21

B gy AAE &% ERAFA
)J-:g_ a]-/n]. olﬁ]l:—] od:r!-
An Investigation of Mutual Radiation Impedance
in a Plane Array Acoustic Transducer
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Abstract

In this paper integral equations are derivec and simulated numerically for the mutual radiation impedance of an
acoustic transducer in a plane array. 1t is assumed that the pistons are mounted in the rigid infinite baffle, The
mutual radiation impedance is separated into resistance and reactance and plotted ds a function of ka and kd, Mutual
radiation resistance is decreased and perturbed according to increase of ka. Mutual radiation reactance is decreased
along to increase of ka. Mutual impedance is decreased when kd is increased, However, when ka is 6, 13, and 19 the
interaction effect is decayed, When the refative piston position of the {wo pistons is 45 degree, the amount of inter-

action becomes minimized.
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Fig. 1. Arrangement of pistons and dimensions (A, B,
C, D, and E}

Fig. 2. Acoustic interaction coordinate of the two
pistons in the A and E position

Fig. 3. Acoustic interaction coordinate of the two
pistons in the B and D position
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Fig. 4. Acoustic interaction coordinate of the two
pistons in the C position
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Fig. 5 The normalized mutual radiation resistance as a
function of ka for d =a, 2a, 4a, and 8a
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Fig. 6. The normatized mutual radiation resistance as a
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Fig. 7. The normalized mutual radiation reactance as a
function of ka for d =a, 2a, 4a, and 8a
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Fig. 9. The normalized mutual radiation impedance as a
function of ka for d =a, 2a, 4a, and 8a
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Fig. 11. The normalized mutual radiation impedance as
a function of ka with orientation angle of 0, 15,
30, and 45 degree (d = 2a case)
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