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ABSTRACT

A series of process to design an acoustic lens for underwater imaging is reviewed and the method

to evaluate characteristics of the lens is investigated. If the target specification of lens is given, the

design process consists of the material selection, evaluation of its properties, lens geometry design,

prediction of lens characteristics, manufacturing, and evaluation by measurement. In this study, an ac-

tual acoustical lens is made by cutting polymethylpentene block. The characteristics of lens are pre-

dicted by the hybrid method, combination of ray tracing and Rayleigh integral. For the direct com-

parison between the prediction and measurement results, a simulation method based on the equivalent

source method is suggested to reflect

the actual

radiation pattern of transducer used for

measurements. Finally, the measurement is conducted in a small water tank to observe the actual

characteristics of the manufactured lens.
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Table 1 Measured longitudinal wave speed (m/s) of
the polymethylpentene specimen by contact
method

Pt. 1 | Pt. 2| Pt3 [Pt 4| Pt 5| Ave. | Std.

Ist |2153.5(2104.8|2061.3 |2153.3(2175.6|2129.7| 46.2

2nd |2109.4|2083.4|2034.5|2143.5(2193.2|2112.8| 60.0

Ave. [2131.4/2094.1]|2047.9 |2148.4|2184.4|2121.3| 51.3

Diff. | 44.1 | 21.4 | 26.8 | 9.8 |-17.6 | 169 | 229
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Fig. 7 Immersion test setup to measure the longi-
tudinal wave speed of the polymethylpentene

Table 2 Measured longitudinal wave speed of the
polymethylpentene specimen by immersion

test

Point Mean SP&?ed of sound (m/s)
Peak position GCC

Pt. 1 2180 2182
Pt. 2 2165 2167
Pt. 3 2153 2155
Pt. 4 2196 2199
Pt. 5 2210 2212
Average 2181 2183
Std. 20.9 20.8

% S T A b Table 3 Measured attenuation coefficient of the poly-
@ : w/o TPX methylpentene specimen (dB/m)
é ° x-direction y-direction z-direction
;5”0020_ """ BN A S Average 0.796 0.779 0.731
Time (s) x 0% Std. 0.155 0.106 0.087
(a) Without specimen
3 ot S olgdtel 2040 AWy WMo ZAFL
-E . k wi TPX (16.6 mm Thickness) Wapge Btolaly] ekl 7 AWS 3uEko
- AT SO N N sehiA 727 548 SRtk 74 A
g 0 0.5 ‘% 1.5 2 25 3 35 4 4.5 5 75)‘% —ZI—H']'—/FA Q——?O]7] q%q] /é_lX‘“ /\]—%6‘]-—‘\__—‘—_ ‘ZFT
Time (5 YT e dER 534S £A% art ok A=
(b) With specimen gAsl BAAE F2 1 MHzUGo] wo] A4y
Fig. 8 Measured waveform with the system in Fig. 7 Ak o] AL FH& AFar] Y3 AJHe A7)
ARk a7] wiel o] ATAE SMHAH =
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Table 2% FZoA SHH AFolA Aol &&= = Fupge] Alge] WSt o] 1 MHz
S BolFa 9tk AdelM ®W HYigk AXE Tl @ilste] HE ok 0.024 dB/mellA
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