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Abstract

In the process of machine tool machining, vibration phenomenon is inevitable, especially the vibra-
tion of the machining area will directly affect the machining accuracy and equipment stability. In
order to improve the machining performance of machine tools, it is of great engineering significance
to carry out research on the mechanical properties of the whole machine and key components. In
this study, the plasma machine wheel bottom is taken as the research object, and its mechanical
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properties are evaluated systematically by the finite element method. The results of the static anal-
ysis show that the overall structural rigidity of the part meets the design requirements; through the
modal analysis to obtain the parts of each order of the intrinsic frequency, and combined with the
harmonic response analysis found that when the external excitation frequency reaches 200Hz, the
left end of the part disc region will appear obvious resonance effect. On this basis, the structural
parameters are further optimized and designed to reduce the overall volume of the part and save
the manufacturing cost.
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Table 1. Structural steel related parameters
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Figure 1. Plasma machine tool modeling
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Figure 2. Grid division results
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Figure 3. Total displacement
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Figure 4. Displacement in X-axis direction
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Figure 5. Displacement in the Y-axis direction
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Figure 6. Minimum displacement in the Z-axis direction
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Figure 7. Maximum displacement in Z-axis direction
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Figure 8. Equivalence result
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Table 2. Intrinsic frequency of each order of modal analysis
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Figure 9. First-order modal properties
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Figure 10. Second-order modal properties
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Figure 11. Third-order modal properties
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Figure 12. Fourth-Order modal properties
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Figure 13. Fifth-order modal properties
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Figure 14. Sixth-order modal properties
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Figure 15. X-axis acceleration response curve
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Figure 16. Y-axis acceleration response curve
B 16. Y %875 [5) H0 128 B Al 7 i 2

3.82E+1
1.34E+1

S~

oN

=i

o

i

=)
1

1.64E+0
5.76E-1
2.02E-1
7.08E-2
2.48E-2
8.69E-3

Amplitude(m/s?)

T T T T T T T T T
200 400 600 800 1000 1200 1400 1600 1800 2000
Frequence (Hz)

Figure 17. Z-axis acceleration response curve
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Figure 18. X-axis displacement response curve
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Figure 19. Y-axis displacement response curve
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Figure 20. Z-Axis displacement response curve
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