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Mark: ................ 
 

 

MANUFACTURING OF BIOMEDICAL COMPONENTS 
 

Written exam  

 

surname: .............................................. name: .................................. matr. n°:................../ ….. 

 

1. A certain metal alloy is characterized by the following plastic flow law σ=1200ε^0.35. Determine its 
value of ultimate tensile strength (UTS). (4 points) 
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2. Determine the drawing limit ratio (LDR) for a sheet metal having R0, R45 and R90 equal to 0.9, 1.7 
and 1.8, respectively. Clarify whether or not the material is characterized by good formability. (4 points 
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3. Explain the laser power bed fusion process. What are the advantages of an additive-manufactured 
biomedical implant compared to a conventional one? (6 points) 
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4. Explain briefly the electrochemical machining working principle, indicating one possible biomedical 
application (4 points) 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
………………………………………………………………………………………………………………………..
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
……………………………………………………………………………………………………………………….. 
 

4. A cold rolling operation is used to reduce the thickness of a plate from 20 to 18 mm. The plate has 
an initial width of 200 mm, the rollers have a diameter of 500 mm and rotate at 12 rpm. The plate 
material has K=600 MPa and n=0.22. Determine the total power required for the operation. (6 points) 
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6. In a turning operation, the following process parameters are used: cutting speed = 200 m/min, feed 
= 0.25 mm/rev and depth of cut = 7.5 mm. Determine the power absorbed by the lathe to perform this 
operation, if its mechanical efficiency is 90%. Use a specific cutting energy value of 2.8 J/mm3. 
(6 points) 
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