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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. Tool life tests were carried out by turning normalized steel 1045 using an experimental
tool material which shows

Condition vV T (min)
1 100 120
2 200 15

Calculate n and C in the Taylor equation for tool wear for this tool material and obtain the
value of C . (s3)

2. Mean temperature in cutting is found to be proportional to the powers of feed (per
revolution) and Cutting speed in turning of titanium with a tungsten carbide cutting tool with
following parameters:

Tmean X Vafb

Cutting Tool Material a b
Tungsten-Carbide 0.2 0.125

Initially machining is done with a cutting speed of 45 m/min and feed of 0.070 mm/rev.

a) What cutting speed should be used if the feed was increased to 0.100 mm/rev to keep the
same mean temperature?

b) What will be the impact of this change on Material Removal Rate? (s3)
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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. Explain how you can calculate the Material removal rate, MRR and write down a
typical unit for the rate. (chapter 23.2in the course book!)

a) Draw a simple figure and briefly explain how a laser beam is generated. (2p)
b) Explain how Photochemical etching is performed (1p) (Handout 2)

5. Give three examples how Machine Tool Vibrations can arise (develop). (Handout 3)

6. Give three common examples of materials used in cutting tools and describe the
typical properties of the materials and possible problems to be aware of during the
cutting process. (Handout no 4 and Chapter 22.1-22.11 in the course book)
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APPENDIX:
SOME FORMULAS AND FIGURES RELATED TO MATERIAL PROCESSING

Taylor tool life equation VT"™ = C

Mean temperature increase considering workpiece material properties:

( with units: T = 3. 8

Mean temperature vs. feed and cutting speed Tppeqn X VEfP

Cutting Tool Material a b
Tungsten-Carbide 0.2 0.125
High-Speed Steel 0.5 0.375
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