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CONCEPT OF MECHANICAL IMPEDANCE
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Special case: Negligible inertial force

Definen = y7 Mechanical loss factor
Complex Young Modulus

Under dynamic conditions
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Exact relation between n, ¢, and C:
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If no damping, ¢ = 0



Rayleigh Damping
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SR TS

Mass multiplier Stiffness Multiplier

How a & [ related to { & 1) 7

Solution 1: C = am + Bk = 1;_77

Solution 2: Preferred in case of frequency range
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= g, (cos(wt) + j - sin(wt))

Either of the real or the imaginary component mayv be chosen
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If o6 = 0,cos(wt) — Projection in X axis
Then € = €, cos(wt — 1)

Alternatively, if 0 = 0, sin(wt), € = ¢, sin(wt—n)
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F, Mechanical Impedance
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Measuring response
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In parallel:
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Classical mechanics representations
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F=mX+cx + kx

For a pure damper C(k = m = 0), ¢ = 0 No phase Lag
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Example:
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Solving differential equation eliminated. Hence computationally simpler.



Complex Electric Permittivity

Youngs modulus Electric permittivity

— . — Electric Loss tangent
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Electrical changes lag behind the field
- Zero stress
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Mechanical System
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