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Response Measurement and
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ABSTRACT

Wiper is one of key components for automobiles, to
clean the rainfalls on windshield and provide good vision
for safe drive. To avoid wiper’s noise and vibration during
operation is of important. This work aims to use the rotary
wiping device to emulate the wiping process and
investigate the wiper blade’s vibration characteristics,
including blade friction coefficient, wiper frame’s vertical
acceleration, blade lip’s displacement and velocity, related
to wiping speeds. With the rotary wiping device, the wiper
in practical wiping conditions is tested for different
loadings, e.g. 6 N/m, 10 N/m, 20 N/m, 30 N/m, 35 N/m and
40 N/m, as well as different wiping speeds from 1.7 mm/s
to 997 mm/s. Each step of wiping speeds is operating for
10 seconds, while sensors are applied to take the
measurement. Laser Doppler vibrometer is to measure the
blade lip’s displacement and velocity, and the
accelerometer is to capture the wiper frame’s acceleration,
while the force sensor is to get the lateral wiping force so
as to obtain the blade’s friction coefficient. The measured
data is post-processed to discuss the stability of wiping
process. Results show the wiper in specific loadings and
wiping speeds will induce different levels of vibration that
can be calibrated to grade the dynamic characteristics of
wiper as well as to evaluate the stable and unstable regions
for wiping conditions. The developed testing and analysis
methodology can be adopted to study the effects of
different levels of rainfalls and blade attacked angles on
blade dynamic response and useful for wiper blade design.

Keywords: wiper blade, different loadings, vibration
response, measurement
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