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HOMEWORK ~ASSIGNMENT NO. 7 |
e SCETIONS 5.5-5.7 & 11.4 Torsion of CircularlNoﬁ-circular/l’hin—Walled Shafts and Applications ,‘
* DUE DATE: April 28 3 . |

1. Solve Problem 5-45 [textbook page 207]. Assuming the allowable shear stress 1y = 70 MPa. E?. o]

en 6_: 75 G(?A - 7_5 * |03 M Pa L= Looo™m 5-45. The tubular drive shaft for the propeller of a
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hovercraft is 6 m long. If the motor delivers 4 MW of power

- N to the shaft when the propellers rotate at 25 rad/s, determine
Z@_ab{, 70 A Pa ’ CO - 25’/}_ = [(2Bmm the required inner diameter of the shaft if the outer diameter

is 250 mm. What is the angle of twist of the shaft when it is
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X 2.0 ] 5-57.  The 30-mm-diameter shafts are made of L2 tool steel
2. Solve Problem 5-57. ! é ‘
o . . e ol by R, = . and are supported on journal bearings that allow the shaft
Hint: The modification due to_ gears 1s given by Bs b RC be to rotate freely. If the motor at A develops a torque of T'=45
T T T e e ~ N-mon the shaft AB, while the turbine at E is fixed from
Giveny dia-s = 2™ ( For boh

turning, determine the amount of rotation of gears Band C.
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has a diameter of 1 in. and CB has a diameter of 2 in. If it is

3. Solve Problem 5-83. [7\«0 fixed at its ends A and B, determine the magnitude of the
Hint: The problem is for a statically indeterminate shaft applied torque 7 if the reaction at A is 50 Ib - ft.
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, - e plastic hexagonal tube is sub;ected toa torque
of 150 N - m. Determine the mean dimension a of its sides
4. Solve Problem 5-110. (textbook page 233). [p_o]

if the allowable shear stress is 7,0, = 60 MPa. Each side has
Hint: The equation T, = Tr/J is not appllcable a thickness of 1 = 3 mm. '
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5. Solve Problem 11-39. (textbook page 563). . g
Hint: Consider only torsion effect and use the equation T, = Tr/J based on T=T payx.

11-39. The bearings at A and D exert only y and z
components of force on the shaft. If Talow = 60 MPa,
determine to the nearest millimeter the smallest-diameter
shaft that will support the loading. Use the maximum-shear-
stress theory of failure.
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