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Fig.1 Structural parameters of belt before and after

tire forming
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Fig.2 Distance between two adjacent steel cords before
belt expansion
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Fig.3 Angle variation of belt steel cord under different
expansion rates

MPE3RT LU H: fEa,— % I, B 2 KR Y
BER A oRJZ B 226 4 PR T O 1E SRR A AE 4]
VR A SR A 225 2R JEE B R T I R A A e
A SRR, O L IE 52005 U A IE 3 )R Al ol
JZ2 B 2255 2R JE AR AR 5 AR vk R 28 B 8K T
IR TE A AR SZ IR W T ) SCR A 523 ), 4 3R
JEB 2255 2 AR LR K R 178 A 2 1 BRAR 1k

HRAESCHRI9T, S K A T-20%I5 , E=0. 911
7 SR A 5% 32 ) File = O A I8 1 1R 4 5% 3k UL 4 REAS:
B AR B 25 R KRR T 20% 0, SR HE=
0. 9F ™ SUI AR 5% 35 I A BB AR A5 B i ff 1) 285 5
SR, NEI3 TS LLE Y, FERE K 6. 4%, IRIE=
0. 9 XA BZTE N File = O BYAE TE (1 A3 5% v I i
THR 0 T2 AR 2215 2 A B 2 (E P 3R 57, i Ui S
HRIOTAY 4510 B AT Jmy BR A, ol )2 0 22 15 2 ff i A
A 32 DU ) TN v A B 5 A R AR T A R RN G 4G
FEE ARG o

X FAE IE B AR 5% 2 0], AR R — AR AT 1Y
PR DR, R (R 3R T S I SRR N 2 4
LA EBIHERN AL, 3 H Me=0Me=0. 015 1)
PSR )2 5N 22 4 A B AR A th .48 T E=0. 9
BF AR ) SCARSZ R T £k

25 LB, F6 iR o2 I ik 5 B0 9 22 7 4k
£ B AR AR B 2 4%, 5 I U R Ak 7 2 T % A
O ANALAEAE AR 22 735 2 AR 3 R0 b 28 194 52 T,
WA AE T SRR 52 ) [ B 55 245 1) % 11 %5 D) A
O, AR ME BRI b T A% oty o2 B 22 7 4 A
AR S5 S8, Bk, BB A B e IR
4R M RE R M )23 4 223 4 AR B A 1 15 )
M ZEFI S8 TERZ A1 )2 0 2275 2 ff B 8 Ak vk
WP ef, 8 D 1R 4 7% 0 LA ARG 1) mT 4 1, R RS A
B My SR AR I Ak 5 | RS 144 22 735 2k A AR A
HT 56 it o2 AR B A I 1 2 b BT R A AR R
M), 5 LBz Hb RO 8 iR DU 1Y) gy 2248 05, F mTA
GO A2 A A 5 R4 M ED IR () 52 )

2 B SRR B A R B HE M ED IR B S0

Ph235/75R17. S5 (JL0°Hs s )2) ki, R H
Abaqus{)j FL 3 G54} 58 i 25 K9 647 05 EL A3 AT, 2 R
JZ A 2275 2% R HIRebar BLICAR AL, Abaqust)i HL R 5E
Ptk T ZAiF Rebar JLIer o2 9 2247 26 ) BE AR 1L 1Y
TR B (4) F(7) | 30 IR A 22 T LR i
RN B A9 22 55 R AR B AT ) 20 2R A 2 14
A2 AL i Rebar ffl . 7E48 IR 785U F1 200, 76
MPa, AT R 1. 8 i, 47 R 2 I Ak x4 i B2 4t
ENJR AR (35 {5 45 R IR 25 1 g 45 SR
H Tkscan & S BN WE40 7R o

MEIATT L 2 oK 2 s o2 I ik (R



BRI A A B2 2 I X 5 i ENVIR A5 R BT 5 13

A 1Y AF

S I s ] e i B

() 5

B4 i R R A 2 BR i ED IR B9 2 )
Fig.4 Effect of common belt expansion on tire
ground footprint
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Fig.5 Belt steel cord
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Fig.7 Position of common steel cord and high elongation
steel cord in belt
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Fig.8 Comparision of tensile curves between common

steel cord and high elongation steel cord
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Fig.9 Tensile stress—strain curves of 0° belt steel cord under
different prestrain

EIOTT LI 1, Bifi 5 10007 A8 A 38 K, 0%y R 2
A 22 55 2 A N g — N AR 2 1 SF BB 4
W TR 9 v AN [) R A% T 119 22 75 2 Rt A A A )
%6 R D7 ECRS R EAT 1158, 0 G H i R An 1 10
JIiR o
MEITOT] LT H , AST] 0 32809 22 77 £ 19
PN P i b BV IR 22 AR K, I A T A e 3 R
22 1, B0 IR i 08 K B 328 W /)N , 22 1 BRI Wl 1Y
U A SRR T o 3K L O R
J2 AN 2255 2 TR AR 1 B/ N OEE E A i 1 BB AR M fig
%umﬁﬁ\i B AR AR K s, R G e AT 4
BE L BT v 25 05 o2 4N 22 75 e pE v
JA%E@ 3 5 S g R e (LB | & BRo°A
IR W 22 555 42 1) T 0L A8 A OB 48 i 42 by B 5 52
D285 SR 22 K, T A5 0. 01415 W) 75 4841
XTI [ TR T O T )23 4K 22 75 £k T 07 A% (R A7 AE
WEBH TR TAEM & B .



BRI A A B2 2 I X 5 i ENVIR A5 R BT 5 15

Jil
i
)

< s

| ol e e vy,
e

[
iy e
\'l rer R L

..-_..ﬁ___..h_a.,
Y e e e i
e

M

(a) g,=0

=

-.—..__
ot e T =
= i e £

i )

—_—
-

(c)£,=0.014

L TN Tt 1
iin i
L 0.007

i

(TTTT T
(LA

i i —
T s e o e 22 T
o e e
i

-

(b) £,=0.007

WL
IR0 JJORN CBLUIN LR R
i

il

||
i

(d) £,=0.023

E10 0°% 3R =W L2 7 2 TR 22 0ot L4 BR R b ED IR B 22 0

Fig. 10 Effect of prestrain of 0° belt steel cord on tire ground footprint
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Fig. 11 Measured tire ground footprint

5 HitERE

A TAE EBWE T 506 8 A Ak i 7 b
R 2 I K 5 | A P Y R AN 22 i 2 AR RE N T 2
P BB AR Ak A A B FONT 4 fif 42 b EJR 1952 0, 2598
mr.

(1) Bt 0% 300 7 o 22 I K AR 384 O, iy o 2
S IECATE S

(2) XFFIC0%HE A2 IR , 75 25 iy o2
M 5 |2 1) 9 22 5 2 Ay BRI ) BE A8 A0 A BEAR 134K
LA Y P FLAE IR, Al o2 I ik 23 5 1 o2 0
F1%) i 5% RE 7 980583 , ol iy R 0 A X A6 ) 4
ER K BERE K

(3) X F B AT 0°H7 A Z L5 M I 5 i L 75 5 1E0°

W HZ MK B 40 22 75 26 12 #PERE AR L, B 0°
IR AR 22 75 2 TN AR BB, 5 0777 B2 % i A7
B M B R A RN

Gy S OR Y el e A (b A1 | Sy NI (E N E ]
XoF s o2 i T o AR AR AR A A AR B TR A,
TR BT

(1) LEARZ (A5 )2 I Ik J0) v, ] 326 FH 3
I, AT AR AR A SRR ZE A S

(2) SZMAHE o2 B A 144K 2235 2 A sk R0
SIS R VR BVAES & VA SF (P Ly QAT = o5 LY AN
WAL PR 2 A e 2

(3) 7 J 2 2 ke 3 A 1) R 22 715 4 38 R T B
A A PR AT )R A, 52 Fe IR 25 A B T DA B B R R
B Ak T 25 A5 M R A ] 2

(4) % B B Ak ik B2 0T 1 9 22 737 R Bl ok U
— AR HE I AR 07y R AN £2 1 A T AR by
GRS F B2 S G /NG A v o N

A TAER RG2S kit . T2 Ry
FLA T RS S

SE ik
[1] FBIEL. P R 5 R ML A A8 h E R E AR R 2%
At , 1994,



16 %o T

20214F25 684

[2] #IKiE), 2T, FbEbi, 45, 235/45RIBHR MY HUZ AT AT BROC
DA AR B Tk, 2020, 67 (3) :209-213.

[3] AT, AL IR BT S BORIM. LRt A Tl AR
#t,2006.

[4] Jeong K M. Prediction of Burst Pressure of a Radial Truck Tire
Using Finite Element Analysis[J]. World Journal of Engineering and
Technology,2016,4(2) :228-237.

(5] TRIEHR, A, 5K, 2. Ao M X R AR T AR i TERE
SR AT IROCIHTIIL. MG Tolk, 2018, 38 (8) :472-474.

(6] WA, Hhitkebiz , 4 SCHR. A5 o A BE X 2 B 72 2R NIt LT S
A BRI ] ALt TR (SRR 2005 (6) :82-86.

ARLPEA BT, SPEAA, 2004 (1) :35-38.
[8] 7 Fz. MUl it Sl IMI. Jbnt: A Toll it , 1998.
[9] Koutny F. Geometry and Mechanics of Pneumatic Tires[M]. Zlin:
CZE,2007.

[10] Robecchi E, Amici L. Mechanics of the Pneumatic Tire,part I:
The Tire Under Inflation Alone[J].Tire Science & Technology,
1973,1(3) :290-345.

[11] Phillips ] W, Costello G A. Analysis of Wire Ropes with Internal-
Wire—Rope Cores[J]. Journal of Applied Mechanics, 1985,52 (3) :
510-516.

(7] K el e, B, A7 B 8. 415 R A JEE X T IR 4 K P RE S M ) = &4 W#s H #A:2020-07-02

Effect of Belt Expansion on Tire Ground Footprint

CUI Zhibo' ,HOU Dandan’ ,SU Zhaogian' , ZHANG Chunsheng’ , WANG Youshan' ,LIU Yiyan' , WU Jian' ,SU Benlong'
(1. Harbin Institute of Technology,Harbin 150001, China;2. Zhongce Rubber Group Co. ,Ltd, Hangzhou 310008, China)

Abstract:In this paper,the effect of belt expansion on tire ground footprint was studied. The steel cord
angle change rule of a variety of ordinary belt layer expansion was comparatively studied,and the effect of
common belt expansion on the simulation accuracy of tire ground footprint was analyzed. The characteristics
of 0° belt steel cord were discussed, the tire performance simulation method considering 0° belt pre—strain was

put forward,and the effect of the 0° belt pre—strain on tire ground footprint was analyzed. The results of this

study could provide guidance for tire structural design, process design and simulation analysis.

Key words: belt expansion;tire ground footprint;steel cord; angle change ; pre-strain
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