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Research on Experiments of Single Actuator Driven Ultrasonic
Elliptical Vibration Cutting Ultra thin Wall Parts
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Abstract: In many fields of higlr tech industry ultra thin wall parts are employed. In this paper, an asymmetrr
cal structural model of the ultrasonic elliptical vibration transducer only with the longitudinal driven is presen-
ted through analyzing the model of the longitudinal vibration transducer. A system of the ulirasonic elliptical
vibration cutting with the single longitudinal animation was developed. With the polycrystalline diamond
(PCD) tool, the precision ultrasonic elliptical vibration experiments were carried out on LY 12 and ultra thin
wall parts. The results show that single actuator driven ultrasonic elliptical vibration cutting can reduce cutting
forces and the deformation of the ultre thin wall parts effectively, and the surface roughness of the workpiece
is about R,= 0. 09 Um.
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Fig 5 Curves of the two directional am plitude measured
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Fig 8 Thrust components of cutting force measured
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Table 1 Conditions of elliptical vibration cutting 8 Hm,
SE235 9
200 r/ min «
40 Hm/r »
Yo= Ooa ap= 1537 Ky= 43),1{\(: 450, ’
PCD re= 1 2mm ) 0. 8 mm ,
« 15 Bm( 20 ) 10 Um
22 5kHz ( 15 )—> Sum( 15 )—»
Kistler 9256B2 3 3 Hm 7
7 8 0.3 mm s
7 8 Taylor Hobson 9
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