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Analysis for Anti—shock Characteristics of Underwater
Acoustic Transducers to the Explosive Shock
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ABSTRACT

Underwater acoustic transducers can be exposed to a underwater explosive shock caused by
various types of underwater weapon. So, a robust anti—shock design is required for transducers to
endure the underwater explosive shock. To check the anti—shock characteristics of a transducer,

" underwater explosive shock test is needed. The conditions of underwater explosive shock test are
set up referfing to various oversea explosive shock test specifications, and the explosive shock

' pressure values are calculated according to those conditions. Transiént analyses are carried out for
two kinds of.underwater acoustic transducer model to verify the anti—shock characteristics. The
applied model has robust anti—shock characteristics enough to endure the explosive shock up to
2300 psi. In the future, the transducer design should be certified through the fields test, and
modified if needed. '
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Table 1 Shock wave parameter values ™

Explosive Type
Description| Parameter .

HBX-1 TNT PETN

K, 22,347 22,505 24,589

P max
" A 1144 | 118 1.194
K, 0.056 0.058 0.052
)
Ay -0.247 | -0.185 | —0.257
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Fig. 3 Photo of underwater transducer
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Fig. 4 Side view of underwater transducer”
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Fig.5 Test FE model for underwater shock test
simulation

Fig. 6 Exact FE model for underwater shock test
simulation
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(a) Stress ;dist’ribution of transducer model
at 0.048 msec
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Fig. 6 Test FE model results of transient énalysis

for underwater shock
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Table 2 Maximum durable stress of transducer

parts
Oy
Tensile bolt 670 MPa
Head mass 375 MPa
Tail mass 490 MPa
Nut 490 MPa
Ceramic 517.2MPa (for compression)

Table 3 Maximum stress of transducer parts

(a) Stress distribution of transducer model
at 0.048 msec

(b) Stress distribution of transducer model
at 0.072 msec

(c) Stress distribution of transducer model
at 0.096 msec

Fig. 7 Exact FE model results of transient analysis
for underwater shock

o
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Test model Real model
Tensile bolt 113 MPa 95.8 MPa
Head mass 22.7 MPa 23.4 MPa
Tail mass 28.6 MPa 29.2 MPa
Nut 28.6 MPa 19.7 MPa
Ceramic 37.8 MPa 36.3 MPa
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