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Dynamic Analysis of a Flexible Windshield Wiper Mechanism

Wan-Suk Yoo

Dynamics (5}22 £33}, Windshield Wiper (3-57))

Abstract

Dynamic analysis of a windshield wiper mechanism is carried out with both rigid body and
flexible models. All of the components except the crank arm are modeled as flexible in the
flexible analysis. The SPAR finite element code is used to carry out lumped mass vibration
and static correction mode analysis. Using output from the finite element code, input data for
the flexible dynamic analysis code is generated. The DADS dynamic analysis code is used to do
dynamic analysis with constant motor speed and motor input torque. Chattering phenomena was

), Flexible(g}4), Chatter (2]&]), Multibody

shown in the flexible model, but not in the rigid body model.
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Fig. 1 Windshield wiper mechanism Fig. 2 Finite element model of drive link
Table 1 Mass and moments of inertia
Moments of inertialg-cm?]
Member Mass[g]
- 1, L. L, L. | L.
Crank arm | 61.3 282.6 314.7 33.6 0.0 0.0 | 0.0
Drive link | 241.5 49471.0 50344.0 907. 23 —18.54 —6090.0 ‘ —396.13
Right wiper |  567.0 | 215730.0 | 218240.0 3610.6 155.5 | —1737.8 } —4060. 0
Connecting link ] 294.1 118460. 0 118470.0 5.097 0. 335 —21.53 —40. 96
Left wiper . 489.5 198920. 0 202210. 0 4173.8 —486. 6 10285.0 —4006.0
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Fig. 3 Finiteelement model of connecting link
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Fig. 5 Finite element model of left wiper
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Fig. 7 Velocity at the tip of right arm(constant
motor speed 60rpm)
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Fig. 8 Reaction force at the spherical joint bet-
ween crank arm and connecting link(Co-
nstant motor speed 60rpm)
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Fig. 9 Motor torque-speed curve
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Fig. 10 Angular velocity of crank arm
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tween crank arm and connecting link
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