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A wiper is a safety device removing rain and debris from windshield and ensuring visibility of drivers. If

contact pressure distribution between rubber of the blade and the windshield is unbalanced, unwanted noise, vibration,

and abrasion of the blade can occur and sometimes fatal accidents could occur. To improve the safety of the wiper, there
have been many researches on the contact pressure analysis of the wiper, but the analysis results were not converged or
require much computational time due to material nonlinearity of the rubber and contact conditions between the blade

rubber and the windshield. In this research, a simple model with 1D beam and 2D shell elements was used for the
contact pressure analysis instead of the 3D blade model. The simplified model saved computational time of the analysis
and resolved convergence problems. The accuracy of the analysis results was verified by comparing them with

experimental results for different rail spring curvatures.

Key words : Wiper blade(2}o]3 &) ©] =), Push pressure(*7& %), Contact pressure( =), Simplified model

(<=3} 29, Beam and shell element(}.9} < 2 %)

Nomenclature
P : push force to press the frame, N
S} : angle between the glass and the frame, rad
H : height of the frame, mm

Li,L, :left-sided and right-sided length of the frame
from a loading point P, mm

Subscript

a~h  :reaction force supporting points
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Fig. 1 Exploded view of the wiper system®
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Fig. 2 Direction of push pressure
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Fig. 3 Reaction forces of 3D and 1D beam models
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Table 2 Results of reaction forces for six angles

Angle
(deg)
0 [0.945[1.161 |1.151 |1.151|1.147 | 1.158|1.163|0.941

Ra | Ry | Re Ry Re Ri | Rg | Ry

17 10.942|1.1631.152|1.152|1.151|1.151|1.164|0.942

34 10.945(1.161 [1.156 | 1.151 | 1.151 | 1.151 | 1.164|0.942

51 10.942|1.163 |1.157|1.152|1.151 | 1.152|1.163 | 0.942

68 |0.947|1.158 |1.152|1.151|1.151|1.151|1.163|0.942

88 10.947|1.160 | 1.151 | 1.151 | 1.151 | 1.151|1.164 |0.942
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Fig. 6 Simplified FE models without rubbers

Transactions of the Korean Society of Automotive Engineers, Vol. 23, No. 3, 2015 295



ol

§E=REE

Contactpressure (MPa)
o
H

002
]

OO waowno
2R28L]8

120
135
150
165
180
195
210
224
239

254

Forward

direction — Rras00

0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

Contact pressure (MPa)

0
Hu oo~y 9
HANTWL~®R

113
127
141
155
169
183
197
211
225
239
253

Reverse

direction —— R2500

=Ry - 2 - 2

22 - M2 - A - ORI
2500 —>,
3000 ——>
3500 —>
BIRAIRIAIZIAILTILAIBIAIBZA
SRRAN NI AMRAEIIIISTIRAARARA
Length (mm)
— R3000 — R3500
ERESRRREE3OHSS3EEEARTERE
Length (mm)
- R3000 - R3500

Fig. 7 Analysis results of contact pressure for forward and reverse directional rail springs

N R R EEEEER R
HEE(R,, Ry) & THE 6719] A Hmr) ke g0 o
2 e W, o) Q18] Y see)
| frelol Ea EalviA frelsh
17] woley, dlQszele] HEol
S EOEEREETE R
sl FEE ol 483
EEEET
o5 XA
SRS

¢
o

o

N
Ea

=
=
o

1e,  ofj
(o

[e)
=3
71

e S ro (M

LS
o
&
st

m
e}
tlo

o (S o S A L DV
1
)

—o
!

I
o
o]

—

ru

rlo
£l
I

4
my M

(

==

ol 30 o @ ot X HJo mi o

ot

5
oY,
o

41 6@

kI
1o
lo
02
0ok

)

}

=
ulss
&
es)
s
[>
IE

2o 5ozl weel A
olol A et o] 00 Lheh

)
ok
fo
W
>

15
L)

a2

@

v
&
©

R oo

N %

o7} AR =2 TFo} HUAZT

o

=

ke
i
)
(i
i)

Lo

1A
[
[kl
ot

ftlo

Sy

g % 0 g

BN 2
>

b e 2o HOC K
:?l:’

W

o
£
o)

oX

296 E=ERSASEE=EE H23RA AM3F, 2015

Frame

Rail spring (beam)

Windshield(shell) Rubber (shell)

Fig. 8 Simplified FE model with a rubber
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