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The most effective way to reduce unwanted vibration P
2
is to stop or modify the <@ > of the vibration. i
If this cannot be done, it is sometimes possible to ! t
design a vibration <@ > system to isolate the 0 b g
<D > of vibration from the system of interest or (a) §4+ (convolution)ol Jall, ¢ <t<t, o HZH= S5
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(b) SkH(piezoelectric) %1& 7} %7 (accelerometer)®] - T oo e T
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(©) 1AFE A 2.0 kg AFA ] $2L 7H3 F5RE | ~meo] 8.0 ke Xﬂ‘% AFAZE wgd 1A% 74
Displacement (mm) AESHE 54T A37F 2983 2ok | (za9] ¢ = 0.10)7F Aok DFA] o F714 747
2.0 - A7t 4,(0.04s)01 M Sdigkol 1.44 mm | p(4) 7} $=02 wjE 7}5]1;;}
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h \/t2 x,(t) = X, + X, cos(10t—0,) + X; cos(30t—0,)
-1.04 VY + X, cos(50t—0;) + -
2 @ o] Alz=Ele] 7H3]7](damper) 9] 7H3]H]
—2.0 - (damping ratio) ¢ #= T3kl e} 7.1673 ] Consider the 2-DOF system shown below.
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(a) B-Z72) A (0<c<1)o A, A el (steady-state)S
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S (step response)
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(a) Draw the free-body diagram for each mass.
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(b) Derive the equations of motion based on the

law of motion, and express the
equation in a matrix form. (1% 7|Zwte g2 ¥
() A% m,Q EAl 719 Fysinwt7t 7HiA F =4
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(c) m = 2.0 kg, t; = 0.04s, t; = 0.36s, z(t;) = 1.44 mm, x(t;) = 0.30 mm
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3. (a) A3 (steady-state) =5

(b) 28 sz(overshoot) O.S.7} 2.

(c) A A 7H(settling time) t,7} 57}

Fy

4. (a) ¢ = z(t) =
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wn - w’l .
= LX)l =L 1[fo 5 -1 = fo L 1[ﬁ] = — sinw,t
Wy s +wn Wy, S +(,Un Wy,
_ 7 —ts _ ﬁ) .
F(s) = fye ojlmZ x,(t) - sinw, (t—t,)
e 249 2,() = » sinw, (t —t,) &(t—t,) (¢+= Heaviside step function)
6. k =5000 Nm, m =80kg, ¢=0.10, ws; = 10 rad/s
k _  [5,000 N/m _
= w, = \/ 8.0 kg = 25.0 rad/s
Fy(t) = 12 N (Aag5 71z
_ K 12N _
= X, = i 5.000 N/m 0.0024 m 2.40 mm
80
by = —971_2 N
bg/m
X, =
V02 = Buw) P +12¢w, Buw)?
_ 80N 1
97°(8.0kg) +/(25.0° = (30)*)%+ [2 (0.10) (25.0) (30)]2

(0.1126 N/kg) (0.003192 (rad/s)™®) = 0.000359 m = 0.359 mm
24(‘)71 (3wT)
6, = tan™’ ’
s an wz—(SwT)2
. 12(0.10) (25.0)(30)
= tan

25.0%2 —(30)?
0<f<mw o|B&, g, = -

tan 1(-0.5454) = -0.499 rad (= -28.6°)
0.499 + 7 = 2.64 rad (= 151.4°)

7. (a) AFEA= (F.B.D.)
kl 1.1 kQ ($2 —1‘1)4—
ml — k2 (.Tli./,rQ) mz f—Pp
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(b) m, :51 = ~kyx; — ky(z,—xy) =
m2 :1':'2 =

~ky(zy—2,) = k3xy + F sinwt

= My .11‘.2 —kyx, + (ky+ky) 2y = F, sinwt
2 1 A
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myq ‘il + (k1+k2)$1 - kQ.TQ = O

(c) y(t) Y sinwt, z,(t) = X, sinlwt-7) = - X, sinwt,
wimy X, - (kb +ky) X, - kX, =0

z,(t) = X, sinwt
> (—w'm+ k+k)X, - kX, =0 - @D
_w2m2 XQ + kQXl + (k2+k3)X2 = FO = k2X1 + (_w2m2 +k2+k3)X2 = FO b @
3 & (matrix) & E
—w'm, + k +k —ky {Xl} _ {0}
ky —wimy + ky+ky| (Xo Fy
) ky + ks
X, =0, D= (—wm+k+k)=0 = — = w
1
£y
@ = kX =K = X, = 0



