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Pre-stressed Analysis and
Vibration Characteristic Study for
a Wiper

Bor-Tsuen Wang®, Kai-Yu Huang', Wen-Chih
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Ching-Feng Liu®
'Department of Mechanical Engineering
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Technology
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2Sandolly International Co. Ltd.

Abstract

The wiper in contact with the windshield is subject
to a slight normal force to remain the contact during
wiping process. The wiper in operating condition probably
incurring unwanted noise or vibration is of concern. This
work aims to examine the static deformation and stress
distribution of the wiper in contact with the windshield as
well as the wiper’s vibration characteristics. The wiper
structure is introduced, and the analytical approach in
studying the pre-stressed condition and modal analysis on
the wiper is laid out. For the preliminary study, the linear
and elastic material model is assumed to construct the
finite element model of the wiper, including the skeleton,
rubber strip and joints. The pre-stressed analysis of the
wiper rested on the windshield is conducted to obtain the
structural deformation and stress distribution as well as the
reaction force along the rubber strip on the contact surface.
The smaller variation of the reaction force and the rubber
strip stress is presumed to be better design for reducing the
possible unwanted noise or vibration. Theoretical modal
analysis (TMA\) is also performed on the skeleton and the
wiper, respectively. In particular, the wiper in free
boundary condition and rested on the windshield are also
studied to examine their vibration characteristics for wiper
design consideration. Results show the wiper’s
deformation and reaction force in the pre-stressed
condition can be reasonably predicted. Some vibration
modes that may incur the unwanted vibration can also be
identified. The work shows the pre-study for theoretical
static and modal analysis on the wiper. Experimental work
should be followed to validate the analytical results.
However, the predicted static response and vibration
modes can be useful for the feedback design of the wiper.
Keyword: wiper, pre-stressed , modal analysis





