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Study on ultrasonic transformers of longitudinal
cosine type and torsional similar-cosine type

RUAN Shixun
(Foshan University- Guangdong Foshan- 528000)

Two new types of ultrasonic transformers—longitudinal cosine type and torsional similar—cosine type are
studied. T he frequency equations and formulae for calculating the performance parameters and the dimensions
of the horns are given. The resonant frequency and amplification of some simple horns of the new types and

some complex horns composed by the new tapers and cylinder, or hyperbolic secant taper have been mea—

sured. The experimental results basically agreed with theoretical values.
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YE1412 Di(mm) N 1
’ B2 4 112.96
’ B2 2 98.23
B2 4 109.70
s 1 2
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2
(Hz)
— 7. M~ M,
| Sfe o (%) M M, i, (%)
28000 27660 - 1.21 2. 48 2.25 - 9.27
2 20000 19573 - 213 2.48 2.33 - 6.05
20000 20369 + 1. 85 2.9 2.88 - 2.70
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D, N I L, l5
(mm) (mm)  (mm) (mm)
_ L Ni= Di/ D= 1.5
1 - d Py 28.56  69.76 14.44
N2= Dz/Dj;: 2.5
L i b f‘_ L5
Ni= L
2 g : 31.14  67.51 16.05
N2= 2 5
D D, Dy
= B3 4 30 78.78 30
4 -r:‘r-u b Bg 6. 76 37.14  67.34 37.14
B3 2.6 35.87  65.07 35.89
Dy Ds
6 * B2 4 0 62.18 58.50
7 b | B2 38.62  36.34
8 B3 4 55.05  40.38
1,2 ,lz Jl ;3 8 ,ll ls ,lz
4
(Hz)
f 2 f?f’(%) M, M, M%y'(%)
1 20000 19733 ~1.33 10.55 10.31 —_2.27
2 18000 17883 ~0.65 10.55 10. 13 —3.98
3 26000 25688 —1.20 5.38 5.26 —2.20
4 28000 27573 ~1.50 13.84 13.20 —4.60
5 18000 17898 ~ 0.57 13.84 13.87 +0.27
6 20000 19837 ~ 0.80 10.61 10. 85 +2.30
7 20000 19796 — 102 10.61 10.25 ~ 3.40
8 19000 19014 0. 07 167.27 147.44 —12.31
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