338 i}

T 2013 4F%6 33 %

BT REAENENHAEFFE&ER

LT

& B 5 M

X L EAE R4S
LR ZRBE Tl R AR B & bR S5 IBFGEIT IR BRI 26420952, W /R Tl k2 1% 1+ BB 2l . 21

T MR

15000153, BUERAE WA IRA W _BHRRBIR . B 200245)

178 2 ¢ B uh A B BT T 7 S B G G MR A S T R SR A B R B AR 22 1 DL, SR TYABAS K X
11. 00R20 449 3 o 74~ £k §6 iy /1 AL L5 S B 79 6 s 035 A S0 4 B2 1 049 0 2445 S HE AT 20 o 45 SRR WD SO R 2 A
26 o ity 98 AR 0 L1017 7 IO 78 B W 5K K i AR R OB R R A IR B AN B R T X G AR 1 W LT B A

B

KR AAWEE TR LA s B A 5 S A R 5 A RGO AT

FESES:U463.3417.3/.6;0241. 82

RO R R VR4S I 2 R A R R A A7 AT K
Toa) 3 16T 4% 326 1 2 3 L 9K Sh O FR a)  AE . T
G A IR R B 2 R N R TR R R R
B, BB T RZ AR S Z A0 R R )
gy 5% vh A ok wes Oy B sz 1) N AE . R AR
45 A0 2 i R R AL AL AE T E A e T
SRSl NN = I8 T N G A Tl A
B R A M S B AR 7 ek R R PR T A )
RIS IR AT A B A Al H ) 2R PR B Y 5
Wi A7 B9 0 b B X AR 5 T2 KR i 1 R R
A R R L

Bt 31 SR AIL g AR R EREL 20 A R B R R A
PR I 43 B 75 56 6 0F 9% 0 TR N A @ om Tz .
H. Kaga % 5% F 4k 1 A BR T 35 20 47 56 iR 45 44
IEEE X 2 DU B) 53 A7 T A Sl g HIL o AR AR
AT PR B A5 67 N7 AR R B BE R SE I . RLAL
Ridha"“ 3t 48 i F U it 5 6 ff (4 45 Tk R AT B
5¢. R. H. Kennedy " 438 T4 )2 850 2 5
MATXRE T FrE&ehz hngm. BNAL
AW E TR R IR TE AR e R b By iR
AT 2 Wy 24l HE 1 9% BE AN 38 L SO v B 2 S iR A

EE R A (1984—) . Wi VT S5 AL R IR B Tl K27
R PRI o 18 32 B8 AR S5 BB A S R R TR )
SO BT AR BROGH AR AT 5T & 5 1 T AR

NEIRE:B

XEHRE:1006-8171(2013)06-0338-04

A A J2 5 0GR A 2 e S T A L I A R
HEAT T 438 48 T A R A Ao A i . (H 13
5T 1K 6 B AR 75 A0 S A A B A8 Ak v I g 2
RE 1 5 M) A AT 00 AR 3X 7 T R TR .

AT AR TYABAS %4 %F 11. 00R20 4>
B 28T T 2R A0 IR TR A I TR AR T BRI AT
HEATA BRIC 1 22 43 M« b B T2 1 Al 1 G 44 715 A
A A B )k A5 F 5, 5 H A BT T AR A I
51 A1 B KT T PRI JiE A B R R B R T AR I
Jifa 5 1) T ) 5 )

1 ®HERBERTEE

AHF5E K H neo-Hookean 7 14 155 B 4 i& 14
JE £ 125 5 ) rebar B G AR $BLEE iR P9 B (4 iR
AR MR, AT AR SR
41 0.93 MPa,brfEfifii 3 730 kg,

T T A 3 DA Bl R TYSYS B A
MR SR AR — 2 ) fe e 2, PR e
e Hof 6 16 S A8 L L P32 3R R AR S e
Ao BRIGHT TYABAS #4317
ABRITTI BT . Bt e R A5 A AL A B 43 R 0°
O & 1, % i FRAECIR 250 1 5° OO %8 2, 5% 1y S B 1
B2 ATTEE . 2 AT A R T A% Xl 43 4 [+
UL 1) FUR R A A B A X



5563 B s R A R AL AR TR R R IA S 2k PR AE Y R 339
|
\
(D FFE1
1 BRERTMEXDER ‘B

2 #R5WE
2.1 BREIERML 1 MR
Jr%E 1M 2 IR IG AL 3 A8y YI N ) 43 A
Syl 2~4 FiR .
M 2~4 "I LLF Y B s A oA i B AR 4k
XF e B AL XY -1 55 Y1) R 7 53 AR 5 e B /0N
FE 106 LN 5 % X Z 7T 5 Y1 8 77 43 A 1) 5% i) i e

(O FH%E 2
3 BREIEMG XZ FTHEEYIN A9

23400

MiN:25.6700

(D FFE1 wecesnn

(DOFE1

21,3600

23400

25,6700
26950

(D% 2 (b))% 2
B2 RREHG XY FEHETE NS B4 FREHMLYZ FEEIEAISE



340

4

2013 4F%6 33 %

K38 A8V s X YZ -1 55 ) KL 3 43 Afi

10%.
2.2 BRIEFHZNF M

I A 5 A1 S AL R A A iR AR 5 6 R D L

78 R 0 3 Bl L S T 6 T .

$, S11

Multiple section points

(Avg: 75%)
+3.452e+02
+3.186e+02
+2.919e+02
+2.653e+02
+2.387e+02
+2.120e+02
+1.854e+02
+1.587e+02
+1.321e+02
+1.055e+02

+5.2176+01

+2.553e+01 \
\

S, S11

Multiple section points

(Avg: 75%)
+3.452e+02

+2.120e+02
+1.854e+02
+1.587e+02
+1.321e+02
+1.055e+02
+7.881e+01
+5.217e+01

+2.553e+01 \
\
N\

(D% 2
BS RawLr(SI)aTm

LE, LE11

Multiple section points

(Avg: 75%)
+4.077e-03
+3.762¢-03
+3.448e-03

+3.0156-04 \
L

(DOFFE1

LE, LE11

Multiple section points

(Avg: 75%)
+4.077e-03
+3.762¢-03
+3.448e-03
+3.133e-03
+2.818e-03
+2.504¢-03
+2.189¢-03
+1.6875e-03
+1.560e-03
+1.245e-03
+9.307e-04
+6.161e-04

+3.015¢-04 \
\

(D HE 2
6 RRfkHm LML (LELL) S

V.

B
w

MIEL S 16 BT LA L B A A S A A R AR
PR i A i 2 N T L NE AR 1 B2 i B, B 1
DA .
2.3 BRETFHRBIHS

AW s B 7. G R AR R A g
MEPITH 3PN S T R 1M 2 4
& XY F I 5 Y] h AE i K AR 43 5 R 0. 062 il
0.064, %% 27 Wi . AR HK 3.23%; XZ F
T 5 U)o A% fe K AH 439 R — 0. 020 F1 0. 025, 43541
k4 RS Wi, AR AR 25 %63 YZ - T BY Y N
AR e KA 43 51 h 0. 026 A1 0. 030, ¥4 36 5 W
11, A8 fk %k 15, 38%4 .

“3‘“}\“\‘\““\‘: o
TRt
AT,

R

E7 #BREENSTE

AT LA 6 AR 5 A S A A B AR AR
fl ¥ s TT XZ SV TH 5 YIRS Y 5 R K ik
25 % s X%t XY SF-TH I S M 5N /NF 500,

B 6 AE 12 M B A 9T 1D (28 5 DR D % B g
TH7 (64 5 W7 187 ) 1 B 1A 5 A 526 S 8 09 67 78 72 £k
WF 1R 280G 28 S Wm0 5k
2.337 87 F1 2.325 55 mm, 28k F K 0.53%,
i LRG435 R 3,770 31 A1 3. 761 76 mm, AFfL 2R
R 0. 236564 5 T 7 AL 4 B — 2. 294 29
F1—2.293 57 mm, 28 fk %K 0. 031 %, i f i B8
A3k —2. 143 78 Al —2. 143 00 mm, A5 {3 Ky
0.036%,

Y AT DL 6 R 7 A A AR AR AR xT
A3t s ARSI S /N AR 15 LN
2.4 HEREENE

Jr%E 1M 2 B AR i W2 an &l 8 Fros, LA
HARB BN y=1175. 7x —2 431. 9,y =
1175.7x—2 431. 8,372 R* 45 0.994 7,



% 6 3] S AR TR A A SR R R A AT TR 2R AR IR 0 M RE Y S 341

40

30 |

40/ kN
S

10 -

1 L L

0 10 20 30 40
TR/ mm
& E LA FE?2.
E 8 #HafEm NI E %
M8 AT LA o iR A5 A B2 A 28 Ak )
& 6 Y A 1 W BE LT B AT 52 R L X o X R 48 1R 1Y
T R th 7R JIRIRZ .

3 Hig

A TAEIET TYABAS #4240 48 & 77
L0 A R AT A B A A E A A H ) 2R PR BRI 5
M AT 5%, 75 3 LA R JL S 4518 .

() I 1A 555 A S A £y 3 728 A %o i B o X Z
SF-TH 5 Y)RE 7 43 A S e R KL YZ PR RIRZ
XY P/ .

(2) i A A BB Ay B2 72 A X 8 i A2 1 I B2
VL STEESNIVPIINTE DI S e AT

(3) i A A B Ay B2 A A X 2 0 3 a5 BT
XZ - RS 73 A B W e R YZ SFRIRZ . XY
- 5/

CO A A B A 38 728 A X S A g i 437 7%
(R e 7 126 LAY

SE WK

(1] PR B4 i 2Ok, 2T 7 &8I0 6 iR i iU
I it T 25 23 A7 B g e i LT 1. #8016 Tk 2009, 29 (10)
632-635.

(2] B BiF . 28T F 7 L5008 R 51t i 4K 22 45
e it 1 L) ], i Tl . 2010,30(6) :351-353,

[3] Kaga H, Okamoto K, Tozawa Y. Stress Analysis of a Tire
Under Vertical Load by a Finite Element Method[ J]. Tire
Science and Technology,1977,5(2) :102-118.

[4] Ridha R A. Computation of Stresses, Strains, and Deforma-
tions of Tires[ ]J]. Rubber Chemistry and Technology, 1980,
53(4) :849-902.

[5] Kennedy R H, Patel I P, Mcminn M S. Radial Truck Tire
Inflation Analysis: Theory and Experiment [ J ]. Rubber
Chemistry and Technology,1981,54(3):751-766.

5517 JE o E R R AR BT 28 S

Effect of Carcass Ply Turnup Angle on Mechanical Properties of
Truck and Bus Radial Tire

WU Jian"? ,WANG You-shan' ,ZHAO Jian-ming*
(1. Harbin Institute of Technology,Center for Rubber Composite Materials and Structures, Weihai 264209, China; 2. Harbin Institute of

Technology , Mechanics Post-doctoral Research Station, Harbin 150001, Chinaj; 3. Double Coin Holdings Ltd,Shanghai 200245, China)

Abstract: For the deviation problem of turnup angle in truck and bus radial (TBR) tire, the me-
chanical behavior of 11. 00R20 TBR tire was analyzed under ideal and actual turnup angles of carcass
ply by using TYABAS software. The results indicated that the deviation of turnup angle had signifi-
cant influence on the shear stress and strain in bead part,had less impact on the mechanical response of
the carcass reinforcing materials,and showed almost no influence on the tire radial stiffness.

Key words: truck and bus radial tire;carcass ply;turnup angle;finite element analysis
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