38 Ho HL T 5 AR 2 4R Vol.38 No.6
2024 4F 6 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION -1

DOLI: 10. 13382/j. jemi. B2407201

kBRI TRESERENPAERRELZBIHR"

A SLrg 2 prymme' R FFTAR R 3p2SH
(L. M afE B TR KA AE KA SRS H AR FEAR L MR 210044;2. B R (s 8 TR
Ak ma 210044 ;3. VLR EBEIRA A 56 TR AR PO Ba 210044;
4 HEEF KAV S B TR A8 230009)

T8 BRI L AT R R S VR S B RE O TR T S SR L R RS U RE R B T BN B, AR
P& T — BRI A g SR 0 vp o R L, B T — RS A R A B G5 7E PR S A A R v SR B T g D 2R S SR AR
FEA Rk, R A BRIC AR SRR S S5 IR 43 A S AT T 43T , MR B Aol RSk AT T Ak ot 45 R W
AR IR AS 1 26 B TP B 20 T AR R SRR FL B AR R RN, N T AR T R LR, B SR AT AT R B, HE TR
— K, KA R AT LGS S 30 V, =4 REIA S 1 469 W, I FH R B DK 4 FR B AR SR A R F B BB i /NI
P A REURI S i L1 ) A LR W IR A S Dy O L A R 4 5 s I O I AR T R BB IR, SRR €2, B 453817
KR vl R B B R BB BRI B P E

hE S %S TN712; TM619 CHRFRIRAD: A ERERAEZRS LRI 470. 4047

Study on impact pressing generator based on permanent
magnet synchronous motor principles

3

Zhao Xinggiang"*®  Yin Xupeng' Zhang Yiwen' Xu Kefan' Cai Jun®>*

(1. Jiangsu Collaborative Innovation Center for Atmospheric Environment and Equipment Technology, Nanjing University of
Information Science & Technology, Nanjing 210044, China; 2. School of Automation, Nanjing University of Information
Science & Technology, Nanjing 210044, China; 3. Jiangsu Meteorological Energy Utilization and Control Engineering
Technology Research Center, Nanjing 210044, China; 4. School of Mechanical and Electrical Engineering,

Anhui Jianzhu University, Hefei 230009, China)

Abstract: The switch pressing generator can convert pressing actions into electrical energy, supplying power for wireless key switches,
which holds significant application value in green smart homes. This paper introduces an electromagnetic principal impact generator and
proposes a bistable conversion structure. During the two steady-state transfers, the magnetic field lines in the coil undergo sudden
changes in the opposite direction and the coil generates induced electromotive force pulses. Finite element software was employed to
analyze the magnetic field distribution of the bistable structure, and the dimensions of the coils and iron core were optimized accordingly.
The results show that the magnetic field lines in the two stable states of the coils have opposite directions, and the induced electromotive
force increases almost linearly with the dimensions size. A prototype generator was fabricated and assembled. Experimental analysis
reveals that the generator can produce an output voltage of up to 30 V, generating an electrical energy of 1 469 wJ. This provides
sufficient power supply for wireless sensor network nodes and wireless switches, enabling green and environmentally friendly self-
sufficient operation.
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Fig. 1 Schematic diagram of impact pressing generator
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Fig.2  Generator 2D model
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Table 1 The structural dimensions
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Fig. 3 Magnetic field line distribution in stable state
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Fig. 4 Induced electromotive force pulse
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Fig.5 The relationship between induced electromotive

force and dimensions of iron core and coils
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Fig. 6 The generator 3D structural diagram
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Fig. 7 The assembled generator and its parts
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Fig. 8 Generator output voltage waveform
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Fig.9 Capacitor charging voltage waveform

& 10 R Ge it it o 28 H5 K 7o L i HE LA G (1 FLRE, 7T
VAT Hh B A FL 25 1 0 7 F R R D8/ 0 T A7 fih 1) L T )
SerEhn 5N, 10 pF A FTEHHLE N 15.53 V,60 uF
BHER/ZNA 5,12 V., 20 pF LA MIAERE Y BB S R,
1469 Wi, HUER 12.12 V., A 2B A RN, 25 i
FEARE] 3.3 V, AT LABE I 1368 w) HLAE, X F 3.3 V.,
50 mA [ JCZE fF AL HOR 13, X A~ A 1 0T DAL fi 8.3 ms
Bl B S E 9 600 bps, LR 10 bytes A B
A1, 0] LU AR Z2 N AT

K ALPEREXT HL N 2 FiR .l ad SE g RS %
KB AL K B LA H H R B KT AR E] 30 V, &
FLAETIA S 1 469 w5 R/ ARSE SRR 45 B 5
14 FL A R P b 4 i s P 5 A TR B R L R R
AR EA T WA ERT, AR AE AR SR A R
B, 5 S0 30 2 R 2 PR R A /N AL B X R A
BT R A B B BN T 80% I ARFT,

0 ]IO 2‘0 3‘0 4‘0 5‘0 6‘0 70
HLA/WF
10 A HA Y L 25 2R

Fig. 10  Charging results of different capacitors
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Table 2 Comparison of generator performance
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