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A Study on the Squeal Noise of Drum Brakes

Jang-Moo Lee*, Jong-Hyun Kim**, Sung-Woo Yoo***, Chang-Gi Ahn***

ABSTRACT

The squeal of drum brakes was investigated numerically and experimentally. Modal testings were per-
formed for shoes, drums, backing plates and their assemblies. In order to predict the squeal phenomena,
stability analysis was performed based on a simplified self-excited vibration model. Based on modal test-
ings, the dynamic properties of the brake elements and the parameters used in this analysis were deter-
mined. The geometries of shoes and drums were also considered. The result shows that the modification
methods of the shoe and the drum design are feasible for noise reduction.
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Fig. 1 Section view of the drum brake assembly
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Fig. 2 Shapes of the web (A and B type shoe)
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Table 1 The mode shapes and the natural frequencies of
drum brake assembly

Mode
Drom Shoo Natural frequency (kHz)
3-0 2nd bending 290, 3.18
4-0 3rd bending 5.03

rr9 goj g4 o] B2l (Lined shoe assembly)2] 2
A g Rt F 80| HY 5 1kHz 28 & =39
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Fig. 3 Mode shapes of the drum extracted from modal test

Table 2 Natural frequencies of the freely supported drum
extracted from modal test

Mode Natural Frequency(kHz)
2-0 1.07, 1.10

3-0 262, 270

4-0 479
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Fig. 4 Bending mode shapes of the B type lined shoe assembly
extracted from modal test

Table 3 Natural frequencies of the lined shoe assembly
extracted from modal test and reduction ratios of the
B type lined shoe assembly to the A type

Natural Reduction

Mode | TYPe | preqvency(kHz) | Ratio
1st | A type 2.40

" 12.1%

bending | B type 211 )
A 58

2nd A e 5.0%
bending | B type 556
At 771

3rd ype 5.4%
bending | B type 799
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Fig. 5 Analytical model of a drum brake
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Table 4 Variables used in the simulation
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Table 5 Geometry and material properties of the drum brake

radius of shoe(m) 0.0981
radius of drum(m) 0.1016
p of shoe(kg/m®) 7850
p of drum(kg/m®) 7250
v (degree) 137

a (degree) 180

B1 , vi(degree) 3
B2, Yodegree) 113
lining width(m) 0.0365
lining thickness(m) 0.0035
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Table 6 CFS's of the models using the A type and the B type shoe

Mode A type shoe | B type shoe
Shoe[;ér:i g?l'(l)dmg 047 049
Shoelej: ri::-' t;e_r(x)ding 056 057
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Fig. 6 Variation of CFS by the equivalent bending stiffness of
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Table 7 Tendencies of the drum brake parameter

Parameter Tendency
bending stiffness t
Drum -
cross-sectional area !
mean bending stiffness 1
Shoe | mean cross-sectional area i
mean web width 1
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