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1 THEJDARNEMHE
material | c(J/KgKk) | o (Kg/m3) | k(W/mK)
mild steel 461 7849 59. 00
P20 234 12700 33.50
g2 HIEFREAROLLE
dz" (mm) dx" (mm) | chip flow angle
(tan™'dz"/dx")
~0.03688 | -0. 22468 9. 32096
3  EEtDEIBEARYELES
Cross specific
cutting | width of | depth of | sectional cutting
force area of energy | error note
W) cut(mm) | cut(mm) uncut (N/mm®)
chip
(mm?)
experimeht 1475.0 3.5 0.27 0. 945 1560. 85 Lin, etc
value (7)
simulated 165.25 0.6 0. 2025 0. 1215 1360. 08 | 12.90%
value
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A Thermoelastic-Plastic Finite Element Model for
Oblique Cutting

Ship-Peng Lo Yeou-Yih Lin

ABSTRACT

This paper is based on large deformation-large strain theory, updated
Lagrangian formulation ( ULF) , incremental theory and heat transfer finite dif-
ference method. It simulates from the incipient while tool contacts workpiece till
formation of steady cutting force. During the chip formation, a tool face geometri-
cal limitation equation is derived to constrain the chip nodes which flow through
tool face. Then, a thermoelastic-plastic finite element model for oblique cutting is
established.

The simulated chip flow angle is compared with the geometrical condition of
Stabler’s criterion, and the simulated cutting force and specific cutting energy are
compared with the experimental values, the results are within an acceptable error.
It proves the reliability in the geometrical condition and the mechanics.

Keywords : FEM, FDM for heat transfer, 3-D tool face equation, oblique cutting
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