2 x 55.6) = 360 MPa. 
This is less than the yield stress of 500 MPa; yielding will not therefore occur. 
 

K1 = σ(πa)1/2 =Kc at fast fracture. 
 σ(πa)1/2  = 360 (π x 0.005)1/2  = 45 MPa m1/2 

This is less than half the fracture toughness value of 100 MPa m1/2. Fast fracture 
should not occur. 
 
Question 9 
(d) 

ε500
  = ε560  x 0.110 = 1.1 x 10-5 s-1. 

 
Question 10 
(d) 

6.36 years. 
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