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MANUFACTURING OF BIOMEDICAL COMPONENTS

Written exam

SUrName: ... name: ..., matr. N°.....cccoeeeeeens /...

1. Briefly describe the working principle of the non-conventional machining process used to finish knee
joints produced by forging. (4 points)

2. Make a qualitative diagram of the cutting tool life curves as a function of the cutting speed when
machining a ferritic, pearlitic and martensitic steel of the same chemical composition. Which are the
main causes for flank wear occurrence? (4 points)



3. Make a diagram of the normal pressure at the die — workpiece interface in a cold forging operation
carried out in plane strain condition. What are the effects of the friction forces, and how the friction
coefficient affects the pressure distribution? (6 points)



4. Explain briefly how high temperatures and strain rates affect the flow stress behavior of metallic
materials. (4 points)

4. A drawing process is carried out on a copper wire (& = 315¢%54) of initial diameter 20 mm, with an
entry speed of 5 mm/s, a die angle of 2 degree and a friction coefficient of 0.15. Determine: (i) the flow

stress at the maximum reduction per pass; (ii) the Force at the maximum reduction per pass; (iii) the
Power to carry out the process in one pass. (6 points)



6. In an orthogonal cutting operation, the imposed cutting speed is 1.8 m/s, the width of cut 2.6 mm,
the depth of cut 0.30 mm, and the tool rake angle 8°. The measured chip thickness is 0.49 mm.
Determine: i) the shear plane angle; ii) the shear strain; iii) the material removal rate MRR. (6 points)



