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Multi-Objective Optimization Design of Grinding Wheel Arbor Spindle
Using MOGA and Response Surface Methodology
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Abstract; In order to explore the synergistic interplay between the static and dynamic attributes of the grinding wheel
frame spindle, which is the core component within the CNC gear grinding apparatus, on the machining accuracy of the
machine tool, the research group used ANSYS Workbench software to analyze and evaluate the static and dynamic
characteristics of the grinding wheel frame spindle of the gear grinding machine. During the course of this investigation,
objectives were met in terms of minimizing the maximal deformation of the static spindle front end, elevating the second-
order natural frequency of the spindle system, and mitigating the maximum Z-axis vibration amplitude of the front end
face of the spindle caused by the excitation force, through the implementation of parameter sensitivity screening-based
response surface methodology and Multi Objective Genetic Algorithm ( MOGA) design. The experimental results show
that the static stiffness of spindle increases by 29. 09% , the second-order natural frequency and ecritical speed both
improve by 2.73% and the maximum Z-axis vibration amplitude at the front end face of spindle decreases by 22.34%
after optimization. These improvements have successfully enhanced the static and dynamic properties and processing
accuracy of the machine tool.
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Figure 1  Spindle structure of grinding wheel frame
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Figure 2 Actual of grinding wheel spindle
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Figure 3  Static deformation cloud chart of

grinding wheel spindle system
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Table 3 Optimize analysis results

P RS ARSI RS S —HrEH ZEJrmiRd ERRS
Py/mm % Py/mm 4% P;/mm A2 Py/mm KABIE Q) /pm MR Q,/Hz WE{EEKMA Q3/pm Jfidt R/kg
VIR 245.00 80.000 80.000 50. 000 1.2529 517.80 2.475 6 28.435
JE T 244.94 79.999 79.277 45.044 1.861 9 520. 64 1.9359 28. 161
FEI 244.96 79.998 79.505 45.043 1.8599 521.49 1.9297 28.194
FEM 244.96 79.993 79.870 45.073 1.848 8 522.22 1.922 4 28.248
A4 RACHT G 50 A ok 41 25 R AT I
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Table 5 Experimental results of maximum deformation
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