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Abstract: In order to study the thermal error modeling method of the transmission system meta-
action in numerical control turntable. Firstly, the meta-action theory and the temperature field
model assumptions and boundary condition of finite element simulation are introduced. Then, the
mechanism of the friction temperature field simulation and the parameter calculation method of
the ANSYS simulation are analyzed the rotation meta-action is numerically simulated from the
two aspects of steady state and transient state, and the temperature rising curve of key meta-action
is given. The temperature distribution and temperature rising and thermal deformation are
obtained by coupling the temperature field and deformation field of meta-action transient state,
steady state and thermal-structure. The thermal error model of the transmission system is obtained
by the theoretical calculation and finite element analysis of thermal deformation.
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Fig. 1 FMA decomposition mapping of meta-action
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Table 2 Simulation parameters of the
temperature field
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Fig. 4 Gear meshing line and its calculation points
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Table 3 Numerical simulation data of the temperature
field of worm gears’ rotating unit output

Fe NS t,./)°C t,./°C t./°C
1 4 23.427 25.404 24. 669
2 8 25.085 27.324 26. 569
3 20 28. 440 30. 673 29.928
4 56 31.939 34.090 33.355
5 96 33. 180 35.300 34.568
6 136 33.576 35.686 34.954
7 176 33.702 35.810 35.078
8 216 33.743 35. 849 35. 117
9 256 33.755 35. 861 35.130
10 296 33.760 35. 865 35.134
11 336 33.761 35. 867 35.135
12 376 33.761 35. 867 35.135
13 400 33.761 35. 867 35.135
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Fig. 7 Temperature rising curves of output part
in worm gears' rotating meta-action unit
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