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FINITE-AMPLITUDE REFLECTION WAVE OF CIRCULAR
PISTON SOUND SOURCES

Qiax Zu-weN  SHI XIU-XIANG ZHA0 CHUN-SHENG
Lt FENG-LINé  WANG XI140-XIA

(Institute of Acoustics, Academia Sinica)

ABSTRACT

In this paper, an experimental and theoretical investigation on finite-amplitude
reflection sound wave of circular piston sources is presented. The reflected field of
harmonic waves from the boundary surface have been calculated. Thinking of them as
the waves which radiate from the image of the piston source and treating them as the
waves that seem to be generated by a new source on the vibrating boundary surface, by
means of weak-shock theory, the reflection of the finite-amplitude waves can be predi-
cated.

By making use of the boundary wall of a pool, some experiments on second har-
monic reflection have been done. It is shown that the average attenuation of the har-
monie pressure with distance is consistent with the theory. However, along the longi-
tudinal distance and in the cross sections perpendicular to it there are obvious inter-
ference of the harmonic waves, and longitudinal interference lengths have an order of
magnitude greater than the traverse ones. According to the theoretical evaluation, it
seems to be that the reflection results from the pool wall that has a thickness, a small
angle between its two boundary surfaces and a fixed beam width of the primary wave.
The theoretical evaluation and the experiments are in agreement with each other.



