IRENZRDERET Design of ultrasonic vibration system
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WEIRENEE
B N

WETLZE B L Transformation ratio N
. #MFEE L KIS J1{E Max stress
WEITIRENF H 448 % Mechanical loss
DR REFE@ AR Optimum load
RAIRENRE AN T4 How to fabricate?
Max. velocity /
Size
\ ' ((eccxfE$ 5 How to hold A

2R([E? EIIX? Length? Weight?
\*ﬂéwﬁﬁfili? Strength?

/




Procedure of analysis

HIREK# (L ? Resonance frequency?
IREI> (L ?  Vibration distribution?
Z{MEEIE? Equivalent circuit?

1. 4DDERIZH T ENFNDKITHIZE/ES, Divide into four parts.
2. A DDITHIDIFENITHZE5TET S, Calculate the product

3. MimEA(MmTH=0) DEHEIHIREEBEFKHS, Fine freq.
4. ITHERANT, Ik#HMEHT . Calculate the vibration distributions

(BEZDETOHEREEE)
5. hOZEREEAHHMS, Fine the transformation ratio.



Calculating the force factor

75 A EE Transformation ratio
o= (v;—V,) 'V,

Force factor of a singe PZT disk

VN Apzr
/ | w APZT:eS/ t

( e, Pilezoelectric stress constant

Force factor

< S, Cross section
A=Ap,r X 0

t thickness of the PZT disk

REDMOhFMEEZRDHD,

Find the equivalent mass from the vibration distribution.



&-f&7k—> Horns

1) AT 77— Stepped horn

S
- E% : ~2 _K?
S, S, &3 Transformation S, =K
2)a=A)Lk—> (M) Conical horn .
_Oy? = -
S, = QX colikl {1+(K lk)ltan kl}

3) TX RRAK 24 JLik—> Exponential horn

= Sx = Sle’“

/

A HT/45 )Lik—> Parabolic horn

—~—
_—

f
- S, =5, coshz(lﬁj

e [S2 _k
S1
gz (52 L
S, coskl



Characteristics of the horns
1) AT 77— Stepped horn

Easy fabrication, Limited ratio <4
S, ) |
Stress concentration

2)a=AJ)L—>2 (H#) Conical horn

Distributed stress, small ratio

3) TX RRAK 24 JLik—> Exponential horn

— Moderate ratio, small stress concentration

/

A HT/45 )Lik—> Parabolic horn

\ — Large ratio, moderate
/ concentration of stress




Direction converters

+xzms 1
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Different types of BLTs

If the different type of PZT is used, the different type of

= vibration can be excited.
it
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Polarization \
Longitudinal PZT ~ Polarization
Bending PZT
Strain )
AW ) ~ L™
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olarization . o - '
Torsional PZT / J




Ultrasonic Radiators
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