7

W5 T Vol.33 No.5 2023

ETHEHRF-EMKENATHERSRAEBTARTAR

HxF Ixs EHEmM
(BeWIFEAFHEFEFERARFR.EH WL 710119

M E OAXEXTHEESRAD ) F T AENES LA Runge-Kutta (£ 4 - F 3#) & 4t
K RAAH#THEBEL N AIEFBAMBERLA S EZER T WARE S K
FWHEZ, AR LPORETEE-ERmB EHEHART B/ RARNRARESH
MTEHED KRBT EDRENRE . FEALBEERTHERRWENMR. 65 E
A B R KSR LR B AR 8N AN AR B W BLRE R PE
AEFR$ g E FHEAINCBHATUE, WL EREAWEFENE &AL 48 H
ER-F, AXAEGHERBERARWESERRESE L FEHATRT
MERSWELRRU-LHELSE, HEFEELRALITWRD.

KR HEFE YR RGEMER N

RESEARCH ON SYNCHRONIZATION OF DOUBLE METRONOME
COUPLING SYSTEM BASED ON LINDSTEDT-POINCARE METHOD

TAN Jingfang WANG Chenghui MO Runyang

(School of Physics and information Technology. Shaanxi Normal University. Xi'an, Shaanxi 710119)

Abstract In this paper, we used dynamics equation of the coupled system of double metro-
nome to analyze the vibration system numerically by Runge-Kutta method, and discussed the
factors affecting the synchronization of the system by using the curve image of the pendulum
angle evolution with time. I.-P (Lindstedt-Poincare) method was used to study the influence
of system parameters of the same double metronome coupling system on the pendulum ampli-
tude and frequency. and obtained the approximate solution of the uncoupled double metro-
nome system, compared with numerical analysis to discuss the effects of system parameters
on synchronization period and amplitude. The approximate synchronization period is obtained
by theoretical analysis, we set ¢ as synchronization coefficient, and used fitting function to fit
q value. After fitting, the synchronization period is basically consistent with the period of nu-
merical analysis. This paper can provide a reference for better understanding the synchroniza-
tion properties of coupled systems, and also provide some theoretical references for students
to conduct the physical experiment of double metronome synchronization,enhance students’ a-
bility to combine theory with practice.
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