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3.1 43% &% [3] Ex. 4.8

EXAMPLE 4.8 Response of a Structure Under Impact

In the vibration testing of a structure, an impact hammer with a load cell to measure

the impact force is used to cause excitation, as shown in Fig. 4.8(b). Find the
response of the system. m = 5 kg, &k = 2 kN/m, ¢ = 10 Ns/m and F(t) =

206(t) + 106(t—0.2) N,
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FIGURE 4.8  Structural testing using an impact hammer.
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EXAMPLE 4.12 Compacting Machine Under Linear Force
Determine the response of the compacting machine shown in Fig. 4.13(a) when a
linearly varying force (shown in Fig. 4.13(b)) is applied due to the motion of the
cam. (Assume ¢ = 0)
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FIGURE 4.13 Compacting machine subjected to a linear

force.
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EXAMPLE 4.4 Periodic Vibration of a Hydraulic Valve

In the study of vibrations of valves used in hydraulic control systems, the valve and
its elastic stem are modeled as a damped spring-mass system, as shown in Fig.
4.4(a). In addition to the spring force and damping force, there is a fluid pressure
force on the valve that changes with the amount of opening or closing of the valve.
Find the steady-state response of the valve when the pressure in the chamber
varies as indicated in Fig. 4.4(b). Assume k = 2,500 N/m, ¢ = 10 N-s/m, and m =
0.25 kg.
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FIGURE 4.4 Pperiodic vibration of a hydraulié valve.
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EXAMPLE 4.26 Step Response of a Compacting Machine

Find the response of the compacting machine of Fig. 4.10(a) assuming the system to

be underdamped (i.e. ¢ < 1) and using Laplace transform technique.
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FIGURE 4.10 Step force applied to a compacting machine.



3.1 4835 &%/ [3] Example 4.8
() = 0.200 e ! sin19.98¢ + 0.1001 e %2 sin19.98(¢t-0.2) #(t—0.2) m
3.2 499 7kl g &F [3] Example 4.12
@) = L, sinw, t]
k w,
3.3 7134 71xe] g 7 [3] Example 4.4

z,(t) = 0.01964 - 0.01593 cos(wt-0.01257) - 0.001783 cos(37t-0.0380) m

3.4 H3H [3] Example 4.26
¢=0 o
z(t) = %[coswn(t—to) - cosw,t] + =x, cosw,t + % sinw,, t



