Intermediate Dynamics
Angular Momentum and Kinetic Energy of a Misaligned Disk

Intermediate Dynamics Example 12: (Disk welded to the shaft) Z 4
Reference frames: (R is a fixed frame) CTj e
S: 1, Z', k (rotates with the shaft; aligned with the shaft) Ml &

D:i',e,, e, (rotates with the shaft; aligned with the disk) )

B e,
Find: P 7 i
. . x Y/

H . ...angular momentum of the disk about its mass center, G

~¢ Disk, D G} 3
K ... kinetic energy of the disk r

Solution: J) €

Expressing /. in the disk reference frame D:
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Expressing /. in the shaft reference frame S:
Ho=hmro(=S, ¢, +2C, &) =hmra| =S, (C, /=S, k)+2C, (S, / +C, k)]
Or,

Hy=4mro| (8,C,) j'+(2C;+ ;) k |=4mr*o| (S,C,) j' +(C) +1) k|
Also,
Hg; = (_IX'Zw) i'+ (_IY’Za)) Z’ + (Izza)) k

Comparing these two results gives: |1,., =0|, |I,,, =—+mr’S,C,|,and |I,, =+mr’ (Cf, = 1)

The kinetic energy of the disk is found from the velocity and angular momentum to be
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