FREQUENCY RESPONSE FUNCTIONS FOR SDOF systems

Table 1. Freguency Response Function Mames

Dimension | Displacement / Force Velocity  Force Acceleration / Force

Name Admittance, Mobility Accelerance,
Compliance, Inertance
Receptance

Table 2. Freguency Hesponse Function Mames

Dimension | Force ! Displacement | Foree [ Velocity Force / Acceleration

Mame Dynamic Stiffness Mechanical Impedance | Apparent Mass,
Cynamic Mass
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Let X(t) = 7.6t

w-t EOM for periodic load
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Define M := 10-kg _ 6 N
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The transfer function DISPLACEMENT/FORCE equals

COMPLIANCE, ADMITTANCE or FLEXIBILITYT FEN.

X
A 1
= 2:-Cr displacement/force

1
B K tan(p) =
FO \/L(l = r2)2 + (Z-Qr)ZJ « 1— r2 units of 1/stiffness

DYNAMIC STIFENESS FN : input/output.

2 il ]
XA




Flexibility function

2-C-r
X —1 @(r,Q) = [« atan SafE.:
A K 2
1—r1 s
— Flex(r,Q) =
2 -
0 L(l_rz) +(2-C-r)2J P @+180 if r>1
P
1x10~
z
E ~—~~
N S
= ~ 1 _7 m o>
5 1510 — =2533x10 '— &
= K N < 150
< >
I i \—— 1 5
0 K o
— B = 100
é 1x10 é
= [
3 5
E g 50
— [¢B}
1x10 300 f_—%
o
frequency (Hz) % 100 200 300
—— Xsi1=0.05
— Xsi2=2 x Xsil frequency (Hz)
Xsi3=2 x Xsi2 —— Xsi1=0.05

— Xsi2=2 x Xsil
Xsi3=2 x Xsi2



At times the velocity is measured rather than the displacement, hence from

X(t) = ze"!

obtain i ot i-(tﬁ-“;)
V() = Ziwe = wZe

() e
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and the amplitude of the transfer function (velocity/force) is
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Using the nat. frequency and damping ratio (wn, ¢) gives
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Mobility function N
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Other times the acceleration is measured rather than the displacement or velocity,
hence from
X(t) = z-e"*!

. e e D _ I(u)t—LpA)
obtain Ay (D) = 72 2eWwto _ 27 (wh)=ape

and the amplitude of the transfer function (acceleration/force) is
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Using the nat. frequency and damping ratio (wn, {) gives
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Accelerance function
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