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Thermal-Structure Coupling Characteristics of Brake’ s Rotating
Joint Surface
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Abstract; In order to explore the frictional heat and the heat distribution between brake disc and
friction plate, the process of emergency braking was simulated using the finite element software.
The distribution and variation characteristics of temperature field and stress field were studied. The
results showed that the distribution of temperature field and stress field is uneven during the
braking process. Their gradients in radial and axial directions are greater, but in circumferential
direction is relatively smaller. The thermal and mechanical stress will lead to thermal deformation
of the brake disc, which can change contact state and pressure distribution. The change of contact
pressure will affect the friction heat input. The thermal deformation of the brake disc is not only
the coupling result of the temperature and stress fields, but also the coupling result of the vibration
and friction.
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Table 1 Geometric size of friction pair
R AR RE B i
JEEHE R —_— /N
mm mm mm (°) (kg-m™) H

s 76 126 20 360 7220 0.3
FEYE 78 124 10 60 1550 0.3
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Table 2 Physics parameters of brake

T ek Pk s p
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Wem K™ J-kg K™ K™ GPa
HzEh#  48.46 419 4,39 105
Y R 1.212 1465 11. 65 2.2
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Table 3 Parameters of vehicle
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L
kg mm mm mm mm
1798 2715 500 317 1285
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Table 4 Coefficient of contact surface
RE/T 20 100 200 300 400

A R 0.37 0.38 0.41 0.39 0.24
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Fig. 1 Simplified model of brake disc
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Fig. 2 Grid graphs of brake disc and friction plate
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Fig. 3 Temperature nephograms at different braking time

(a)—0.1s; (b)—0.5s; (¢)—1s; (d)—2s;
(e)—2.5s; (f)—2.96s.
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Fig. 4 Axial temperature nephograms of brake
disc at different braking time

(a)—0.1s; (b)—0.5s; (c)—2.96s.
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Fig. 5 Distribution of measuring points on brake disc
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Fig. 6 Temperature curves of brake disc radial points
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Fig. 7 Temperature curves of brake disc axial points
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Fig. 8 Circumferential temperature distribution
of brake disc
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Fig. 9 Temperature nephograms of friction
plate at different braking time
(a)—0.1s; (b)—0.5s; (¢)—I1.0s;
(d)—1.5s; (e)—2.0s; (f)—2.5s.
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Fig. 10 Equivalent stress nephograms of brake disc
at different braking time

(a)—0.1s; (b)—0.5s; (¢)—1.0s; (d)—1.5s;
(e)—2.5s; (f)—2.96s.
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Fig. 11 Equivalent stress curves of radial points
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Fig. 12 Equivalent stress curves of axial points
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Fig. 13 Distribution of brake disc’s equivalent stress
along circumferential direction
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