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Study on Squeak Noises in Car AVN Materials under
High Load and Low Speed Conditions

Tae Ho Park*, HuiYing Jin*, Jin Woo Jang**, Jonghwan Suhr*-**

ABSTRACT: As the automotive industry transitions from internal combustion engine vehicles (ICEV) to battery
electric vehicles (BEVs), customers are becoming increasingly aware of and demanding solutions to squeak noises,
especially from audio, video, and navigation (AVN) components. These noises occur under relatively high load and
low speed conditions and cannot be reproduced on commercial friction test equipment. Therefore, a new friction
testing machine was developed and evaluated in this study. This machine is a pin-on-disk type tribometer that can set
up the squeak noises test conditions for AVN component materials and quantitatively measure acceleration, sound
pressure, and displacement due to friction. The developed equipment was evaluated through two types of tests: the
noise evaluation of well-known contact pairs, and the comparison test of the friction coefficient repeatability. The test
results confirm that the developed test machine can be utilized for the evaluation of the squeak noise. In addition, it
was also found that the characteristics of squeak noise in high load and low speed conditions can be defined as groan
noise. Moreover, displacement, friction force, acceleration was found to have a relationship with sound amplitude with
relation of more than R* = 0.75. Acceleration can be a key parameter to predict squeak noise, since it has a strong
correlation (R*= 0.94) in high load low speed conditions.
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Fig. 1. Schematic diagram of Sprag-Slip mechanism
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Fig. 2. Pin-on-Disk test section

Table 1. Operational range of testing machine

Specifications
5N-280N
0.08 MPa - 4 MPa
0.00005 deg/s - 0.2 deg/s

0.001 mm/min - 4 mm/min

Parameter
Load Cell

Stress™ Condition

Disc Rotational Speed

Speed” Condition

2 ok

* Area: 64 mm? , ** Disc Radius: 20 mm

Fric

ETorque
Fig. 4. Force diagram of friction in test equipment
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Table 2. Contact pairs for compatibility check

Pair Material Pairs Loudness
Pair #1 PC/ABS, SECC Loud
Pair #2 PC, Aluminum (Glossy) Noisy
Pair #3 PC/ABS Aluminum Quiet

Sound Pressure Level Result of NTM
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Fig. 6. Results of compatibility test

Table 3. Results of repeatability on commercial equipment

Relative Standard

Test Condition Results Deviation (RSD)
Condition #1 u=0.087 £ 0.015 17%
Condition #2 w=0.091 £ 0.016 17%
Condition #3 w=0.073 £0.015 20%
Condition #4 n=0.078 £ 0.019 24%
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Table 4. Results of repeatability on developed equipment

Relative Standard
Test Conditi Result
est Condition esults Deviation (RSD)
Condition 1, pair 1 uw=0.33£0.017 5.32%
Condition 2, pair 1 u=0.28 £0.033 11%
Condition 1, pair 2 w=0.4=0.02 6%
Condition 2, pair 2 u=0.3+0.011 2.84%
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Fig. 7. Repeatability tests of developed equipment
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Table 5. Test conditions

Parameter Test Range
Stress 0.8/ 2/ 4 MPa
Speed 0.5 mm/min
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Table 6. Test conditions
Frequency Sound Pressure Level Sound Pressure
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Friction Force Vs. Sound Pressure Level
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Fig. 9. Relationship between friction properties and sound
pressure level
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