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A Novel View of Rubber Reinforcement

LIUL:i,ZHANG Fa-zhong s\WEN Shi-peng ,YANG Hai-bo
(Beijing University of Chemical Technology,Beijing 100029 ,China)

Abstract: A novel view is proposed that the interaction distance of particles could be used to visu-
ally indicate the strength of filler interaction in rubber matrix. There are multilevel interactions (from
strong to weak) among particles. The multilevel interaction distances obeys normal distribution. Me-
chanical and dynamic properties of filled rubber are related to the change of the interaction distance of
particles under stress. On the basis of this view,it is simple to accurately analyze and explain some
phenomenon of filled rubber,such as the strain hardening in the stress-strain curve,the effect of filler
on modulus, the effect of filler on elongation, heat build-up of rubber, temperature rise during the roll-

ing resistance test,and Payne effect of filled rubber.

Key words:rubber;reinforcement mechanism;dynamic property;interaction distance

A BB B 3 5% AN AT ek £
hES%EE.TQ333 XEARE D

Sl B N S = N VN e > B
BRA BRI T LR TR B & A w] e

MBET AR AT AR axk ) 3 2 B Ry v [
JUEX XA fp R igy ™. 8 TAS AR, &
WA (ICIS) f i & A 19 (i B & AR i T 3
201205 o, 2012 AR E I T A 45 % 2
IKE] 70%  #E FERAG TN 30 5 i E TR AR
A RO IR 0% E T2 42 J7 t,

b B3 5 T B SR iR R gk Ak U R TR
BT VBT 2R AR e Al 22 0T A8 5 5 2R K
PR, 8 E R A E L E A AR
] A T Ak T4 AT w) A A R AR AR A A
FRAE AR S RITT A5 B AT AR ML 1 7 g

Az gk (0 50 TG 8 H 23 B 1026 ~ 20 0 1 I
TR AR R 2 50 ~10% AR T

AR K o Mk A Sk, A BRG BUR I T
AR 3k T Jey A 2 — AR . BT E 2014 4R
FEL G T A% e LT R AR S 1) AT 7 R R 4 43 ) B
162 JI A 112 J7 o i — 20 Tkl th 555 g 0 7™ g
Tk T T 3 5m 4 A R L R AR BEAT L B E 4
FERERL IR S K B =0T AR IR T I R
JE s X AR e T B T A MR . Rk
AR AR RN B T AR R R A A R
P14 JEE R 2 BT 2 28 T R VR 4 Tl e i O Je A s 4 Bk
AR Re K B IE A R AR, Do E
S, 2009 AF e [ VR R4 1 K 46 20,2010 AERE K
3206 BRJE T T 4 [ E B, 2011 AR RS B K T
2.5%,2012 AEH MR ON 4. 3%, M FIREWA B
25 0 A R 38 i AR KR 7 AR Sk B A
FH R 2 24 T IR R K A R L
W X6 4 Bk B AR ATl 7= A — s 1 7 T S
(A B P B TIR),2013-03-08)



