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Analytical and Experimental Comparison

Objective Metric Target Value Achieved Value
Dampen vibrations Decrease > 50% 56%
In magnitude
Scalable design Prototype volume <1000 cm? 783.75 cm?
Affordable design Prototype price < $100 $64.47 Inerter Damping Effectiveness

Design a shake table | Motion frequency |0 Hz -2 Hz 0.88 Hz
testing apparatus

Create an accurate R? value > 0.90 0.87
analytical model

Spring Constant [N/m] Vibration Damping [%0]

130 13
154 33

186 56 Shake table and inerter displacement

Parameter Value

Pinion Gear Radius 2.8cm
Shake Table Mass 800 g
Mechanical Inerter Cart Mass 483 g

dx A(my +m)v(t) + Bp

dt 1 —m, Flywheel Inertia 3.5x1075 kg - m?
Spring Constant 186 N/m

A(mb + mc)v(t) + Bp Vlscous_ Damping 10 N.- m/s

= — kx Velocity Input 6nfsin(wt)
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Output Term

Xe/g = v(t) T X Relative Mechanical Inerter Displacement

Relative Momenta

System of Equations

Mechanical Inerter Displacement

Watch video of test
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