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An automotive suspension system consists of a combination
of springs and shock absorbers, as shown in the figure
below. If you were an automotive engineer, would you
design a suspension system that was

(a) underdamped

8

(b) critically damped

(c) overdamped
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I- If the frequency ratio Q/w<<I|.0 implying that the force is “slowly
varying”), R, is only slightly larger than | and is essentially independent of
damping. Thus: &

Uy = (ug) =
This result implies that the amplitude of dynamic response is essentially the same as the
static deformation and is controlled by the stiffness of the system.

2- If the frequency ratio QQ/w>>1.0 implying that the force is “rapidly
varying”), R, tends to zero as (Q/w increases and is essentially unaffected by

damping. which can be approximated by:2
w PO
Uy = (ust) E = mQZ

This result implies that the response is controlled by the mass of the system.

3- If the frequency ratio (Q/w=1.0 R, is very sensitive to damping and, for
the smaller damping values (ugr) P,
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L Pi Ap; | Bpisq Diy; w; Cu; | u; (mm)
0.0 0.0000 0.0000 1.6392 0.0000 0.0000 0.0000 0.0000

0.1 | 22.2400 | 18.0789 | 2.8392 | 0.0004 | 0.0042 | 0.0001 0.1413

0.2 | 38.5208 | 31.3136 | 3.2784 | 0.0012 | 0.0136 | 0.0008 1.0117

0.3 | 44.4800 | 36.1578 | 2.8392 | 0.0020 | 0.0216 | 0.0023 2.8185

0.4 | 38.5208 | 31.3136 | 1.6392 | 0.0019 | 0.0210 | 0.0041 5.0441

0.5 | 22.2400 | 18.0789 | 0.0000 | 0.0008 | 0.0086 | 0.0054 6.6262

0.6 | 0.0000 0.0000 | 0.0000 | -0.0012 | -0.0134 | 0.0052 6.6410
0.7 | 0.0000 0.0000 | 0.0000 | -0.0030 | -0.0332 | 0.0033 4.0196
0.8 | 0.0000 0.0000 | 0.0000 | -0.0036 | -0.0395 | 0.0002 | -2.5562
0.9 | 0.0000 0.0000 | 0.0000 | -0.0028 | -0.0308 | -0.0027 | -6.9684
1.0 | 0.0000 -0.0112 -6.9696
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Building frame and its vibration properties.
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