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10-37. The polyvinyl chloride bar is subjected to an axial

0 - - - polyviny
Pg BLE HWo! @ Ll 0 'S:)'l force of 900 Ib. [f it has the original dimensions shown.
— determine the value of Poisson’s ratio if the angle f decreases

by A@ = 0.01° after the foad is applied. E,.. = 800(10°) psi.
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§-3. The shaft has an outer diameter of 1.25 in. and an
inner diameter of 1 in. If it is subjected to the applied torques
as shown, determine the absolute maximum shear Stress
developed in the shaft. The smooth bearings at A and B do
not resist torque. '

#5_4. The shaft has an outer diameter of 1.25 in. and an
inner diameter of 1 in. If it is subjected to the applied torques
as shown. plot the shear-stress distribution acting along a
radial line lving within region EA of the shaft. The smooth
bearings at A and B do not resist torque.
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§-13. The coppe! pipe has an outer diameter of 2.50 in.
and an inner diameter of 230 in. IE it s tightly secured to
the wall at € and a uniformly distributed torque is applied
toit as shown, determine the chear stress developed at points
A and B.These points li¢ o1 the pipe’s outer surface. Sketch
the shear stress on volume elements located at A and B.

5-14. The copper pipe has an outer diameter of 2.50 in.
and an inner diameter of 2.30 in. 1f it is tighthy secured to
the wall at C and it is subjected 10 the uniformly distributed
torque along its entire lengih. determine the absolute
maximum shear SIress in the pipe- Discuss the validity of
this result. :
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5-19. The steel shaft is subjected to the torsional loading
| shown. Determine the absolute maximum shear stress in the
L SoLUTIoY— shaft and sketch the shear-stress distribution along a radiul
line where it is maximum.
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§-42. The propeliers of a ship are connected to a solid -

soLaTion Ml A-36 steel shaft that is 60 m long and has an outer diameter
Ponnmme— of 340 mm and inner diameter of 260 mm. 1f the power
output is 4.3 MW when the shaft rotates at 20 rad/s,
. determine the maximum torsional stress in the shaft and its

D’I wen ) - angle of twist.



PoRLEM voyv-(® ($-u4s) -

. 5-45. The splined ends and gears attached to the A-36 steel
shaft are subjected to the torques showr. Determine the
angle of twist of end B with respect to end A. The shallt has

SoruTiov! - a diameter of 40 mm.
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5-53. The A-36 steel shaft is 2 m long and has an outer
diameter of 40 mm. When it is rotating at 80 rad/s, it transmits
32 kW of power from the engine £ to the generator G.
Determine the smallest thickness of the shaft if the allowable
shear stress is 7y ,w = 140 MPa and the shaft is resiricted
not to twist more than 0.05 rad.

5-54. The A-36 solid steel shaft is 3 m long and has a-
diameter of 30 mm. It is required to transmit 35 kW of power
from the engine E to the generator . Determine the
smallest angular velocity the shaft can have if it is restricted
not to twist more than 1°,

Probs. 5-53/5-54
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