Rotordynamics Homework ME312

A) Get flywheel weight, W, and polar moment of inertia, J
w =P d’ ¢ =P (27)(4)(0.282)
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B) Get torsional stiffness, k
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C) Get Torsional Frequency
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From 200 LB load, | :R(OD“ - id*)=8.59in*

Atx=30, vy, = - (200)(78)(30) 32 , 752 _ 1082)=0,0131 in.
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From 645.8 LB load, by symmetry and scaling,
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Vit = Yrign (WIth W =200)" = _-==0.0342 in. Yietrors, =0-0131+0.0342=0.0473 in.
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Yiign = Yien (WIth W =200)" = -==0.0443in. Yigrtrora, —0-0106+0.0443=0.0549 in.



E) Compute Lateral Frequency by Rayleigh Ritz
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F) or Compute Lateral Frequency by Dunkerley
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This is slightly less than the Rayleigh Ritz method, as Hamrock states.
G) Determine the dimensions of the gear.

Start with writing down what you know:
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Plugging the expression for t into the equation for J:
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—— = =30 LB.insec?
32gp d°r 329
42 = (30)(32)(387) _ 463 .2
800
or d=21.5in
(200)(4) =1.95in

~ p(463.2)(0.282)



