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Abstract: Creep groan noise occurs at low frequencies immediately after releasing brake pressure or when a car stops.
This noise can be used to predict problems in not only the brake system but also the vehicle system. Because of its
complexity, it is difficult to determine its characteristics. Therefore, most improvements are conducted by changing the
brake pad, and it still remains difficult to conduct a test using a vehicle. In this study, the characteristics of creep groan
noise and the effects from a vehicle system are investigated by using vehicles and an NVH chassis-dynamometer
through various tests. A new evaluation method for creep groan noise by using a vehicle is proposed, and the possibility
of reduction schemes from the viewpoint of the vehicle system is confirmed from the results mentioned above.
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Fig. 1 Mechanism of (a) start, just slip and (b) stop mode
of Creep Groan
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Table 1 Peak frequency of creep groan noise Table 2 Creep groan noise by braking pressure
Setl Set2 Set3 Set4 Set5 Braking | Principal |Peak Frequency | Overall SPL
183 Hz Pressure | Peak[Hz] SPL [dBA] [dBA]
184 Hz | 184 Hz 185 Hz 8.4 bar | 180-200 67.11 73.89
186Hz | 187Hz | 184Hz | 186 Hz | 187 Hz
187 Hz | 199 Hz 197 Hz 6.1 bar | 96,193 69.30 73.47
197 Hz
Set6 Set7 Set8 Set9 Set10
189 Hz 70 flat
186 Hz | 186 Hz | 194Hz | 190 Hz igiﬁz 60 = e 7
187Hz | 187Hz | 195Hz | 192 Hz 195 HE L
193 Hz O0F M N g A ) Y m
Setll | Setl2 | Setl3 | Setl4 | Setls < oM NN W VAl
=
123 EZ 194Hz | 191 Hz | 189 Hz | 193 Hz .
ls8 1, | 195Hz | 192Hz | 190Hz | 194Hz 20
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“ 1 197H
0
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Table 3 Creep groan noise by decline angle

Decline | Braking |Peak Frequency |Overall SPL

Angle Pressure SPL [dBA] [dBA]
0° 5.3 bar 56.62 66.98
7° 14.2 bar 66.00 75.61
10° 17.5 bar 65.27 75.17

Table 4 Creep groan noise by absolute humidity

Absolute | Braking |Peak Frequency |Overall SPL
Humidity | Pressure SPL [dBA] [dBA]
34g/m’ | 4.8bar 45.95 57.84
8.5g/m’ | 5.3 bar 51.23 60.96
10.1 g/m* | 5.5 bar 54.24 63.26
14.9 g/m’ | 6.8 bar 58.70 68.47

70 34 g/m’

60 —-= =385 g/m3 |

" 10.1 g/m

100 150 200 250 300
Frequency [Hz]

Fig. 6 Creep groan noise by absolute humidity
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Fig. 7 (a) Brake pad 1 and (b) Brake pad 2
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Fig. 8 Creep groan noise by brake pad
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whzbAfof FrHA Apes A AT Table 5 Creep groan noise by brake pad
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