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Study on the Ultrasonic Milling Aviation Aluminum
Alloy with Micro Texture Cutter
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ABSTRACT: In order to improve the working performance of 7075 aviation aluminum alloy, the micro-texture ultrasonic tool
milling process is proposed by combining micro-texture tool and longitudinal-torsional composite ultrasonic milling. The cutting
experiments of 7075-T6 aluminum alloy was carried out by micro-texture tool milling and the micro-texture longitudinal-
torsional compound ultrasonic milling. The effect of the cutting parameters, such as spindle speed, feed per tooth and milling
depth, on the surface roughness, residual stress, microhardness and surface texture of the workpiece was analyzed. The results
showed that under the same cutting parameters, the surface roughness of workpiece obtained by microtexture ultrasonic milling
was reduced by 4.7%~13.2%, the microhardness is increased 1.13%~2.35%, and the surface maximum residual stress was

stabilized at —10.84 MPa. And the “fish scale reticulation” texture was formed on the surface of the machined workpiece. In
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addition, the workpiece roughness was negatively correlated with spindle speed, and positively correlated with milling depth and

feed per tooth. With the increase of spindle speed and feed per tooth, the surface micro-hardness and residual stress of workpiece

increased gradually. The effect of milling depth on micro-hardness and residual stress of workpiece was not significant. Finally,

compared with micro-texture tool milling, the micro texture longitudinal-torsional compound ultrasonic milling can effectively

improve the integrity of workpiece surface.

KEY WORDS: micro-texture cutting tool; longitudinal-torsional compound ultrasound milling; surface roughness; micro-

hardness; residual stress
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Fig.1 The transverse groove micro texture: a) groove size; b) 3D topography of grooves
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Fig.4 The characteristics of tool tip motion trajectory
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Fig.5 Surface texture morphology of work-piece
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