136 1997 17

( , 510641)
1
(
) ( )
1.1
Clark
, , (11 vamigishi  Jink-

ins )

21 Qark

,1972 )



3 137
0.5
H. Shiobara [® <
a. 0.
(Voigt) , =
' 0.
&
’ ( ﬁ 0.
175R14 ), v=0,W =4kN .
, 1;
v=60km-h™ ! w=4kN
2 1 2 3
P=0.18MPa; W =4kN ;1 —v =0km- h"%;
5 ' 2—v=30km-h *;3—v =60km-h"?*
'3 ' Kabe Akasaka
' T.Akasaka 4
1.2
’ , 175SR14
0.2 ,
0. 18M Pa 4kN
S oo
2 i
Z003
~ 4
g2 ( )
& 4 ,
o1k
8 —p 4 2z 0 2z 4 6 s :
Y.cm
1 v=0,W=4kN 1o}
d‘i -~
2 0.8 4
P=0.18MPa;d =14mm R 0.6} Y,
204
0.5 & oAb o s,
< ﬁo'z 1
= 0.4} P .
% A 8§ —6 4 -2 0 2
: 0.3 m X.cm
& oz} :
3 4
0. 1F
8 o] é le é 8 A,0 — —
Y.em
_ Sl 2
2 v=60km-h !, w=4kN

P=0.

18MPa



138 1997 17

,986
2.1 E=4.98MPa, M =0.324
, 6 100 200N
7
(1)
(5] 81
H. Rothert - 2 oe=e
S ofT 53 X
1/4 X
5, 488 8 L o4
R 2
H , . A
0 10 20 30 40 50
X 75 i B LA BE B mm
1o H M EMIR
&
=
X
L
R
H
0 10 20 30 40 50
Z RO . mm
6
( P=0.01MPa)
— F=100N1— 2— 3—
— F=200N4— 5— 6—
5
1z z Z
50
40 p
30}
20}
10 22
0 10 x 10 20 30 x 10 20 30 40 X
@ (3] (&)
7 ( P=0.01MPa)

- _ (

) ;1—F =25N;2 —F = 150N ;3 —F = 250N



139

8 - H
2
250 /./n
3
200 v
7/
Z. 150} o/ s
w5 100 /./
i N4
50 /
/I i 1 1 1 1
0 2 4 6 8 10 12
F Y i mm
8 - ( P=0.01MPa)
1— 2 —FEM ( ):3— ( )
R.A.Ridha '8 16
(2)

Jozef DeEskinazi !

HCT ,
9
t 4 1
, 10
a 3] 11
12 ,
13 3
0. 221M Pa( )
10  25mm
14

15

0
j
i
u
w
B9 HCTRITAAIANFET
350
a5
300
g
g
g _ it ]
250
200 '

0 20 40 60 80 100 120
PE R . mm

B0 FrREREsA+ MRMEER

16



140 1997 17
,490 200
251
, 3
17 18
20 F
17 ,
15F
S 15} 3
pe g 10
¥ 10} E
.R
B 5
=
°T B
o 0 80 90
! 1 ] - o
0 00 200 300 100 WA« ()
EHRAN H15 BERREEAORARENDE
. N 8= -90°
B2 BEMEREGE THIBXFEMLE (,. ~ )
ERE 13
15
30F
& 10f
=
R S g0h
B s E 20
= 'R’ 3
™ N 2
0 ‘E 10
WA () =0,
s 4 0 ; _ L . *
Hi13 BREARBHEBREASH -90 ~-30 30 90
(6= -90") BRf6,()
=335 0:2—85 10.0mm:3—48=25.0mm
15 Bi1e BmLEHRBEEASm(a=0)
R HEFHE 13
S 10F
‘51 5 3 lvz
E Y AN %1
B & 0. () _.“;06 G 120 160 200
= K A ) B o mm
14 (a =0°) . ,
" 17 BB EREN AT

(81 185/ 70SR14

525

© 2

a

b .

o1 e s
el i T s a2
=00 10 R0 120 160

it i Sl Jy 18] B Y omm

18



3 . 141

18 , ,
2.2
(D
J. T.Oden ! 20 BETELEMREHRS(H=27.0)
‘A
, 'B.
C.
2 21 vy TELSRENRERRE
L.O. Faria [ (H=27.0)
9
20 21

22 ( H=24.5)

3

H. Rothert [V



17

1997

142

BME S Grmsr )

14

448

Z
o
o
N

F =

23b

23a

0. 01MPa

24b F = 250N

24a

(V4
25

250N

[12]

R. Gdl

ZHIEQEMENSH

E24a

™
KR
=
o,
&7
H o
@
® £
<r
N~
2'.
o
o™
e8]
N
©
AN

MK 7 5 RER mm

28

24b

s o
-

T SRR

-8t

edN ¢ [ R g R

0.55

29

0.55
30

!
N M 12
~
€ wmrm J
mm -
w& \\\ lw.
-
\\
/
|
A
\ E
\
N
~ |
N
~
~
N LY
o ©w - «aN <

edIN ;0T [ Y F Ll [

X Z (R, mm

23b



143

60 L

40%
—— 7

3

|
20p P \ 1
7%
7 %70
0 20 10 x
FMX X.mm
i F=150N F=200N F=250N
25
—( ) ; :COULOMB 1.0,COULOMB
0. 8; = = —_

KR » MPa

28

27
:10mm; :20mm; :0.2MPa

29

80 000 '



17

1997

144

=]

..~
;{
7~O?u %
PN

aniet:yira iy

30

3 550N

(75mm-s 1)

32

=

AVAVAY,
>‘H0ub0.0¢4b4><>
AVAVAVAV)VAVAVAVA
0&«0&“1001»“&5» N
LA
oroﬂﬂmﬂm,d%m
VAVAVAVAVAN
A Onnﬂbﬂlﬂb
X

—X)

7\ AVAYA
0. Qﬁ).(. FAVA

plivions)

Ay

M. G Pottinger!*!

33

(75mm-s™ 1)

:0.2MPa

4 900N,

37

36

37

36

Indpol A-40 Monothune

P195/ 70R14

32

33

E. H. Sakai[*!

35

34

DSK

38,



145

(75mm-s 1)
:4 900N ,

36

(75mm-s 1)
ASF ,NR,SM

:0.2MPa

3 550N

(75mm-s 1)
:4 900N , :0.2MPa

N DSK

0.8
L ASF
B NR
0.5

1 1 1 ] I PR B |
100 200 300 500 1000
logo

,Sakai

39

40



146 1997 17

39 (NR

40



3 . 147

7 DeEskinazi Z and Young T Y et al. Displacements and
sresses resulting from contact of a sted bdted radid tire
with a flat surface. Tire Science and Techonlogy ,1978 ;6
(1) :48 70
) 8 ) : (3D-FEA)
, 1996;16(1) :12
16
9 OdenJ TandLin TL et al. A finite dement anayss of
the generd rolling contact problem for a viscodastic rubber
cylinder. Tire Science and Technology , 1988; 16(1) :18
43
10 FarialL O and BassJ M et al. A three-dimensond

1 dark S K. The rolling tire under load. SAE Pgper No.
650493

2 Yamagishi KandJenkinsJ T. The circunferentid contact
problem for the belted tire.J. Appl. Mech. ,1980;47(9) :
513 518

3 Shiobara H and Akasaka T et al. One-dimendond contact
pressure distribution of radid tire in motion. Tire Science
and Techrology , 1995;23(2) :116 135

4 Akasaka T. Two-dimensond contact pressure distribution
of a radid tire. Tire Science and Technology , 1990; 18
(2) :80 103

5 Rothert H et al . On the finite dement lution of the
three-dimensond tire contact problem. Nuclear Engineer-
ing and Desgn ,1984;78:363 375

6 Radha R and Satyamurthy K et al. Finite dement mode-
ing of a Homogeneous pneumatic tire subjected to footprint
loadings. Tire Science and Technology ,1985;13(2) :91
110

rolling contact mode for a reinforced rubber tire. Tire
Science and Technology , 1989;17(3) :217 233
11 Rother H et al. Onthe contact problem of tires , includ
ing friction . Tire Sdence and Technology , 1985; 13
(2) :111 123
12 @&l Rand Tkacik P et al. On the incorporation of fric-
tiond effectsin the tire/ ground contact aera. Tire Science
and Technology , 1993; 21(1) :2 22
13  Pottinger M G. The three-dimentiond oontact patch
gressfied of lid and pneumatic tires. Tire Science and
Technology , 1992;20(1) :3 32
14 Sska E H. Measurement and visudization of contact
pressure distribution of rubber disks and tires. Tire Sci-
ence and Technology ,1995; 23(4) :238 255
( )

Analysis of Tire Contact Problems

Dai Yuankan and Yu Qi
(South China Universty of Science and Technology 510641)

Abstract The progress of the anadyssof tire contact problems are brigfly described. Some
methods used in the analyssof tire contact problems are introduced i ncluding the elastic- mechani-
ca theory and the experimental measurement with the emphasson the tridimendonal FEM. Both
the static contact problems and rolling contact problems are involved in the analyssin this paper.
Some tire contact problems, such as the deformation, the sze of contact area, the contact pres
sure distribution, the stress distribution, the relationship between load and deformation, and the
inner contour of tire are discussed.

Keywords tire contact problem, static contact , rolling contact , tridimendonal FE modd
friction coeficient



