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Model Order Reduction for Piezoelectric-Structural Systems with

Coriolis Effect
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Figure 1 The piezoelectric angular velocity micro sensor using Coriolis effect

Tuning fork

obAA 9] FERE= 10007400000 hzol Al 1 Ve A7|& 7pREn, X3 wako @ =100 rad/se &%
delo] wAgha T ety webA, o] Al ¢ (piezoelectric actuation) o}wﬂr FzA 3 A
w2 942 (centrifugal force)o] EAlO a5 o R uEEHE Y (multiple loads)e] 7 -$-olmz Wy
Ve AAA] block Arnoldi ZH4-& o] &3t}

TYZ ellA] Pl Y Al Z24de] mle AF 9 9Pl diste 7] fEsan
93 FARA(n=10009] A#E HlustdS wl, A HAFIE GGl Aolg T £ s AR A4
3 FapEsd 43S AL F Ak ol R B EAndyrHS Ealo] 27 fiesnde] Aeke =
ARES APt o] o]&ste] 7]ES Wl Hgte] wig ZE&A 0w SHH-T A FIFEH HAS
TP F S & F A

2010 =M 2 S stE| Yo|otaths| 715



H ErdAe ARz F3td 2AS FARAYVHS ol &ste] IE|Ee HE 7 gHd-F2A
o Fikrgy A4S Faste] Ate] a&A4S Fdlgleldth Algke SIS o] &% T SH AY
= 49 FaeH vlaste] vjg gk AAAHS BATh B =golA Agtd WS o] &3t
st 7R AR 4E Sl A FasHE AXEE SHAA dS g8402 Y% S s A
ojt},

£ 10"} U@tip, : E 10"} U@tip, |
E 107 J\/ 1 E 1008 pun (n=43,021) E
E 100 ¥ 3 E 10" £ MOR (n=100) 3
g- }85 Full (N=43,021) g- }85 ‘_\\/ ;
Z 10-6 o MOR(n=109) EI:IOO rad/s? Z 10-6 4 EI:IOO rad/s?
=3 180 F 3 =3 180 F
& o0t ] & o0t
— 0r — 0
(0] o
£l A Bt N ]
A~ > A~ =

10’ 10* 10° 10° 10*

Frequency [hz] Frequency [hz]
(a) Y-displacement at tipe (b) Y-displacement at tips

— 10" , — 10" ,
§ 107 U,@tip, § 107 U,@tip,
o 10— o 10—
g 10_4l' g 10_4r
=107 - =107 -
E 0t Full (N=43,021) a ] E 0t Full (N=43,021) T j
< b ~MOR (n=100) E,~100 rad/s < b ~MOR (n=100) £,~100 rad/s
=3 180 F 3 =3 180 F
& o0t ] & o0t
— 0 — 0
o (0]
2 isol ARG
A~ = > A~ =

10’ 10* 10° 10° 10* 10°

Frequency [hz] Frequency [hz]

(c) Z-displacement at tipr

(d) Z-displacement at tips

Figure 2 Comparison of the frequency responses between the full model and reduced model of order 100
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