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) 3 % N 3. Consider th -trai tem sh: in Fi 3, wh load is driven b tor through
i%ﬂb%"‘#ﬁj{% 114 %ﬁ}izﬁ\fﬁiﬁkgi%%i\ onsider the gear-train system shown in Figure 3, where a load is driven by a motor throug

the gear train. Assuming that the stiffness of the shafts of the gear train is infinite (there is

4 i i : neither backlash nor elastic deformation) and that the number of teeth on each gear is
'% ﬁﬁ- QE' E'J ] 1 5 0 1 Q éj"] /fb ﬁ‘l- ;}im % Fﬁ proportional to the radius of the gear, obtain the equivalent moment of inertia and equivalent
;,: - éﬁ E éﬁ 5}% ‘F]:L'J %‘i‘ % < 1%: %,_ viscous-frictiorf coefficient referred to the motor shaft and referred to the load shaft. u3/u2
= N3/N4. In Figure 3 the numbers of teeth on gears 1,2,3.and 4 are N1,N2,N3,and N4,
%18 #£2F7 respectively. The angular displacements of shafts,1,2,and 3 are ul,u2,and u3,respectively.
Thus, and u2/ul = N1/N2 The moment of inertia and viscous-friction coefficient of each
5;3%% : gear-train component are denoted by J1, b1; J2, b2; and J3, b3; respectively. (J3 and b3
1 ARSRAE 58 B 2045 0 2 100 4 include the moment of inertia and friction of the load. Obtain the equivalent moment of
2. R AR ERREERR L RS T AL E AL o inertia Jleq and viscous-friction coefficient bleq of the gear train referred to shaft 17
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1. Simplify the block diagram shown in Figure 1 and obtain the closed-loop transfer function o
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2. Obtain the transfer function Xo(s)/Xi(s)of the mechanical system shown in Figure 2(a). Also = ’ tlof:;ii
obtain the transfer function Eo(s)/Ei(s)of the electrical system shown in Figure 2(b). Show q& i {1)
e My
that these transfer functions of the two systems are of identical form and thus they are
analogous systems. (20%) Figure 3
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4. Sketch the root loci for the system shown in Figure 4. (20%)
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5. Consider the system defined by
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Obtain the sinusoidal transfer functions

(In deriving

0 1 Xy + 1 1 1y
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V(o) Y,(jo) (o) Y,(j®)
U,(jo) U,(jo) U,(jo) U, (jo)

Y, (f"") ; Y U_ @) , we assume that U, (j@)=0; similarly, in obtaining
U (jo) U,(jo)

Yym) Y,(jo) , we assume that U, (j@)=0) (20%)

U,(jo) U,(j®)

#2878



	20250325143050_部分4
	20250325143050_部分5

