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Abstract :

Road loads data are indispensable in the evaluation of BSR (Buzz, Squeak, and Rattle) of automotive

parts/modules. However, there are uncertainties on the best measurement locations for representative body motion and
for seat systems. In the present study, we measure road loads at four different locations of a body. A-pillars on the driver
and passenger sides and left and right frame fronts of the front passenger seat mountings are selected to study the
acceleration behavior at different locations. The measurements are conducted with passenger cars driving local roads at
50km/hr. The measured time-acceleration data are then transformed into PSD (power spectral density) data to compare
the characteristics of local accelerations. By defining the deviated acceleration components from rigid body motion, the
stiffness of vehicle body could be simply expressed in a quantitative basis. Measured data from two different vehicles
are presented to demonstrate their relative vehicle body stiffness.
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Fig. 1 Road load simulation process
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Acceleration system Passenger Seat
P-1 X,Y,Z A pillar_Right
p-2 X,Y,Z A pillar_Left
S-1 XY, Z Front_Outside
S-2 Z Front_Inside

Fig. 2 Accelerometers position

Fig. 3 Test road
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Table 1 Measurement analysis system and accelerometer

specification
LMS Test.lab (SCM)
Channel 16
Bandwidth per channel 51.2kHz

A/D Converter / Sampling rate 24bit / 102.4k
Size 340x78x295mm

PCB piezotronics

1-Axis 3-Axis
Sensitivity 100mV/g 10mV/g
Range 0.5-10kHz 1-6kHz
Size Tmm 14mm
Type ICP ICP
‘ Road — Accelero
Test meters

Vibration signal \L

Data LMS
Processing Test. Lab
Fig. 4 Road load test process

Table 2 Measured vibration level-total RMS

RMS (m/s’)*/Hz
Position Vehicle A Vehicle B
X Y z X Y Z

1 | P-1] 064 | 065 | 1.66 | 053 | 058 | 145
2 | P2| 067 | 073 | 1.68 | 052 | 0.65 | 133
3 |S-1| 044 | 064 | 130 | 040 | 054 | 1.11
4 |S2| - - 115 - - 0.81
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Fig. 5 Road frequency analysis
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Fig. 8 FFT of rigid motion Fig. 9 FFT of relative motion
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