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Tool wear studies in fabrication of microchannels in

ultrasonic micromachining
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5. Conclusions

1.

The relatively ductile nature of SS tool and lower hardness
while comparison to WC tool, results in higher wear of SS
tool making it unsuitable for layer by layer ultrasonic
micromachining for precision application.

. Microchannel width increased with use of larger abrasive

particles. However the depth of the microchannel was
mainly dependent upon the step feed.

. The tool wear can be divided into three zones. The zone-1,

existing in the working gap involves mainly hammering
and cavitation action. Zone-2 prevails at the edges of the
tool. The main wear mode here is hammering and abrasion.
Zone-3 involves the lateral gap, where abrasion and rolling of
abrasive particles is main mode of wear.

In WC tool the zone-3 wear is responsible for deciding the
form accuracy. Whereas in SS tool, the zone-2 wear decides
the form accuracy. The built up edge developed spreads the
horizon of zone-2, resulting in dimensional inaccuracy.

The mechanism of strain hardening in SS tool is also
responsible for affecting the form accuracy of developed
microchannel. But in case of WC tool strain hardening is
negligible compared to SS tool.
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