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Fig.1 Brake disc structure and mesh division of finite element
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Table 1  Material property of thebrake disc structure

Outer diameter Inner diameter Thickness ,
Material E/Gpa Poisson’s ratio p/kg-m
/mm /mm /mm
235 steel 420 40 15 196 0.25 7800
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Fig.2 The 1*-order bending mode of brake disc
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Fig.3 The 2"-order bending mode of brake disc
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Fig.4 The 3"-order bending mode of brake disc
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Fig.5 The 4"-order bending mode of brake disc

0.078847
25051e-5 Min

0.000 0.200 (m) &V
|

0.100

0079027
307915 Min

0.000 0.200 {m) $y
)

0.100

K6 3R s s
Fig.6  The 5"-order bending mode of brake disc
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Fig.7 The 6"-order bending mode of brake disc
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Fig.8 The 1"-order bending and torsional mode of brake disc
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Table 2 Frequencies of disc’s bending modes

Order st 2nd 3rd 4th 5th 6th
Nodal diameter number 1 2 3 4 5 6
Frequency/Hz 232.9 521.1 1038.4 1769.6 2678.4 3749.4
Frequency in orthogonal direction/Hz 237.7 521.4 1038.5 1769.8 2678.6 3749.5
Difference/Hz 4.8 0.3 0.1 0.2 0.2 0.1
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Table 3 Frequencies of disc’s bending and torsional coupled modes
Order Ist 2nd 3rd 4th
Nodal circle number 1 2 4 6
Nodal diameter number 0 1 2 3
Frequency/Hz 717.2 1858.7 3098.3 4351.5
Frequency in orthogonal direction/Hz — 1866.5 3101.5 4352.0
Difference/Hz — 7.8 32 0.5
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Fig.9 The 2"-order bending and torsional mode of brake disc

0.000 0.200 (m) i
)
0.100

0.000 0.200 (rn) i
—
0.100

B0 il Sha =B s
Fig.10 The 3"-order bending and torsional mode of hrake disc
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Fig.11  The 4"-order bending and torsional mode of brake disc
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Fig. 12 Modal experimental equipment and distribution of test points
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Fig.13  Dynamical testing equipment and distribution of test points
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Fig. 14 Experimental equipment and distribution of test points
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Fig.15 Experimental results of the first six order bending modes
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Table 5 Frequencies of the coupled model

Order 1st 2nd 3rd 4th 5th 6th
Frequency/Hz 151.3 458.6 1037.5 1800.0 2725.1 3914.1
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EXPERIMENTAL RESEARCH ON THE MODES OF DISC BRAKE
SYSTEM *

Sui Xin"*  Ding Qian®’
(1.China Academy of Launch Vehicle Technology , Beijing 100076, China)
(2.Department of Mechanics, Tianjin University, Tianjin 300350, China)
(3.Tianjin Key Laboratory of Nonlinear Dynamics and Control , Tianjin 300350, China)

Abstract Numerical simulation and experimental exploration to study the dynamic characteristics of the disc brake
system, and the main content are shown in this paper. Partial results are verified by the experiment and finite element
analysis. Disc’s modes with different pitch circles and pitch diameters are proposed. The orthogonal bending modes and
torsional modes are proposed. Frequencies of the pad-on-disc coupled system are tested and responses are attained by

dynamic experiments.
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