











by Best!'” and Zhang et al.'"*! show that a bubble will
change its shape from spherical to toroidal after the first
collapse, and the temperature in the toroidal bubble is
still high. Because the affected zone is raised after the
first impaction caused by the micro-jet, its surface is
closer to the toroidal bubble or even contacts it, then the
surface is tempered with higher temperature at the place
where the ring forms than in other regions between the
ring and the pit.

Ultrasonic vibration cavitation erosion experiment
was performed on a polished 45# carbon steel surface
for 5 min. The characteristics of the pits at the incipient
stage of the cavitation erosion were investigated. And
some of the conclusions are drawn as follows:

(1) The surface profile of the damaged surface shows
that a raised affected zone is formed around each char-
acteristic needle-like pit. The narrow and deep profile of
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the pit and the plastic deformation of the affected zone
indicate that the mechanical impaction is the main rea-
son for the cavitation erosion at the incipient stage.

(i1) The iridescent color, the surface hardness reduc-
tion and the precipitated carbides on the surface all in-
dicate that the affected zone has experienced a temper-
ing process with a temperature higher than 300°C. The
lack of oxygen in the affected zone also proves that it is
not a chemical action under lower temperature. The ag-
gregation of the carbon at the pit is thought to be caused
by the high temperature generated at the moment of the
bubble collapse, while the carbon ring is considered to
be caused by the heating effect of the toroidal bubble on
the affected zone at the final stage of the bubble col-
lapse.
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