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Abstract: The wiper system of a vehicle is important because it wipes the windshield, thereby enabling drivers to see through
the windshield even under conditions of rain and snow. The blade is the key component of the wiper system because it wipes
the windshield. When wiper-arm spring causes the blade to be pressed on the windshield optimum performance of wiping can
be achieved when appropriate contact pressure is maintained. In this study, a dynamic analysis of the wiper system is carried
out. A three-dimensional finite-element model of the wiper system is generated using SAMCEF, a commercial structural dynamic
analysis program. The distribution of the contact pressure of the blade in its dynamic state is calculated. The simulation result
is compared to the experiment result. Using the results of this study, the contact pressure of the blade can be estimated.
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Table 1 Material property of parts

Young's : -
Density Poison's
Part modulus (Kg/m') .
m
(GPa) g ratio (V)
Arm 205 7800 0.3
Hook 205 7800 0.3
Body spring 205 7800 0.3

Table 2 Information of spring element

Components Value
Stiffness (N/mm) 49
Free length (mm) 120

Current length (mm) 140

!ﬁ <«—— Ground
2l hinge

Hinge

Hook

Fig. 1 Structure of the flat type wiper system
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Fig. 3 Components of blade part

Fig. 4 Constraints between hook and body spring
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Table 3 Material property of blade rubber

Components Value
Mooney-Rivlin a;p= 0.5888
Coefficient (MPa) ay; = 0.03056

250 T
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—Test2
200~ | —Test3
—~Mooney-Riviin

Tensile strength(kgf/lcm2)

R | I I | | |
500 50 100 150 200 250 300 350 400 450
Elongation (%)

Fig. 5 Test result of rubber material
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Table 4 FE information of parts
Arm Bqd Y Rail Blade
spring
8= o 2016 4264 31488
QAL 1;;%1;1 826 | 2240 | 24880
LAEH Hexahedron
N
%’“
Fig. 6 Contact measure point of blade
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(a) 30 degree rotation
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(b) 45 degree rotation
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(c) 60 degree rotation
Fig. 8 Motion of wiper system

Fig. 9 Device for contact pressure measurement
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(b) 45 degree rotation

(b) 45 degree rotation
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Fig. 11 Comparison of results in closing

Fig. 10 Comparison of results in opening

sho) ¥

& O
qge

SR

oF
=)

o] FA5 o] 3]
S 30°, 45°, 60°= 3| S A7 AA e A

H
H

Ngdol A Azsh vl w9

=EE!

=
=

ol
ot

X

3.3 AlE8old Zxutet

ERBEE

% 75

Ein

o} sholw7t 2 Aol

3

3

=

23 gk

st 29
H4e

beieh,

S

Al

o] Fig. 10, 11

d|

=
=

To



842 Hed - e -

o YEbSIEE Fig. 10, 118 B™ 9fo]H o] 4
I} 3}3E Alo] 30°, 45°, 60°% 3] AA]Y] E ]

Iﬂ 00{'

of WA F59k ghol vEhd Sl

3 FEol=e] AF #& VIEoR Hol W
o Zeojmel WA FEd whe UE
Ant. AAAHom Sl & & ke F
o] FEeel Al vERd QLA T Afel o] Fat
2 5 L‘rEM—E el Mz A& = 5
Stk shAIRE ARglat siAgle] dAsA W=
A Agae 4A due =del=Y FEYE
SAR ghola, siM2 e AEClM H A=A
7l e dddd. o= o= AE T
of frewah HFske] WAshs rhEoly ag-e]
54 el o8 ge #E Biva FHHEn
FF ATE FE 54 Avet AlEeeld Ay
7h B2 fIklell oigk A eEk Aol A sy

4.2 2
ol AFOIME solvle] HEg vpehyE 2
dol=e] T8¢ REE d3¥ it ¥
wale st adn o AnE 29 A
s vlashe] AlEHold Astel A4S Hud
S gl
(1) B4 el stols) Azwe] FELL o
S35/ A A9l 2 Riel Be 253} T
% 21 45 o4 w

(2) SAMCEFZ o©]&

ol

sto] o]y Eeolx=,

d, v AZEHS FAAR 2Eysidvh a7
a o] B #3 ans AYdste] §9 &

Solst Alzwel s 44
gstel a4 Astsl wwetel 1 4

s
=
)
_0|L
3t
X 2 8

S
ol HZE RS B 5 A9

@ 4 Ao NS g AAAE B
A gee] shols) Azgle] FEUS AT 5 9
= ag gy % AF el ARe Fa stols

(1) Lee, B. S. and Shin. J. Y., 2006, "Contact
Pressure Analysis of a Windshield Wipe Rblade,"
Trans. of KSAE, Vol. 14, No. 3, pp. 51~57.

(2) Yoon, Y. S. and Kim, C., 2006, "The Curve
Equation of a Flat Wiper Spring Rail Inducing
Uniformly Distributed Loads," Spring conference
proc. by KSAE, Vol. 2, pp. 1303~1307.

(3) Choi, J. H., Choi, D. H., Suh, M. W. and Suh J.
W, 1995, "Optimum Design of Wiper Mech-
anisms Consisting of Two RSSR Mechanisms,"
Journal of KSME, Vol. 19, No. 3 pp. 1573~1580.

(4) Kim, D. H,, Park, S. H., Kim, Y. H. and Kim J.
H., 2000,
Windshield Wiper Blade using Piezoeletric Sensor,"

"Contact Pressure Measurement of

Spring Conference proc. by KSAE, No. 2, pp.
463~467.

(5 Rho, S. B., Lim, M. A.,, Park, J. K. and Son J.
I, 1998, "The Characteristics of Wiper Blade
Rubber with Surface Treatments," Elastomer, Vol.
33, No. 1, pp. 27~36.

(6) SAMCEF Field Online Help Version 6.3, 2008,
Samtech Corporation.

(7) Kim, K. W. and Kim, N. W., 2006, "Pre- diction
of Strain Energy Function for Butyl Rubbers,"
Journal of KSME(A), Vol. 30, No. 10, pp.
1227~1234.

(8) Treloar, L. R. G. 1975, The Physics of Rubber
Elasticity, 3rd Ed., Clarendon, Oxford.

(9) James E. Mark, Burak Erman and Frederick R.
Eirch, 2001, Rubber Science and Technology, MRC
Miraecom, pp. 13~14.



