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Step-by-step solution

Consider a rotating hub and shaft assembly that is subjected to bending moment, axial thrust,

bidirectional torque, and a uniform shrink fit pressure so that the following stress levels occur at

an outer critical point of the shaft.

Calculate the alternating stress in the x-direction.

Substitute 1000 MPa for  and -800 MPa for .

Calculate the mean stress in the x-direction.

Substitute 1000 MPa for  and -800 MPa for .

Calculate the alternating shear stress .

Substitute 300 MPa for  and -100 MPa for .

Calculate the mean shear stress .

Substitute 300 MPa for  and -100 MPa for .

Now apply the maximum shear stress theory to the shaft and determine the principal alternating

stresses  and .

Substitute 900 MPa for  and 200 MPa for .

Calculate the equivalent alternating stress .

Substitute 942.44 MPa for  and -42.44 MPa for .

Now apply the maximum shear stress theory to the shaft and determine the principal mean

stresses  and .

Substitute 100 MPa for  and 100 MPa for .

Calculate the equivalent mean stress .

Substitute 161.80 MPa for  and -61.80 MPa for .

Apply the Modified Goodman criterion to determine the completely reversed stress .

Substitute 984.88 MPa for , 223.60 MPa for , and 2400 MPa for .

Calculate the constant .

Here,  is the fracture stress,  is the fatigue strength, f is the fracture cycles, and e is

the fatigue cycles.

Using the fracture stress and fatigue strength table for brittle steels (because the static tensile

ultimate stress 2400 MPa is greater than 1750 MPa), subsitute 0.9  for , 103 for f,

 for  and 108 for e.

Substitute 2400 MPa for  and 1 for .

Solve for the fatigue life cr based on the Modified Goodman criterion.

Substitute 103 for f, 1086 MPa for , 0.9  for , -0.0863 for , and 2400 MPa for .

Therefore the fatigue life based on the Modified Goodman criterion is 

Apply the Soderberg criterion to determine the completely reversed stress .

Here  is the completely reversed stress and  is the static tensile yield stress.

Substitute 984.88 MPa for , 223.60 MPa for , and 1600 MPa for .

Calculate the constant .

Here,  is the fracture stress,  is the fatigue strength, f is the fracture cycles, and e is

the fatigue cycles.

Using the fracture stress and fatigue strength table for brittle steels (because the static tensile

ultimate stress 2400 MPa is greater than 1750 MPa), subsitute 0.9  for , 103 for f,

 for  and 108 for e.

Substitute 2400 MPa for  and 1 for .

Solve for the fatigue life cr based on the Soderberg criterion.

Substitute 103 for f, 1145 MPa for , 0.9  for , -0.0863 for , and 2400 MPa for .

Therefore the fatigue life based on the Soderberg criterion is .

Apply the SAE criterion to determine the completely reversed stress .

Here  is the completely reversed stress and  is the static tensile yield stress.

Substitute 984.88 MPa for , 223.60 MPa for , and  for .

Substitute 2400 MPa for .

Calculate the constant .

Here,  is the fracture stress,  is the fatigue strength, f is the fracture cycles, and e is

the fatigue cycles.

Using the fracture stress and fatigue strength table for brittle steels (because the static tensile

ultimate stress 2400 MPa is greater than 1750 MPa), subsitute  for , 1 for f,  for

 and 108 for e.

Substitute 2400 MPa for  and 1 for .

Solve for the fatigue life cr based on the SAE criterion.

Substitute 1 for f, 1086 MPa for ,  for , -0.05963 for , and 2400 MPa for .

Therefore the fatigue life based on the SAE criterion is .

Apply the Gerber criterion to determine the completely reversed stress .

Substitute 984.88 MPa for , 223.60 MPa for , and 2400 MPa for .

Calculate the constant .

Here,  is the fracture stress,  is the fatigue strength, f is the fracture cycles, and e is

the fatigue cycles.

Using the fracture stress and fatigue strength table for brittle steels (because the static tensile

ultimate stress 2400 MPa is greater than 1750 MPa), subsitute 0.9  for , 103 for f,

 for  and 108 for e.

Substitute 2400 MPa for  and 1 for .

Solve for the fatigue life cr based on the Gerber criterion.

Substitute 103 for f, 994 MPa for , 0.9  for , -0.0863 for , and 2400 MPa for .

Therefore the fatigue life based on the Gerber criterion is .
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Based on elementary

formula for axial load ,

torque and bending , find

the normal and shear

stresses , …… (1) ……

(2)...

View this solution

Advanced Strength And Applied Elasticity 4th Edition Textbook Solution... https://www.chegg.com/homework-help/Advanced-Strength-and-Appli...

1 of 1 3/19/2018, 9:43 AM


