2
H 40 F 3 ’é R]/ ? Vol. 40, No. 3

2021 £ 5 H Journal of Applied Acoustics May, 2021

o MIRME ©
S AR M E ST

AIFETOE R OIT B OREER
(W/RIE T RERSOKE TP WA/RIE 150001)

THE: RSP EAGEE IR O —, B S T2 R IR, A%
SR EEAAR SR AR I P B AR A R o BTN AU R A IR BN R i) R, ) HL A ST AR Y SO AT O B TR A
BRI, R A R 705V B A A A0 . K B o0 A 17 R S o A6 B DL R I 5 ok
PEXT RSN (R0, BFFC R I e A7 o B AR, A BRI e o R AR R O, (L[] R R v A
FE(RBORRE G 5 (0 A A BT R, m S TR S PR R AR B AE B Fh IR AT S 9 R B R R . %0
WHFLE R 38R 1 RS RS, WO | B AL G A SR AR A vh B () U L R R e B A
R

KBRS IRED I AR T

PENESES: 042 HEAFRIRS: A X EHS: 1000-310X(2021)03-0433-07

DOI: 10.11684/j.issn.1000-310X.2021.03.015

Numerical analysis of the vibration of metallic reed with mass

ZHU Guangping WANG Cheng MEN Wei ZHAO Suchen
(College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The reed is one of the core parts of Chinese traditional reed instruments such as Sheng. The
vibration frequency of the reed can be adjusted by the metallic reed with mass technology, so the difference of
the metallic reed with mass has an important influence on the sound effect of the whole instrument. Aiming at
the vibration characteristics of metallic reed with mass, a vibration model with non-uniform cross section and
mass load was established, and the natural frequency of metallic reed with mass was calculated by finite element
method. A large number of examples were used to analyze the influence of the mass, position and boundary
conditions of the reed on the vibration frequency. The results show that if the mass remains unchanged, the
closer the position is to the free end, the higher the adjustment frequency will be. However, at the same time,
the excitation of the high frequency should be considered to avoid affecting the timbre. If the position is the
same, the mass is proportional to the change of frequency, thus the vibration frequency of reed can be adjusted
conveniently. The results of this study preliminarily reveal the vibration rule of metallic reed with mass, which
can provide a physical basis for making and restoring the metallic reed with mass process of reed in traditional
reed instruments.
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