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Table 1 Factors and levels of rectangular test 1. workpiece 2.round coated carbide resettable insert
3.horn 4.converter 5.upper locating rin
A f 14 cutting PP 8 8
(um) ( gm/v)(m /min) lubricant 6. lower locating ring 7 tool clamp 8. fastening screw
9. tool post
2 3 14.20 alcohol Fig. 1 Sketch of ultrasonic vibration tooll
2 6 15 49. 70 kerosene

Table 2 Arrangement and results of rectangular test

A f Vv cutting Ra
(pum) (um/r)  (m/min) lubricant (pm)
1 2 3 14.20  alcohol 0. 45
2 2 15 49.70  kerosene 0. 81
3 2 35 117.15  engine oil 20 1. 08
4 6 3 49.70  engine oil 20* 0. 54
5 6 15 117.15  alcohol 0. 66
6 6 35 14.20  kerosene 0. 65
7 9 3 117.15  kerosene 0. 59
8 9 15 14.20  engine oil 20" 0. 4
9 9 35 49.70  alcohol 0.76
2 N A= 9/Jm, f = 3/Jm/r, Vv
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L" [3]:
L.= - %i(V+ M cosHdP= 24[ sin®- K(m- §N)]

® = arccos(- K)
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K (9) Q 3 3 K

2 K 2 2 ( 4)
Table 3 Corresponding values of K and Q

K 0. 16 0. 17 0.23 0. 35 0. 54

1. 51 1. 40 0. 90 0. 49 0. 18
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A Study on Outstanding Phenomenon in Ultrasonic Vibration Turning

ZHANG Lei, WANG LiJiang, ZHA O Ji
(Department of Mechanical Engineering, Jilin University of Technology, Changchun 130025)

Abstract

In ultrasonic vibration turning, present work finds such an outstanding phenomenon that
the surface roughness of the workpieces is lower than that of the cutters used to machine,
which is contrary to the traditional cutting theory. In this paper, the experiments and theoret—
ical analyses are made about the occurring conditions and regularities of this phenomenon,
which enriches the ultrasonic vibration cutting theory.
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