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Dynamic Stability of Cutting System in Lathe Turning

Joon— Ki Chung - Hyung— Sik Lee and Dong— Ho Lee

Abstract

Chatter is a relative vibration between workpiece and tool in machining of metals, and is an

important limiting factor of production rate and surface quality, and also reduces the life of

machine-tool itself and its tool.

In this study, in order to suppress the machining chatter, the spring and the rubber damper

are adopted to the tool post of a lathe.

The results obtained in this experimental study are summarized as follows.

1. The spring and the damper employed in the tool post for the suppression of chatter increase

the maximum chatter-free depth of cut and optimum values found for spring constant and

compressive strain are 95kg/mm, 0.1954 respectively.

2. On the optimum condition resulting in this experimental study, the modified tool post in-

creased 6 times in the maximum chatter-free depth of cut as compared with the conventional

tool post.
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Table 1. Cutting conditions

Material | SM45C

Workpiece Diameter | 35 mm
Length 350 mm

Chucking Length 250 mm
Spindle Speed 715 rpm

0.19 mm/rev
0.3 - 1.8 mm

Feed Rate

Depth of Cut

Holder CSDPN 2525-12
Tool Tip SPGN 12040s, P10
Overhang | 30 mm

Table 2. Machinery and parts

Classification Specification

Lathe TAKISAWA Model TAL 510, Swing

over Bed: 510 mm, Max. Distance
between Centers: 1,000 mm

ONO SOKKI CF-500, Dual Beam

NO SORKKI CX-446

ONO SOXKKI VT-102, vS-0ll

Measuring Range: 0.01-1.01 mm
WATANABE WR 3101, 6 ch. Inkless Type
PCH Model GK 291B

FFT Analyzer
X-Y Recorder -
Gap Detector

Linear Corder

Impact Hammer
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