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A Study on the Analysis of Squeal Noise for Brake Design
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ABSTRACT

The phenomenon of squeal in disc brakes has been, and still is, a problem for the automotive industry. Extensive
research has been done in an attempt to understand the mechanisms that cause it and in developing design
procedures to reduce it to make vehicles more comfortable. In this paper, the study on squeal noise of disc hrake is
performed using complex eigen-value analysis, The first part describes the chassis—dynamometer and the testing
procedure, and second part explains how the analysis is performed and shows some of the results from typical
squeal tests. Finally, to reduce squeal nose of disc brake is investigated by the effects of brake design parameter.
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Figure 1 Chassi~dynamometer
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Table 1 Specification of pad

Mode Pad
Size |Chamber| Slot Etc Shape
I 16° 9 mm | 2 slot | V-cut
II 20" 9 mm | 2 slot | V-cut
I 16" - 2 slot [ V-cut
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(b) Old disc(disc #2)
Figure 2 Brake disc
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Table 2 FE model of brake system
FE model

Surface

Table 3 Material property

Brake Part | E [Gpal {Poisson's ratio|Density [kg/m’]
Disc 110 0.29 7,200
Pad 0.3 0.20 1,450
Back Plate 206.8 0.29 7,820
Caliper 160 0.29 7,200
Caliper Housing] 160 0.29 7,200
Hub 175 0.29 7,600
Knuckle 168 0.29 7,820
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Table 4 Result of modal analysis

Disc [Hz] Knuckle {Hz]

Mode Exp. | Ana. | Error | Exp. | Ana. | Error

1 6,922 | 6,818 | 1.7 % | 6,965 | 6,646 | 4.6 %

2 8,763 | 8,458 |35 % | 7874 | 7,764 | 1.4 %

3 9,294 | 9,664 {4.0 % | 8,473 8,458 {0.2 %

4 10,037]10,106] 0.7 % | 8,508 | 8,680 | 2.0 %

5 12,769113,052{ 2.2 % {9,791 | 9,724 { 0.7 %
Mass [kg]| 8.70 | 9.00 |34 % | 100 | 9.1 [9.0 %

Caliper module [Hz] Pad [Hz]

Mode Exp. | Ana. | Error | Exp. | Ana. | Error

1 7,295 [ 7,251 1 0.6 % | 6,125 | 5,259 |14.1 %

2 7604 | 7,503 1.3 % | 7,535 | 7,098 | 5.8 %

3 8,680 | 8,679 | 1.2 % | 8,321 | 8647 |3.9 %

4 8,918 | 8,964 (0.5 % {12,648{12,330{ 2.5 %

5 10,516/10,517] 0.1 % |13,289{13,759| 3.5 %
Mass [kgl| 7.20 | 7.80 | 8.3 % | 0.58 | 0.60 |35 %
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Figure 4 FBD for contact point of disc-pad
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