o Precision

w LI EG E I M_ Mechatronics

université Laboratory

Leaf-spring suspension of a

vertical inertial sensor for
active seismic isolation

M. Zeoli, A. Amorosi, L. Amez-Droz, C. Collette

-
E
9=
=

3

- wla E_TEST e ess ology




Active seismic isolation

High frequency isolation

DO =
~ —
- -

V]
-’

[\
-
@)

Magnitude (dB)

M=
~
—

Jmbe s

A ~
0 O
— =
(2o [ <o

Phase (deg)

1= 101 10° 10!
Frequency (Hz)

The equipment follows Transmissibility: T,,,,, = %
rigidly the ground



Active seismic isolation

40 |
Perfect -
Active sensor I
. . /‘ g 0
isolation S
S ‘€ -20 |
(@)
[0} i
S -40
-60
180 - e —_
= Control off

= Control on

-180 ¢ S NGETE T 88 e ¥'

1073 0= 101 10° 10t
Frequency (Hz)

A 4

Phase (deg)

Transmissibility: T,,, =

S ke



Active seismic isolation
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Active seismic isolation Sensor resonance
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LVINS & studied parameters
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Methodology
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Locus of the points for which equilibrium is reached
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Resonance frequency
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Resonance frequency
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Resonance frequency
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Resonance frequency
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Resonance frequency
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Leaf-spring length parameter
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Leaf-spring length parameter
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Leaf-spring length parameter
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Leaf-spring length parameter
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Clamping rotation parameter
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Clamping rotation parameter
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Clamping rotation parameter
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Clamping rotation parameter
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Clamping rotation parameter

 Steel mass (LVINS) & CuBe, hinge
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Conclusion & Design suggestion

The leaf-spring suspension can be tuned into a Quasi-Zero Stiffness mechanism
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Design proposition

Leaf-spring: 115 x 0.24 x 45 mm

e dy=-24.15mm
e dx=-3.543 mm (ref: 17.78 mm)
e 0=10°
-2.76 Hz (-95.34%)
+7.04 Hz (+3.92%)
1
fo( ) [Hz] 0.14 0.26 0.19 0.39
2 - - -
fo( ) [Hz] 172.57

Size [mm] 104 x104x103 120x170x 180 -




LVINS numerical modeling
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QZS mechanisms
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Influence of dx, dy and L — 1 fixed, 2 variable (f,
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Influence of dx,

Lower variation
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Numerical validation - Locus

L fix, dx and dy vary
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Numerical validation — Resonance frequency
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Locus & curvature
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Influence of the hinge stiffness
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