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P.1 Each of the four wheels of the vehicle has a mass of 20 kg. and is mounted on a 80-
mm. dia. journal (shaft). The total mass of the vehicle is 480 kg. including wheels, and is
distributed equally on all four wheels. If a force

P = 80 N. is required to keep the vehicle rolling at a constant low speed on a horizontal
surface, calculate the coefficient of friction which exists in the wheel bearings.

P.2 In the vise shown, the screw is single threaded in the upper member; it passes through
the lower member and is held by a frictionless washer. The pitch of the screw is 3 mm.,
its mean radius is 12 mm., and Ms = 0.15. Determine the magnitude P of the forces
exerted by the jaws when a 60 N-m torque is applied to the screw.

P.3 The scissors-type jack has a double square thread which engages the threaded collars
A and B. The thread has a mean dia. of 20 mm. and a lead of 10 mm. With a coefficient
of friction of 0.25 for the threads, (a) calculate the torque M on the screw required to
raise the load L = 12 kN from the position where h = | and (b) calculate the torque M’
required to lower the load from the same position.

P.4 The two boards are clamped by using the hold-down clamp shown. What torque M
must be applied to the screw in order to produce a 900 N compression between the
boards. The 10 mm dia. single threaded screw has 11 square threads per 20 mm, and s =
0.2 for the threads. Neglect friction in the small ball contact at 4 and also between the
clamp and board at C, and assume that the contact force at 4 is directed along the screw
axis. Also determine the torque M’ is required to loosen the clamp.
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P.5 Find the couple M applied to the lower of the two 20-kg cylinders which will allow
them to roll slowly down the incline. Take x4, =0.6 and g =0.5 for all contacting

surfaces.

P.6 The dia. of the bearing for the upper pulley is 20 mm. and for the lower pulley it is 12
mm. For u =0.25 for both bearings, calculate the tensions in the three cables if the

block is being lowered slowly.
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