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Reducing Friction Mechanism of Superalloy Axial Ultrasonic
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Abstract; In view of difficulties in drilling high-temperature alloys and large friction during
drilling, ultrasonic machining was used. Firstly, the reducing friction mechanism of ultrasonic
vibration was analyzed, the relationship between the average friction force and vibration
parameters was constructed, and then the correlation between the average friction force and
amplitude was obtained. An axial ultrasonic vibration drilling system was established, which was
used to drill the superalloy. The results showed that the effect of amplitude on the surface quality
of hole wall is consistent with anti-friction characteristics of ultrasonic vibration. Compared with
that of the ordinary drilling, the production of optimized amplitude ultrasonic vibration drilling
yields more regular chip morphology, smooth hole wall surface roughness, and better surface
quality.
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Fig. 3 Relationship between average friction force
and amplitude
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Fig. 4 Schematic diagram of axial ultrasonic vibration
drilling device
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Fig. 5 Relationship between surface roughness and
ultrasonic amplitude
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