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Wire Brush Noise (Scratch Noise)
hDisc and pad surface roughness induced,    

no non-linear feedbackno non linear feedback    

hB db dhBroadband 
hLow frequency 

hInterior noiseInterior noise 
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Scope of Work
1. Preliminary study of noise phenomenon

• Understanding of the problem
• Parameter study, speed and brake pressure

2. Component measurement 
B k t ib ti t d• Brake system vibration study 

3. Surface roughness   
• Controlled surfaces• Controlled surfaces 

4. Transfer path       
• Correlation study y

5. … Source model 
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Preliminary Study  
Monitored effect of varying    
hBrake pressurehBrake pressure
hVehicle speed

Instrumented 
hBrake pad (Accelerometer)
hInterior and exterior (Microphones)Interior and exterior (Microphones) 
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Description of Test Rig 
Tests rig
hElectrical engine driven rollershElectrical engine driven rollers 
hExternal brake pump 
hSmall personal car 
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Limiting Factors of Test Rig
hNoise Masking 
hTire-roller noiseTire roller noise 
hRoller noise
hElectrical engineElectrical engine 
hRoller mechanics  

hBackground noiseBackground noise   
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Interior Noise  
-Increasing Brake PressureIncreasing Brake Pressure
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Interior and Exterior Noise  
-Increasing Brake Pressure

Interior Exterior 

Increasing Brake Pressure

15  

5.0 [bar]
3 3 [bar]

15  

5.0 [bar]
3 3 [b ]

10

S
P
L
 
d
B

3.3 [bar]
1.8 [bar]

10

S
P
L
 
d
B

3.3 [bar]
1.8 [bar]

5

r
m
a
l
i
z
e
d
 

5

r
m
a
l
i
z
e
d
 

200 400 600 800 1000

0

Freq enc [H ]
N
o

 
200 400 600 800 1000

0

Frequency [Hz]

N
o
r

 

Roller speed, 1.3 [km/h]

•Noise phenomenon present only interiorly

Frequency [Hz]Frequency [Hz]

8

Noise phenomenon present only interiorly



Interior Noise  
-Increasing Brake Pressure, Roller Speed

•Increased levels with

•Brake pressure

Increasing Brake Pressure, Roller Speed
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Interior Noise 
-Increasing Roller SpeedIncreasing Roller Speed

•Increased noise levels 
with increased speed 65
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Brake Pad Vibrations 
-Increasing brake pressureIncreasing brake pressure

•Increased vibration levels 
with increased brake 
pressure 75

80

s
2

 

pressure 

•Fundamental shape of 
spectra NOT intact 70

75

 
1
 

μm
/
s

•“Flatter” frequency 
response 

Peaks shifted p in

65

d
B
 
r
e
.

•Peaks shifted up in 
frequency with increasing 
brake pressure

60

L
e
v
e
l
 

5.0 [bar]

3.3 [bar]

1 8 [bar]

R ll d 1 3 [k /h]

100 200 300 400 500 600 700 800

55

Frequency [Hz] 
 

1.8 [bar]

 0.0[bar]

11
Roller speed, 1.3 [km/h]



Brake Pad Vibrations 
-Increasing Roller SpeedIncreasing Roller Speed

•Increased vibration levels 
with increased roller speed 
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Conclusion
h Noise event can be reproduced in measurement 

h Increased brake pressures and roller speed gives   
h Increased interior noise levelsIncreased interior noise levels  
h Increased pad vibration levels 
h Frequency response shape of pad vibrations change,   

but fundamental shape of interior noise intact   

h B tt d t di f t f th th Better understanding of transfer path system 
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Future Work
hComponent measurement  
hRoughness influencehRoughness influence 
hResponse correlation
hTransfer path 
h…Source model
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Interior Noise 
-Influence of Exterior NoiseInfluence of Exterior Noise
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