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Part A. Quantitative problems. Motivate and show your calculations. 3 p per

task! See the formulas in the end of this examination!

1. Letn=0.25in the Taylor equation for tool wear for cutting

cast iron at a depth of cut

of 3 mm and feed rate of 0.1 mm. Calculate the change of a) the tool life and b) the
volume of material that can be removed before the end of tool life if you use

condition 2 instead of condition 1 in machining:
a. Condition 1, the cutting speed is 100 m/min.

b. Condition 2, the cutting speed is 125 m/min.
(s3)

2. Estimate the cutting temperatures for machining of
a) steel with a cutting speed of 200 m/min,
b) titanium Ti6Al4V with a cutting speed of 30 m/min, and
c) titanium Ti6Al4V with a cutting speed of 200 m/min.

In all cases, the uncut chip thickness t, of 0.08 mm and tungsten
Carbide tools (WC for titanium and WC-TiC TaC Co for steel) are
used. Make sure that you use compatible Sl units.

What is your conclusion? Explain considering the plot on the right
that shows the hardness of cutting tool materials versus cutting
temperature. (s3)

The relevant material properties for steel and Ti6Al4V is also shown.
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Part B. Qualitative problems. Motivate your answers and if possible draw
figures, even when this is not required! 3 p per task!

3.

4,

Describe briefly six tool life criteria in production. (Handout4)

Explain with figures the following three machining operations: Chamfering, facing
and knurling. (Handout1)

Draw simple figures and briefly explain the following three processes: Plasma cutting,

EDM (Electrical Discharge Machining) and EBM (Electron Beam Machining).
(Handout 2)

Explain with three examples how you can reduce Machine Tool Vibrations. (Handout 3)

Chose three common metals that can be easily cut by traditional turning operations.
Describe the typical properties of the metals and possible problems to be aware of
during the cutting process. (Handout no 5)
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APPENDIX:

SOME FORMULAS AND FIGURES RELATED TO MATERIAL PROCESSING

Taylor tool life equation VI =

Mean temperature increase considering workpiece material properties:

Ye 3|Vt
T=38L |2
pc .| K

Yr[Pa] 3 V[I‘:‘] to[m]

( with units: T = 3.8

N Be
pelmecl | K[
Mean temperature vs. feed and cutting speed Troan X VEfP
Cutting Tool Material a b
Tungsten-Carbide 0.2 0.125
High-Speed Steel 0.5 0.375
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