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Abstract: The paper presents an analysis of the windshield wipers mechanisms, with Multi-Body System method. This method can be easy apply to all the types of the mechanisms, indifferent by structure [1, 2], configuration or complexities – linkage windshield wiper mechanism, linkage and grooved roller windshield wiper mechanism or bar and gear windshield wiper mechanism.
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1. INTRODUCTION
The diversity and the complexity of the windshield wiper mechanisms are very large, from linkage windshield wiper mechanisms (with evident advantages – the simple construction, secure functionality to many work speeds, the high reliability), to windshield wiper mechanisms with linkage and grooved roller or the bare and gear windshield wipers.

The paper is a continuation of the precedent papers „The analysis of a linkage windshield wiper mechanism using the Multi-Body System method” and „The analysis of a windshield wiper mechanism with linkage and grooved roller, using the Multi-Body System method”.

The objective of the present paper is to analysis with Multi-Body System method, the bare and gear windshield wiper mechanism use by Mercedes Benz Elegance [4]. Beside with other analysis methods, modeling the windshield wipers mechanisms with Multi-Body Systems result a small number of the geometrical and kinematical restriction equations.
2. THE GEOMETRICAL DETERMINATION
The bare and gear windshield wiper mechanism will modeling MBS with minimal number of body [3] and result the six body (one fixed, the ground, and five mobile), like figure 1.
Each body has one specific reference system. For the fix body „0” (fig. 2) the reference system XOY is parallel with the passenger car reference axis and the body is definite by 
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The input body „1” is definite in the reference system 
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 and its the position angle 
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 (fig. 3). The figure 4 present the output body „2” who is definite in the reference system 
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 and its the position angle (who need calculate) 
[image: image12.wmf]2

j

.

The complex bodies  „3” „4” and „5” are definite in its reference systems 
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 and its the position angles (who need calculate) 
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Figure 1: The bare and gear windshield wiper mechanism
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Figure 2: The fix body „0”
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Figure 3: The input body „1”
Figure 4: The output body „2”
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Figure 5: The complex bodies „3”, „4” and „5”
The next table presented the geometrical restrictions between bodies.

Table 1: The geometrical restrictions
	body
	restriction type
	joint(s) name
	equation’s number

	0 – 1
	R
	A
	2

	0 – 4
	R
	F
	2

	0 – 4
	CC
	H
	1

	1 – 3
	R
	B
	2

	2 – 4
	T
	MM’
	2

	2 – 5
	RR
	LK
	1

	3 – 4
	RR
	CE
	1

	3 – 4
	RR
	DG
	1

	4 – 5
	R
	J
	2

	
	TOTAL
	14


In this way obtain 14 equations of the geometrical restrictions, where in the global system 
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 the point „P” coordinates are 
[image: image40.wmf]i

i

P

i

i

P

P

i

i

i

Y

X

X

X

j

j

sin

cos

)

(

)

(

0

-

+

=

 and 
[image: image41.wmf]i

i

P

i

i

P

P

i

i

i

Y

X

Y

Y

j

j

cos

sin

)

(

)

(

0

+

+

=

, plus the equation of the kinematic restriction (function on time), that is a determinate system of 15 equations with 15 unknowns.

The functions of the geometrical restrictions are:
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and the kinematic function:

F15: 
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3. RESULTS

The numerical values for geometrical parameters are:
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The diagrams of the unknown angles for a complete rotation of the input body with the kinematic function 
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 are presented in the next section.
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Figure 7: The angle φ1
Figure 8: The angle φ2
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Figure 9: The angle φ3
Figure 10: The angle φ4
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Figure 11: The angle φ5
Figure 12: The distance s2
The wiper lamella (the output body) executes a translation movement on the car windshield (vs. A point) and the graphic of this is presented in figure 12.

The velocity and the acceleration functions are obtained from successive derivation of the position equations system.

4. CONCLUSIONS

The MultiBody System method is easy to apply for all types of mechanisms, indifferent of the components stucturation, configurations or complexity. Among the multiple advantages that the usage of MBS software offers in analysis, simulation and optimization of mechanical systems there are: efficient and fast design, the possibility of modeling any type of mechanism (mechanical system), the flexibility of the model, the estimation of the dynamic behavior through the easy modification of a geometric and / or elastic characteristics of the mechanism, considering the fact that experimental testing presume the implementation of expensive physical prototypes, often superficial.
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