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ABSTRACT

An automotive windshield wiper system is modeled mainly for vibration analysis purpose. The

Noise(4+%), Dynamic Modeling(Rd3),
Simulation( Z.A})
model 1s composed of solid links, i1deal

joints,

imperfect joints to simulate unavoidable

manufacturing defects and bushings having stiffness, contact between a wiper blade and a wind
screen glass, friction, a spring and an actuator. Main stream of wiper dynamics analysis has been
obtaining a closed form of system of equations using Newton's or Lagrange's formula and doing a

numerical simulation study to understand and predict the behavior of it. However, the modeling

process 1s complex since a wiper system is of multibody and a contact problem occurs. When
imperfection, such as dead zone of a joint and stiffness of a rubber bushing, should be included,
the added complexity makes the modeling difficult. Since the imperfection is understood as main

cause of problematic vibration, the dynamics model of a wiper system aiming vibration analysis
should include such unavoidable manufacturing defects in the model. An open form of dynamic
model of a automotive windshield wiper system with imperfect joints using a commercial software

1S obtained and a simulation analyssis is conducted for vibration reduction study.
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Fig.1 A typical automotive windshield wiper linkage
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Table 1 Links and Jomts of a w1per blade

Link Mating link | Joint (DOF)
Arm Revolute (1)

Yoke Link 1 Revolute (1)
Link 2 Revolute (1)

Link 1 Interlink 1 Revolute (1)
Interlink 2 Revolute (1)

Link © Interlink 3 Revolute (1)
Interlink 4 Revolute (1)

Interlink 1 Blade Revolute (1)
Interlink 2 Blade Pin-slot (2)
Interlink 3 Blade Pin-slot (2)
Interlink 4 Blade Pin-slot (2)

Lower arm +

Fig.5 Assembled wiper arm
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Table 2 Lmks and ]omts form a Wlper arm

——————

Link Matmg link Joint (DOR)
Pivot shaft Rigid (0)
[Lower arm
Upper arm Revolute (1)
Upper arm Retention bar Rigid (0)
Retention bar Wiper assembly Revolute (1)
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Table 3 Links and joints of wiper linkage assembly

Link Maing link Joint (DOF)
Crank Rigid (0)
Motor
Bracket Rigit (0)

Spherical (3)
Spherical (3)

Connecting rod 1

Crank
Connecting rod 2

Connecting rod 1 Rocker 1 Spherical (3)

Connecting rod 2 Rocker 2 Spherical (3)

Rocker 1 Pivot 1 Revolute (1)

Rocker 2 Pivot 2 Revolute (1)
Bracket Pivot 1 Rigid (0)
Pivot 2 Rigid (0)

Pivot 1 Frame Bushing (6)

Pivot 2 Frame Bushing (6)
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Fig. 7 Assembled wiper linkage and motor
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Fig. 8 Stiffness of rubber bushing in lateral direction
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Fig. 9 Stiffness of ruber bushing in axial direction
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Fig. 10 Rotational stiffness of bushing
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