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Finite Element Modeling of Rubber Curing Process

ZHANG Jian' . TANG Wen-zian' \WANG Guo-lin® . ZHANG Xin'
(1. Jiangsu University of Science and Technology,Zhenjiang 212003,China;2. Jiangsu University.Zhenjiang 212013.China)

Abstract: A systematic method for finite element analysis of rubber curing process was presented.
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The thermal conductivity and specific heat capacity varying with temperature and state-of-cure were

considered, and the accuracy of five kinetics models such as Nth-order, Piloyan, Kamal-Ryan, Kamal-

Sourour and Rafei model were evaluated to give the optimum kinetics model according to the curing

curves. The induction period was described by dimensionless parameters combined with Arrhenius

function. Taking rubber piston for washer as an example, ABAQUS software and user subroutine

UMATHT were used to calculate the curing model and analyze the induction time, temperature and

state-of-cure of the piston during the curing process. The results showed that the finite element meth-

od was suitable to provide cost-effective and practical prediction for rubber curing process.

Key words: rubber;cure kinetics;thermal property;induction time;finite element analysis

2012 F5EERBRER SR R
2014 £ EERGRKSILE T
hESES:TQ330 XEARE D

2012 4E [ bR g I 22 18 (IRC2012) F 2012 4§
5H 2124 HEEHEEBEM & 2647 .0k A A 45 1
1) 400 RABBATI LR KLFHEZSIN T 2.+
B 22 03R 28 AL db st e Tl B 58 B 1B
6 N dbmifb TR 12 N F SR R=8 A
FE A A db mt ik TR s B th 2 Be 2 A

R 2353y 3 A8 48 E PR e 2318 L [ Fr
e 231 4 21 2% B 43 (IRCO) 231U R B 2

EIRg K SEE 1 ANFESGM 2 s
Yy o B0 50 Ry DR A BF R AR T H At AR

mi AR K A R BIE 5T B L S T
AR AR AR T Bl BN A B 4R
JE e A 2R L M AR I B BT . S B IR B8 3
208 fa . Hop = 28 30 98 R L SR BRI S 110 FE.
MEEZR L7 . Hh s e X ESWN LT
B2 B 5L KA.

IRCO 25 B JUAN A 56 [ Prig g 23 i 41 21
HE S A B R BUE AT T8 IR 1R 1 AR B Y e
FE o AU HUREE b A 78 3 T F g A T Ui ] B B AT
A6 mt A TR A 2 ke S BEAE A b AR 2R i 23
IRF . ATHREBA AT b E % Jp IRC2014 1131
QIR HE 455 T IRCO 1 —E#e R . ] e Bk
Pl E 28 9 TRC2023 8 IRC2024 B 2L, If
B K K I 2019 AR /N AL E BRSO 23 1Y
(RubberCon2019),

RWESREI6K  JBAMA3IAN W

BE G AN T B A A AN AR R A

IRC2014 7& H [& 2647, iy v B AL T3 2 1R
B ZE R SR AT PR 28, E AR R
5 IRCO 47 TR A I 28 A %00 T
HERGIE BRSO 23 W06 B 22 Ip
IRC2014 HA HEZEMWMELEMEN.

IRC2014 (LB ekt « B3 « KB, &
BRAT RIRAGIE A BUAZR B R AR 4 i o8 AR L b 5
Fg AL R Bl R S 3 A R B SRR, T
A DA g N A H8 G T B R AR T
20 R G BB 5 K TH AR A BR R AR 48 R AR I
il R B R FUR T2 BUR R, WS SR
%% 500~800 N HI'E 1 DEXGM 3 AIre

Yy 8 30802 250 B3R R 4383 120 58
I»E*FW\H&’* 60 F . %W, [ 19 25 I e

Jo WY TR R e i AR R T AR RS T A R

%&mmu%\%ﬂu@%ﬁl 20 A B A b R
L WO R AR E] 120 4>, fER TAE#ERE y 2012
AR 6 H mE AN & 1S AR SCE A T R e SCAE
L TAE:20134F 1 A &M 2 SAESCGEA, #1718
SCHEWCHE A TAF 2014 4F 1 H & iR 5 23 W0
AN U R BRI, 450 I ]
2014 47 9 H b S b, IRC2014 H M
http://www. irc2014. org,

IRC2014 4 B 0y BB B R 5 A R i
B4 ] B AR I S 2 X 4 Bl AR i Tl 1 A T S 31
WEAEH . MG ERR AT A0 5 ) LR
IRC2014 Je e Vi 25— 2 A B 3l e 2 o

(F#HKRTEHFREFTR FFF KEH



