FET0EH 11
Vol. 70 No. 11

Bom Tk
CHINA RUBBER INDUSTRY

20234F11H
Nov.2023

911

A - o ER

RN EERE NERNES Fa o

7]%:11&‘1,2’% %1,2’§ﬁﬂ%3{§_1,2’i$ %1,2’@ &1,2”@“&4%1,2*
(1 demtfb TR2E HLE TR, Jbat 10002952 MBS 6l T AR R TR, s 100029)

FEE 56 iR B 20 B Tk A L (Fa PR A L) 199 55 5 i ilE AT AT BR OG0T . 25 SRR W1 . IE % 00 AR LI 9%
G5 FFATNT. 682X 10°UK, W B — K24 hWARIEHL T AR, B R A BR AL R 20 min, BIKELL TR AS min, AEBLE
92 bR AR 29. 248 555 Gt Ak e A L, PRREEL 9% 55 77 i RORAE <, W) B ] it o2 0 0 iR ) B AR B2, it
B Ab T

KRR RN 5 IR =X AR Ak AL 5 9 57 i 5 A7 BR IC 4

HE %S :TQ330.4"1 XEHE:1000-890X (2023) 11-0911-06 &=

XERARERD: A

b A MR AL e AR e — 4, EER W
B S G B BT R A AR R L BRAT AR G B AL T
02 A B Ak B 4 5 4 T AL v i A6 S He A
B LA X i B — 1 e ) R [ B R
K B 2% R o B Ak i 2 R AIMEE L[] K B AL
o0 B R B0, (F R v S AN A R TG 1k
T AR 2 BH 7 R M 75 1) 15 1 B %R G 1Y Ak
TR HR, MRS VU K A
PEAEAE N AR BRI 2 BULAS BRI T
AR XX fi A it 0 R A A R T, AT S S e
4 AR A0 AT AN 0 B3 A ol T R ZE R B
o 2 AL A 5 206 £ 328 1) 1 R, T A A 28 11 S R
PRI 22, IO A 30 B B, B e T FE K WA, 2%
T/ RAAL T2 BAR AT LA I 45 46 48 i 1 i 1
S, B v e B 00 B Ak T o, (HR 2R VR IS e
() 3zt R H AT R A 78 ¥ 3 /K DURLAE B Ak M 4 RS
G TRLASE , 3 b R B A 3R 22 K

X R IR, 2 08 SRR & T I G
11 4 Jm RSB R AR AL AR, R AR 2Ly R

DOI:10.12136/j.issn. 1000-890X.2023. 11. 0911

OSIDF A FHRIRG
(B S1EEZR)

AR A S 3, AR e 5 538 A% U S AR R C 45 T
HAARTE WAL, 56 78 8RR AR it i vh S L 5
WA o e < PR AT UA RO R i
TR ARSI ES | S A 22 A S K DR 45 ), 482 55
e AT B AN HE IR A B ARG JEE , s Al Bl o, {ELR
B i 4 e AR L 1) K 20 LG DA B MAC A 45 ] 450N
i SN I, TR0 B e T
G Jm B EL SR AT T Ok, X AR R 4 Jm R
S5 ZHEAT T O, B T — R R R B AR
Jemi AL AR (LR AR AR |, HC 3 28 AT A
ST 53535 26 9 350 BU AN AR 5 BL ST i Wi, Wi s
F14 PSS L 1 el 1) (SR8 38 K, A2 1) RO ROR A /D, ik
i #: P NRLI ST VL ZitRed kY e

it A B8 3 B A 75 A 29 D9 3000, N AR L
SR I3 i B I, (R AR IR B A e P AR A
— TP 5T R A S BRI BT, A
Wy, BRIV 0 7R A2 08 AT G2 /N T LR 3
AEL X JHG it o o 393 48 2 7 A R AL, BB AT
AR FRF SE i, 2 R ) RO SO W T R, T 7 AR

EETE RS T AR AH TRTH (2019JZ22Y010450) ; e @k AR 45 235 H (JD2215)

EERN 0 TR (1965—) 5 Wl 2 W, db st b T W, 2 & 2 7 RHn T 5 50 1 ) s £ R I BIF 9% T4
*AFHE RN (jiaozw@126. com)

SRR A TR B Wiy, 45 Se i B i =X B R B Ak B 9% 55 754 A (9], A28 Tk, 2023, 70 (11) :911-916.

Citation: YANG Weimin, CHEN Hao, JIN Xiaozhe, et al. Fatigue life analysis of tire stepped direct-pressure vulcanization inner mold[J].

China Rubber Industry,2023,70(11) :911-916.



912 %o Tk 2023455704
7 55 IR . PR R4 BT s
- A %mg'«g ﬁﬁhﬂ
A T AE K FinCode DesignLife¥ 55 7 iy 7 Mt
BOPE AR T AR R T R B 6 A A L 1 L aﬁagﬂ.;m%ﬁ?{ﬂf |
Y 4 N =52 = == i) ﬁ [ﬁ]
LR HEAT 07 SUATIT LA 3 0 K 1 0 B T
fe 6 8 it , I HGE % 55 5 mr AT #0434 o W G | | BRI | | BPRSN
Hip R R 73 i
I
1 EERES KR AL
NEERETS LR P

BB 1 22 I A B OO B0 12 g 19 A 2 7
A Bl N B 2B, BE A L T ORI 3 T, ZREUA
BER LB A 57 WA, DN L 48 TR Bt fE S L 1Y
W S5 A TR Y . TER RIS AR
PR .32 30 0 L A i s g, e — R e e ik
T 6 52 3] 18 2 Ao i K 5 AR L 7R A2 K 11 3
A5 7 Lk G 1 B, % AR 2 AR ORI N
T 5 PASEHAE AN [ 5 BT B4 07 5 0 2 v 1 JR N7 2 e
PAPRIE 08 B , SE8 0 A S FL | b T P BE 4
T AFHR 52 3 il = R AR . RS IR IR R AR AL
S, A 6 2 A PN AR L R S A 8 57 60 45 1 o 3 Ao
R 55 (T P oo SRR 55 ) R s il 0 5 458 , 7% JE 3
B i it T 252 B A AR BT A, AR IR 22
FR9 55 2% BT XA o R 55

2 HNEENBRTSH
2.1 ESHEMDWFHERTEERE

UL S A I 5 AR o A T s B R
4 SUINE 139 R0 R I g AR Y SR 1R N
BEE A2 ARG B TAERE , A TAEFZERHA
SR I3 A RS % 55 F i . BT 44 L)
P AL 9% 55 i A AR i E T s .
B AR Sy 1 S X RS LR AT A BR IT A B
FEA5 5 22 B RS, 220 o 1S IR R A
F14) A0 855 AR TR 7 3 3, 308 3k B4 e s R A 8 T 10
B (S-N) 2k, Fa5 6 9% 57 Bt i, vl
DA AL 98 55 F54

ik B T2 E, AL SR 1 R FH 45
W5 A T DR AIE T B HLAL B E ds AT By AR 4
T 0T B R T B s H Al B R 34 2R HI40Cr
W K BT AT M RS 805 A Hypermesh 8 14,
B LR E Y, MBS R R 1R
2.2 M&XI4

KA BR TG A AT IR AT 4546 05 LA, A% 4] 43

Bl MERENEFEFWITERRE
Fig.1 Calculation process of fatigue life of

inner mold
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Tab.1 Material parameters of components of inner mold
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Fig.2 Grid division of overall structure of inner mold
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Fig.3 Statistics interface of grid division of inner mold
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Fig.4 Shear stresses of inner mold
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Fig.5 S-N curves of three types of materials in inner mold before and after correction
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Fig.6 Load spectrum of wide drum tile structure
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Fig.7 Nephograms of fatigue damage and

fatigue life of inner mold
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Fatigue Life Analysis of Tire Stepped Direct-pressure

Vulcanization Inner Mold

.o 1,2 ,2 . 2 . 1,2 1,2 . .1,2
YANG Weimin'?, CHEN Hao'*,JIN Xiaozhe'*,TAN Jing ">, YAN Hua'’,JIAO Zhiwei
(1. Beijing University of Chemical Technology, Beijing 100029, China; 2. National Engineering Laboratory of Tire Design and Manufacturing

Technology, Beijing 100029, China)

Abstract: The fatigue life of tire stepped direct-pressure vulcanization inner mold (referred to as inner

mold) was analyzed by finite element method.The results showed that, the fatigue life of the inner mold was

7.682 % 10° times under normal working conditions,if the inner mold would work continuously 24 h a day,

with a vulcanization time of 20 min each time and a 5 min interval between the two vulcanization processes,

the actual working time of inner mold would be 29.2 a.Compared with traditional vulcanization capsules, the

fatigue life of inner mold was significantly extended, and the vulcanization accuracy of finished tire could be

improved, thereby improving the vulcanization quality.

Key words : tire ; stepped direct—pressure vulcanization inner mold; fatigue life; finite element analysis



