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ABSTRACT: The work aims to increase the braking performance of high-speed trains and prolong the service life of brake
discs. The thermal-mechanical coupling laws of the brake disc under multiple braking were studied and the idea of mi-
cro-element method was used to calculate the friction surface of the heat flow density. The multiple braking conditions were
considered to establish a finite element simulation model of the brake disc and the warping deformation of the brake disc under
different braking conditions was analyzed. The finite element model of brake disc shaping process was established to analyze
the relationship between brake disc warping deformation and shaping force. The warpage value of the brake disc after shaping
was lower than 0.2 mm, and the plastic strain was not higher than 0.001. The correlation curve between the corrective force and
the warpage is established to provide strong theoretical support for the shaping and repair of the brake disc.
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Tab.1 Material parameters for wheel-mounted brake discs
R/ C %‘TE]} SR AL JEMEER B/ Rk =B mﬂf%%?&/ b/
(grem™)  Ht/GPa J¥/MPa MPa (10°K™ (Wm™ K™ (kg K™
20 7751 211 0.28 1 086 1188 10.4 38 524
200 7751 202 0.28 972 1070 11.6 36 575
400 7751 187 0.29 885 1012 13.6 32 607
600 7751 168 0.30 407 525 14.2 29 752
700 7751 152 0.310 95 188 14.2 27 840
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Fig.2 Schematic diagram of bolt preload and fixing support
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Fig.6 Temperature versus time curve during cyclic braking
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