








Sinking the Titanic

The temperature of the water was below the 
ductile to brittle transition, causing brittle 
fracture at low stresses.



How Deep Can Submarines Dive?
The pressure underwater is ~0.1 MPa/m x depth [m]. The thickness of 
the hull of a particular submarine is 200 mm and the diameter is 10 
m.
(a) The hull is made from a ductile steel with ௒ At what 

depth does the MSS theory predict failure? 
(b) At what depth does the MDE predict failure?
(c) The submarine goes into very cold water so that the steel 

becomes brittle with ௎் ௎஼ . At what depth does 
the hull of the submarine fail?




