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Design and Fabrication of a Linear Hom in an Ultrasonic Sensor for Detecting an Obstacle
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Fig. 1 The shape of proposed stepped plate

5mA = "ol 574 AglelA 12k F3k4=7} oF 80kHzol 4
229 S5bel Huvt == AE I8kt =3k HPBW(Half
Power Beam Width)2] 7-$- <F 120kHzol A + 15° =2 Z A 9]
FITE o As & 7 vk wEbA =& 59 23 Tk
£ 971 98 14k F9455 80kHz, 120kHz = 2733l

N

2 AR 2A

A7 Stepped plate EWAFAE o] 831 g s IS
2595 A= 75 AFasit) 7152 Gallego
o] A1¢tH3h stepped plate EWXFAE & 71A] Fut4R0)
HARE BAde] 7Hs317] wiitel ol& FA4ste] F 74| Fuk
| tisk ®ode] 7best=S AAlSlth(Fig.1).

[e]
2 g

1

22z
ol _u

2

23 7143 FF5 AA

&9] & E)oll = stepped, exponential, fourier, linears-¢] t}aksk
TH7F o, o] FuE AHske 7EoR VA4 F51) ¢
7ha2] &o)4d, Ake] <k A, Eisner and Seager(1965)71 Al A 3k
e AFE & F Utk

2 A Eoltk Eo FEule M
Ak Hio] M PP 4R

o\ gt ofN
B sl rfotr i
B e o e

B ZEY A0 A% BEE FRE 2719 A5 349
= Jtol SAL ol o]%7] A% W A W A AT
FE AT RFE P} Aok A0 m(Node) TS B

model)=t Al FH FETIek SEFH Y A& =
(Compatibility condition)S &3 A= & H
o]-gakitt. o]l Bdl WS Faf kA RS whE

=

(Mathmatica)= ©]-&3to] & 34 1 =4
717 ek o] & o 3 QAFEM) AZE 9
=27~ (Cosmosworks) & ©]-8-3te] 7} Wi HEES
ol mels A Hrh

L
m E, A

Fig. 2 Schematic diagram of the sensor
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Fig. 3 Comparison between FEM and theory result of the sensor
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Fig. 4 FEM result of the sensor

Transduce
Mycraphone
L_] T
0 iy
Function
%walw
Fig.5 Experimental setup
140
120 | _\—\
100 F \
& Lk — 81.2Hz [SPL]
——121.75kHz [SPL]
& k 40kHz [SPL]
ol
..

o

0 200 400 600 800 1000 1200 1400 1600 1800

Fig.6 Propagation curves
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