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Study on Performance Enhancement of Non-contact Ultrasonic
Transducer for Fruit

* * *% *% **
171% o) 0747 7712 e
23 234 234d 334 A3 d

1. A &

A2 suge 2% EAL vgIHoR 243 & Ut AT 31U AYs)n Uk o7 F
2 3 B9 AR 2e 24 A 2 FAAE BT wAAHeR 33T 5 Y A%
of AHT UA &1 At M S37E2A F2 AEHE S AAFES 2HIUE o
89 ¥REAY, fola2oE o8 ELIA 1% W) TS SWHIL, 283 7%
Sol Sith oI5 /IEE 2 A B 53 B8 ool wet Aetigelt F4 B 5
o] Mz thzdh oz} 7kA MHd 23 7% F 287 1%L o8 Ropiw ol 4F L By

o yr ETA2A AE FAAo Fo dygstA 42 4 vh(Liljedahl and Abbott, 1994,
Mizrach. et al, 1997, Kim et al, 2003a, 2003b).

HAAe] A DA 23 71&S HEsH v2F {P%—é}ﬂl SZA 2
o &3 HAI AE HARoR & F go] V& dFH
Az A2z dAEte A7 Al2dE A5 F

)‘\l.

u}

i =2

293 ANE Y gT TAL dREBos Ty FolH AT A 220
g

b r&

As) Azto] oY vi$ mrte] AEFSR TS Uk ol T 4§ HA

ARg vz Ao AE A Aagdd ol gste dE vl dolu MM BT =

7HA oj#Fo] ST

E ArZe A4 AEE5AS 98 IMHz A2 & vHE 253 AAE L 8 o

(A 5. 2006). 571 FAMY 220 F4e s Asy 53] Faert gopAd A &

of m$ A A&AHA HAHFZ 253 VS éX“l 0133711 2. w}a}/\i 2 A7 IMHz
]

400



—
<=

—
o 1=
<=

2 L

2 L s s
0.0000 0.0005 0.0010 0.0015

Fig 2. Reflected signal of the non-contact ultrasonic transducer.
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Table 1. Physical and electrical properties of 1-3 composite materials.

Piezoceramic PZT B5A PZT 5H
Permittivity/1kHz (ess'/eo) 1850 3800
Coupling factor (k) 0.48 0.51
Piezoelectric charge coefficient (dss) 440 630
Piezoelectric voltage coefficient (gs3) 2020 1960
Frequency constant (Ny) 2030 1885
Mechanical quality factor (Qm) 80 75

Table 2. Physical properties of wear plates.

velocity (m/sec) Density(kg/m°) Impedance(MRayL)
Phenolic 1420 1340 19
Paper 820 500 0.41

Table 3. Acoustic impedance of backing materials.

Velocity Density Impedagnce
(m/sec) (kg/m®) (MRayL)
Epoxy(Araldite) 2620 1140 2.98
Epoxy:Tungsten = 1:2 1361 2782 38
Epoxy:Tungsten = 1:4 1286 4322 55
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Fig 3. Designs of two kinds of ultrasonic transducer cases.
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Fig 6. The reflected ultrasonic signals according to the backing material conditions.
(a) epoxy resin backing, (b) epoxy resin : tungsten = 1 : 2 and (c) epoxy resin :
tungsten = 1 @ 4.
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Fig 7. Reflected ultrasonic signal by finally
performance enhanced non-contact ultrasonic

transducer.
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