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Thermal Structural Coupling Analysis on
Machining Center Based on COMSOL

SUN Jun ,SHEN Zhuoqun ,ZHANG Peng,CUI Nan

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; The temperature variation and deformation rules of the boring system was obtained by
thermal structural coupling analysis on TX1600G machining center, and the results were verified by
compared with experimental data. SolidWorks software was used for 3D solid modeling,and it was
connected with COMSOL Multiphysics, a multiphysics coupling simulation software. The thermal
boundary conditions were determined. The maximum temperature is 21.9 C, which occurs at the
rear bearing of the main shaft inside the ram, when the system reaches the thermal equilibrium
state. The total displacement of the center point of the spindle front surface is 39.29 um,the dis-
placement in the X direction is 4 pum,Y 12 pm,and Z 37. 2 pm. The results of simulation were ba-
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sically consistent with the experimental results. COMSOL can conduct thermal structural coupling

research on the machining center to provide theoretical basis for the optimal design of the machi-

ning center.

Key words: COMSOL ; thermal structural coupling analysis;finite element; machining center
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