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Improvement of acoustic tube for ultrasonic phased array device
[J Study of the geometry of acoustic tubel]
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Fig. 1: Ultrasonic sensor

Table 1: Description of ultrasonic sensor

MA40S4RO MA40S4S

Model number

Diameter 9.9[mm]
@) ting tem-

perating tem 400 85(0]
perature range
Center frequency  40[kHz]
Directionality 80[deg]
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Fig. 3: 10 elements acoustic tube
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Table 2: Phased Array

symbol description
an array-amplitude tapter
n element number
d distance between sensors
Ao target direction

f operating frequency
v velocity of sound
A wavelength
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Fig. 4: Grating lobe
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Fig. 5: Single sensor acoustic tube test appa-
ratus

(a) Cylinder type (b) Loft type

Fig. 6: Cross section of single sensor acoustic
tube test apparatus
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Fig. 7: Measurement system
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Fig. 8: Amplitude of reciever(cylinder and loft
type)
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Fig. 9: Directionality (4mm distance between
exits)
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Fig. 10: Directionality (12mm distance be-

tween exits)
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Fig. 11: Different exit wall thicknesses

felt

Fig. 12: Tube lined with felt

obooooobooboobobOodoDFig. 14
gboboobooobooobobooooooboo
gbobobobooboooboboboboooboonon
g
goobooooooooobobooooooogn
0000000 Fig. 150000Fig. 15(a) 00
goboooobooboooboobobooboooboo
OO00OO0OO0OOOoOoOoOoOooOOoOO0OO Array Fac-
tor U0 00000000000 O0DO0O0O00O0
OO0OCOCOODoOoDoOoDoOOO Array Factor
ugbboobooboobboooooan

4. OO

O0000OPhased Array0 00000000
O0oo0o0oooooooooooooooo
O0oo0o0ooooooooooooooo
O0oo0o0ooooooooooooooo
O0oo0o0oooooooooDpooooo

— 5=



gobogbodgbooboboobooon
gbobooboobuodgboobagbaan
goooboobooboobbooboon
gbobobbooobooboobogbaan
goooobooboob woobooobo
gbobobboboboobobobobooboob
goo
gbobooooobooboobobooooog
gboboboooooooooooogog
gboboooooboobobobooooog
gbobobobobooob

ooon

1) D0000o0oU0o0oo0oD: 0000000
ooobooooobooooooboooOoon 24
000000000000 0001E36(2006)

2) 0000: 0000000000000000
00000 2000000000000000
0ooooo0 (2012)

3) J0UO0oO0oUooO0: DOooooooood
Phased Array 000 00000000O0O00O0O0O
0000000000 20140 3P2-W05(2014)

o
3,
= -10
(%2}
c
2 .5
o % Array Factor —— N
S -20 2[mm] thick —
n 4[mm] thick ——
-25 10[mm] thick —

-30

-80 60 -40 -20 0O 20 40 60 80
Angle[deg]

Fig. 13: Directionality (different exit wall

thicknesses)
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Fig. 14: Directionality (tube lined with felt)
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Fig. 15: Comparison of directionalities



