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Thermal Resistance Network for Solving Temperature Field in Spindle System

HUANG Dongyang, HONG Jun, ZHANG Jinhua, WU Dianliang, Li Chunjie
(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To reveal the temperature field in spindle system, the conduction and convection ther-
mal resistance model including spindle, bearings, sleeve, bearing cap was constructed. The heat
balance equations for hot nodes were analyzed and solved to gain the temperature field in spindle
system with Newton-Raphson method. The influences of the bearing preload, spindle rotational
speed and lubricant viscosity, on the key node temperature were also discussed. The results of
numerical simulation and experiments demonstrate that under some conditions, the spindle sys-
tem temperature distributes quite differently. The higher the bearing preload and the spindle
speed, the higher temperature gets in the bearing; the greater the initial bearing contact angle,
the lower the temperature. The influence of lubricant for the temperature distribution in bearings
at high speed is more evident. Setting the initial bearing clearance and adjusting bearing preload
facilitate controlling the spindle system temperature field. It can effectively avoid the failure of in-
side and outside rings caused by the high temperature, so the service performance of the rolling
bearing can be improved.

Keywords: thermal resistance network; spindle system temperature field; principal axis system
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Deformation Prediction of Thin-Walled Vane with

Complex Surface in Ball End Milling

HUANG Zehua, LI Jianyong, FAN Wengang, MA Limei
(School of Mechanical and Electronic Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: According to the cutter location characteristics of complex surface thin-walled vane in

ball end milling process, an empirical formula considering tool inclination angle of average cutting

force is established. The undetermined coefficients are calibrated by orthogonal test, and then the

validity of this empirical formula is verified with AdvantEdge software. Noting the coupling rela-

tionship between cutting force and elastic deformation, and taking cutting depth, cutting width

and tool inclination angle as the feedback variables, an iteration format for calculating elastic de-

formation is suggested, by which the elastic deformation at each cutter contact point of a complex

surface thin-walled vane is calculated combining Matalb and Ansys softwares. It is shown that the

predicted and experimental results well coincide, the maximum deviation gets to 27. 255 pm, the

minimum to 2. 001 pym and the average to 11. 164 pm.

Keywords: complex surface; thin-walled vane; cutting force; elastic deformation
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