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Fi S 55

Fixed end of the beam

a static denward force at the free end may be expressed
ree end, y,, by the following equation:

Ilx’ — x>

" ya mass-spring model shown to the right of the beam. The

the model is given by:

-:- i W

4

o e vl pepl ver dhe gt of the



e %14 PtS)t Re;:er to the figure below of three torsional dampers on geared shafts. The gear on shaft |
- has n, teeth, the gear on shaft 2 has n, teeth, and the gear on shaft 3 has n, teeth. Let w,.®,.@;be

the angular velocities of the three shafts and .J »J,.J, be the moments of inertia of the three rotating

bodies. The system may be modeled as one inertia and one torsional damper (./,, and (', ) located
at the third shaft (ie. shaft with n, and € )

50[1 (1) since .5 -_%_':.

FIGURE 1.82 Dampers located on geared shafts.

(1) (2 pts) The angular velocity of shaft 3 is related to the angular velocity of shaft 1 by
; =(n, /n,)o, Y @, = (n; (1))
c) @, =(n, /n,)* o, d) @, =(n, /n )’ o,

(2) (5 pts) The inertia of the model 1s

a) ]eq =1 +]2+]3)/3 b) Jeq = 3(1 +J2 +J3)

n n g .9 n ., ; 1/2
C) jeq = (n_jjl +'_3]2 +j3) d) ]eq = (__Jf | 3]2 +j:f)

n- ny n-

_ (n3 n3 3 ) ¢ Safng . . MG Z & ‘3)1;2
eq 4 (Ejl +n§]2 J3 ) ]eq (A (;’%]1 ¥ I?:jfz J3

(3) (7 pts) Use the energy method to determine the damping constant of the model, C, . Show essential

work to receive credits.
3 (ps0l: model: KEm= 3 Tog W5
5)’5’[51!1: KB = il- YW+ s L 13 B
die the 1esult ot 3.11).
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