i ¥ i « 29 .

B

o

% 83

EBREETANARER

AEEE XV NG, 28
(1. YA IEDEHRAIRL ML, 621900; 2. BaHAR KT %M 621010)

T B AR TR ) e SR Ak AR TR FE R e A 0 5 A v REL e A R 9 ) 88 PR R B SR Yz st R T Tl
BB 2 07 T . BEAS D IR 2 254 b Xof RE AR B A1) 4 1 B HE AT 5 JHL Y R LD L R T R AR SRAR Z T B Y
R ARSCHEIR TR A 2 BAE OGBS B SE L RIIE Tt — R A B IR A R X i A 0 2% 45 A kAT A48T S
HAERE R B . ST B AT B B R SR 28 SR UL AR A I U0 B H AR IR L S B N A R LA R sk I
TE - B3R T 3T S84 BT 19— 28 I 737~ A B T B RGO 5% R L OF 55 28 A B ) 2% A TR R AT L #C L LA 4R B — > B
B AT 1k £ 5 BN R AT (I 1R B A R HLRIT 5 T 12

SRR < AR s BRI A Y 5 1 s R R

5

TEEAR AT 36 A [8] T [E1 A A A 9 2 B P o T 390 3% 59 A | R S0 200 L A st 28000 25 [ SR AT — 5
(i 30 A A T K 6 P AR 0K BT REAGUBE AR B ot 3R W B 2EL A = A ) 5 R Lt Bl i i AR T
L HAR B A R PR B L 98 0 8 IR S A B A A R B L R O AR R RE R L
PO B PIMESE . ITETE LR UM TR L BRYT VRS VR AT A5 2 1 B4 e AR S b s 2 22 0 b 5
ol PR S I REAR S 3R PR O AN SR A L ) A P R i S AR R B AR B T AR KR B

HT T REARBE S 18 DR 8 b A AN [ 9 B 358 2% A T {6l g 303 R L B i 3 ek 1) 44 e A5 2 (B RE AR
PRI S R0 A o0 B B T S0 I 2R S5 M ) B A A B BRI G AR . FLRI AT T ol R AR 41
SR B 2 R AT ZERA H AP & A A B TR+ da Ul . 22503 B Rk, it b
I FEAE KPR IR Z B AE R DG 28 o RIS 7 0 268 25 4 1) R AE T B 1 /N vb 1 BB L sh OB RS L ik
S DA K R NMR SE05 0 Hah 3 n) DUE 2o — 26 G0 78 I3 AR A 190 2% 11 22 166 2% B2 | it R S L BT )
PR S5 H o [0 245 S A A — S P ik 9 20 T BIF T T I O R ) 0 AT S e 2T A ST A — S Y i il A5 A
b R RBJLHAE LT T ROIE X MRS AT AT T C AR Z . 538k D A R il R L T
FEAR IS A AR AT DR AT IR 2 — A AR M TR 40 75 21 00 B R Lt A = — SE AT X R B R R 5

1 BHmEAGRGEEEA

T s AT BT 55 1 45 0 1) 28 B R it BEAR TE ) 2 vE e 8 3] TAR R IR, 7E 9l A T P ik X
(1R 1) 4% 45 A A1 T3 B 4 Sy R A S A AR R 2 S5 o B A 58 4 Tl 3 28 B P ABE 0 0 B KA 1 8 ok i 3R i R
PP EEAKE . TEZ SR IR R Y RS b By s B T B AR N R R RS A5 B T AR BB AR &
B — ol B A 1 ) R AR B, b B R 2 Ostwald (1926) i85 45 — Fh 28 A0 (4 & i h
Fikentscher Fl Mark(1930) it 15 fiE 3 85 B0 2 fe 5 24 19 . (E2, DR BRI A& 20l B8 4R X ] U B 24
sk P — 7 3 of7 P A DR AR I ) v L o AT AR S T 2 P R R i R AN R Y X T 35 24 A A SISO, 1 i
B JCRE N /) - Meyer(1932) 48 T H T — > 1T DLAR B AR BAL N i 338 . R 1 A5 SRR e — M 2 o i 3
RS A B B3R 22 R 3K Mooeny (1940) 38 15 “ME S (1) Ab 3 75 % - R K 43— 445 4 1) ABE A8 i 3k % 4

W F:2013-03-11;4& @ :2013-05-17;
EE B 8 £ F (1988, B A - 58 A, 2 R = 40 T A R 3R Rl 5T
@Bt ZE A ,E-mail:ai_lu@vip. sina. com.



© 30 . = i ¥ i} e 2013 4F 8 A

PRI TT I s AR R A () 0] . Mooney FRIS 45 PR IE 2. — B R R K08 =0 1 L -F- T A 19
AR 3 BRI 5. B s £ 2 PO T - — AR AN AT 40 19 - 7R AR 28T
JEAS ) RV s IR AN ISR AR R TR 46 LA K BT YT AR R AR B B -0 A 56 AR R ARG PR vl E . (AR
S BR A S 58 I3 B - B O AR R MO R L AT LIS R R A AR T B A . Rivlin(1948)
X Mooney HE )2 4 /N X PEAT T B IE (BB IE 5 A9 BE IE 6 PE L AL R T 28/ T 200 6 B LA

B o BT LAGE T BRSO HE A 0 BEAL Y . TS ST T ERAE R AR 2 T A R T R 4 AR
(R 52 B T 2 PR BE L (BT 295 A4 R X ELAE 73 fild LAY Ab PR 5 525 0 (R] — 6 P A R i B 2 18] B4 A B A
FHB & 100 B T G T BEAE B BE AL R SRR B A X R 0025 . 0 T LA ob S5 A R R X T R A o S g T
AbPRRI AL HCREAS RSE O - B S B a6 20O G /) B A 2 X R L O ELEE R BB B SN 2 B BE RS
T 0 B0 e ) AH Aok B3 B A 21 B ) 7 S T 5 e R B e ST B (S S P A 33K R AE e TR
SEORS B 00 FF R e T e EAT AL BE . AR i 3T B 32 A A A ] AL S BEE L B =B 0 2% B R I
P26 BRI o L b 3 T S R ) e 4 A T A e 30T DX T P DO B B0 A 1A% 1 R R T RO P B A Rl
P L b 55 1WA 9 7 ) A G AL RE A8 S 3% SE K AR B R S JLAT TR R B PR . Ellen 885 DL = (DU
R Ay Sl 4R T /B P 2R, L3 A R 2 BT DO BE I S AR Ll T\ AL R b A Y
T LA R i JEE B9 X6 B P o e A DI 18 S A T B L A L s A4 s SR OUTh A A R TR i I SR AR O ME A . XK
BT A LIRS T AR b i) B — R0 A T[] A5 A9 LIRS A TR T = DU BE AL R 2 vy T4
i AR A2 RS AN — BT 5 E A AN E 1) A

a b
:%‘/g/\ BN %
LAk é,% %@D AN AR
Pha I e = et i S Y L? %) ./x_l.gi;,\‘éz\_x/?

/"/\‘\// %\’,

/ /ﬁ@m

BI1 a: SR b ZJRAERY o 5 s BRI R d . Al iy S5 Ao 45 4 A 2

Figure 1 a:Affine-model; b:Phantom-model; c:Constrained-juntion model; d:Non-affine slip-tube model
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Figure 3 Snapshots of simulations of PDMS under extension
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Figure 4 a:Representation of typical beadspring cell employed in the mesoscopic model approach. Cross-link junctions are
represented schematically as beads connected through springs (straight bars) which serve as the polymer chains.

For simplicity of the image, the bead radius has been chosen arbitrarily; b:Breakout consisting of one central bead connected to

nearest and next-nearest neighbors. The dashed line represents schematically the real chain that has been replaced by a single
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Research Progress of Silicone Rubber Elastic Behavior

ZHOU Yu-feng"?, LU Ai'*, LIU Yan-wei"?, LI Jing-li"*
(1. Institute o f Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China;
2. Southwest University of Science and Technology, Mianyang 621010, China)

Abstract; Silicon rubber and especially reinforced silicone rubber were widely applied in many aspects of industry
because of its good tolerance, high resistance and wide temperature domain. Over the years, It was the pursuit of many
researchers to reasonable explanation, simulation, prediction of silicon rubber material performance from the network
structure of silicon rubber. The last decades of the relevant theoretical research were summarized in this article, which is
based on the design of certain theoretical model on silicone rubber network structure to simulate and predict its performance
simulation theory, focused on introduced meaningful classic simulation model and illustrated its basic hypothesis, applicable
scope and limitation. Elaborated some new simulation results from molecular level and compared with the classic network
model. In order to find a simulation method which have comprehensive simulation performance and feasibility.

Key words: Silicone rubber; Theoretical model; Application; Development





