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FEM Temperature Analysis of Workpiece with Shape Change
(Shortening of CPU Time by Calculation involving Nodes Movement)

Kazuhiro YOKOYAMA and Ryoichi ICHIMIYA

This paper deals with a FEM analysis of temperature distribution on a workpiece whose shape
changes during machining. A calculation method involving the nodes movement accompanied by heat
source movement during machining is proposed. Accuracy of the solution is influenced by the
calculation parameters : number of moving surfaces, aspect ratio of finite element, moving distance
and time step of calculation. The method proposed reduces the total number of nodes, and hence the
CPU time is shortened in the calculation. The method is adopted for several cases of different heat

transfer coefficients and workpiece materials.
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Material
Dimension of Workpiece
Thermal Conductivity

Specific Heat
Density
Heat Transfer
Coefficient
Strength of Heat Source

Speed of Heat Source

Mild Steel (JIS:SS4l)
20x8x8 mm

A=5.108x10"3% kJ/(mm-s-K)
€=4.857x10"% KkJ/(g*K)
p=7.84x10"3 g/mm3
a=1.164x10"3 W/ (mm2-K)
(Flowing O0il Type Fluids)
Q=4.178x10"2  kW/mm?
U=0.4 mm/s

£ 2 RHEBICBIIHESRH

Dimension of Element

2=0.2, y=0.8,

Ze=0.8 mm

Aspect Ratio of Element

Time Step in Computation

Yelxe=2g/ze=4
At=0.5 sec
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