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(a) In a dry cutting operation using a 0 rad rake angle, the measured forces were F;=1330N and
F=740N. When a cutting fluid was used, these forces were F;=1200 N and F=610N. What is the
change in the friction on the tool forces resulting from the use of a cutting fluid and why? (10 %)

(b) An orthogonal cutting operation is being carried out under the following conditions: depth of
cut=0.5 mm. width of cut=2.1 mm, cutting ratio=0.2, cutting speed=90 m/min, rake angle=0 rad,
cutting force=90.7 kg, thrust force=68.0 kg, workpiece yield stress=450MPa, workpiece
density=7.19 g/cm’, and the workpiece specific heat=0.5 kJ/kg°C. If the temperature rise in the chip
is 345 K, calculate the percentage of the energy dissipated in the shear plane that goes into the
wokpiece. [ Assume that (1) the source of heat are the shear plane and the tool chip interface; (2) the
thermal conductivity of the tool is zero and there is no heat loss to the environment; (3) the
temperature of the chip is uniform throughout. ] (15 4~)
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