2% WM e M TR Vol.32 No. 1
2024 4 1 H Optics and Precision Engineering Jan. 2024

TEHE  1004-924X(2024)01-0073-11
WA A E BRI (FE e

Iz, MEHE, EEA, HER, $48%, kL4
(AL SE A B G & & WA R BT, i 4 4 321004)

T - O J iR T LR 20 4 BE A 1) PR RIS NP L R 1 — R A T R U IR S AR R A R RO A b 3 Sk R A
Tﬁ%ﬁ'ﬁ%‘%i%ﬁﬁ]ﬁ?ﬁ@il‘ﬂE"ﬁ%%ﬁ—‘ﬁﬂ&Tﬁ%%ﬂ“iﬂﬁ%ﬁ?ﬂ@ﬁﬁlﬂl[Sﬁfpm‘(%ﬂ)—ﬂh 38 2 X 17 B i B R 0T 1) R LA AT
AT T 1T RE 75 2 SO 17 RE A A R BE G 52 IR 7 G SRR b VR (R AR SRR LT AT LI OY AR AS TR RE AR O B B
AR TR o, B RV BE RS L, AT BE R L, RS R R LK B A e BELOS 1 R e h R RE Y S AL . AR W] AR TR Y
VIR £, R £ A A o R R UL, R0 UL, 081 my my, L, Ly&L SR £, 1, U B U s Hofth £ — %8 B, 7718 e £
AR AL PH 2 200 kQ i T 263K 3] 0. 122 mW 38 3 35 86 5 30 (9 25 4 S SR8 10 32 T 13- AR 45 19 G Z5000 s A g o rl e, okt
B i s FL R B0 17 AR A% 0 R SR MR ROIOR IS W B — 2 S A

X B O EE;TIRASGESS AR EREEDK

h & 42K S TN384; TM619 XERFRIZAD : A doi: 10. 37188/0OPE. 20243201. 0073
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Abstract: To improve the environmental adaptability of a piezoelectric vibration energy harvester, a mag-
netically-coupled tunable piezoelectric vibration energy harvester (PVEH) is proposed. The coupling ac-
tion between the active magnet on the actuator and the passive magnet on the combined transducer and
transversal spring was used to realize the unidirectional limiting excitation of the piezoelectric vibrator.
Through modeling and simulation analyses of the energy harvester and magnetic pair, influences of the
structural parameters of the energy harvester on the corresponding output performance could be deter-
mined. On this basis, the energy harvester prototype was developed by selecting a better magnet diameter
via experimental research. The influence laws of the energy harvester's longitudinal mass m;,, transversal
mass m,, transversal magnet spacing L,, longitudinal magnet spacing L,, vertical magnet spacing L., and

load resistance on the output performance were also obtained. The results show that two order resonant
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frequencies f; and f, cause the output voltage to peak to U,, and U,,, respectively. Moreover, adjusting
m,, m,, L., L,, and L. will affect f;, f;, U,,, and U,,. Therefore, the effective frequency band and output
voltage of the energy harvester can be increased when appropriate structural parameters are selected for the
energy harvester. When other conditions are given, there is an optimal load resistance of 2 200 kQ that in-
creases the output power to 0. 122 mW. Therefore, the effective frequency band and output voltage of the
energy harvester can be improved by selecting suitable structural parameters and distance between mag-
nets. The results provide good reference value for enhancing the reliability and frequency adaptability of
the PVEH.
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Fig.1 Structure and working principle of piezoelectric vi-

bration energy harvest(PVEH)
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Tab.1 Simulation structure parameters of piezoelectric

vibration energy harvest
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Fig.3 Relation curves between displacement transmissi-

bility and excitation frequency at different longitu-

dinal mass
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Fig. 6 Relation curves between radial magnetic force and

radial distance with different diameters of magnet

THM T WSARMEE =0 mm. HEd
AN () B il 1] ) F R0 b e BEES L0 6 R £
A P& AT AT, 7E 4 mm<</,<<15 mm PN, il i) B L —
JERT F BEE d W3 RS K sk B d —
I ON AR PN (=8 i C W\

10 11 12 13 14 15

45 6 7 8 9
[ /mm
V7 Wk AR AN [ A il i) 0 3 A e 1 B 5 10 0GR i £k

Fig. 7 Relation curves between axial magnetic force and-

axial distance with different diameters of magnet
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Fig. 10 Relation curves between output voltage and exci-

tation frequency with different longitudinal mass
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