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A Modeling of Dynamic Cutting Force and Analysis of stability
in Chatter Vibration

Jeong-Suk Kim*, Myeong-Chang Kang**

ABSTRACT

The elimination of chatter vibration is necessary to improve the precision and the productivity
of the cutting operation. A new mathematical model of chatter vibration is presented in order
to predict the dynamic cutting force from the static cutting data. The dynamic cutting force
is analytically expressed by the static cutting coefficient and the dynamic cutting coefficient
which can be determined from the cutting mechanics. The stability analysis is carried out
by a two degree of freedom system. The chatter experiments are conducted by exciting the
cutting tool with an impact hammer during an orthogonal cutting. A good agreement is shown
between the stability limits predicted by theory and the critical width of cut determined by
experiments.

Key Words : Chatter Vibration (#E121%), Dynamic Resultant Cutting Force (53 HAR &),
Stability Limit (9V84) $+A4]), Static Cutting Coefficient (& 2AHA4), Dynamic Cutting
Coefficient (32 AAHA4), Critical Width of Cut (¥4 HAME)
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Table. 1 Cutting Conditions

Chip Type Continuous Type

Cutting Speed{m/min) | 50, 100, 150, 200, 250, 300

Feed Rate(mm/rev) 0.102, 0.127, 0.157

Width of Cut{mm) 1.8
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Feed Rates (mm/rev) | ¢o(deg) Cv(min/m)
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