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Equivalent network of the hollow horn
with variable cross-section

WANG Yan-jun, LI Song-song, CHI Jian-wei
(Dalian Ocean University, Dalian 116023, Liaoning, China)

Abstract: The methods of ignoring screw and thinking of front cover, rear cover and piezoelectric as solid bars are
somewhat approximate but rather easy for transducer designing. The physical parameters and network transmission
coefficients of the equivalent solid horns of any hollow horns with variable cross-section are derived, and so the original
design methods could still be used, which facilitate the design of the ultrasonic vibration system.
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Table 1 Equivalent parameters of common hollow horns with
variable cross-section
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Fig4 A change curve of resonant frequency



B 4 1]

TEZ 548 AR FT AR S5 20 4% 381

7224 10 mm IR AT Bt W2 F LV JE 1 A8 A i 28 1
4(a), BEFLIRSE K 10 mm ISR A2 B R AL AR
A 2 W&l 4(b).

I 4 TTUUEH, A6 TE BB FL I AR R AT IR P
B L SO N ) 26.122 kHZz B8, i HLREA 12
FLIR B B E AR MG I IN, 1X -5 5l 45
— 3.

N

4 4 i

TG T A TEARZS AT AE RO AR, B
THARMEAT I $2 2 SR AU R, T Bt
HAEBCUHeRERS N, A 22 Co kT (K A% R 4 7 LA
TEANBRFT R, SRR SRt Ol

% X W

[1] #PBE BEHEHEE
91-111.

PRI R v M), dERT: Bl R, 2004,

[2]

B3]

(4]

(3]

LIN Shuyu. The principle and design of ultrasonic transducer[M].
Bejing: Science Press, 2004, 91-111.

MRATE. Feoto U L A A5 FhEE 75 450 B 28 ) S i [ B
72,1996, 15(5): 27-31.

LIN Shuyu. Resonance frequencies of the sandwiched longitudi-
nal-torsional composite piezoelectric ultrasonic transducer(]]. Ap-
plied Acoustics, 1996, 15(5): 27-31.

BUOET, TRAF S, PIRTE R P AR AT PR A5 24 VY s P 2% ], BRE T SE
KEFR(HARFHERR), 1994, 22(1): 87-88.

HE Xiping, CHENG Cundi. Equivalent four-terminal networks of the
longitudinal ultrasonic horns[]]. Journal of Shaanxi Norma Univer-
sity(Natural Science Edition), 1994, 22(1): 87-88.

PRAROS. R FE AR R AT (0 S AN BV [M]. bRt BHE iRRAE, 1987,
53-163.

LIN Zhongmao. The principle and design of ultrasonic horn[M].
Bejing: Science Press, 1987: 53-163.

ER. SR I Y YR e B 2% B R )] T R A%, 1998,
17(4): 27-32.

WANG Qishan. Designe analysis of bolt-clamped longitudinal vibra-
tion transducer[]]. Applied acoustics, 1998, 17(4): 27-32.



