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Percolation Analyss o Brittle-tough Trangtion in Rolymer Sygem

Xie Ruiguang Xue Ninguan Qiu Zheming
(Shaanxi Inditute of Non-metallic Materid and Techrology ,Xi’ an  710025)

Abgract The percolation theory has been introduced. The edablishment of the percolation analyss node of brit-
tle-tough trandtion and the recent progressin thisfied (egecidly in China) has been revieved. The gpplication of this
theory to polymer toughening of polymer/ rubber blends and toughening by nano-particles has a © been introduced.

Key words Brittle-tough transtion ,Percolation andyd's, Percolation threshold

( )
(BDT) : (
)
[ ,
Wu Suheng ,
1 [2] , :
(peroolation) ,
(3]
1 4] 1
i) ( ) L 1 L
:2002- 11- 12; 12003 - 01 - 22

1974
—6 — 2003 4



@ O
ooo o 8 o
o o Q
{(a) (b)

O oo O
$59% %0 | B
g S %
() @

Hg.1 Sketch mgp of percolaion

2
Wu Suheng 80
Wu
T/ 2(Te )
( 2,
(s)
S=d+ T,
d
(L)
L=d+ T
T , LT, TS T,
&= (s d)’0,
B, D
(qDSI) L]
dC+ TC! 1SC
de Py
q T
T mep,)3-1
P =Py = (S dc)scbrt:y Do
RO
2003 4

©y = (LT3

de rc
dC quC
(Dsc Te
L
33
S %
d
2
FHg.2 The wlume bdl o plane dress
wu [
Dy P :
6 :q)bc' (Dg;
(O :
q)rc(sc/ dc)3:¢30+6
/ y :CDbcz
0.52 ®g= 0.42
: (G @
[7]:
G=A(Ps- q)sc)g
1g IA
ING  In(Ps- ) wu'®
[8]
cDbc ch:
CDI' CDSC;
] TC
) ) T> Te, ¢'r<q)sc )

— 7 —



, T<T. , P, >0y
o1 T
Wu Te
(B wu Te
PP/ EFDM
PV X/ (NBR18)
[9] ’ ’
Te /
[10] , T.
) Te
PC PET N6 N66 FOM
( ),
Wl The Ce
( ) i
IgT=0.74- 0.22C.
Co , y Tre
, Wu (
s Tee )
[12] ,
Wu
Trc
(Co ) : Wu
v Te Co ;
Te Co ,
[13] (0.)
(P) o=1

T(D) = d[ () ¥*- 1]
1

TO) = d[ (55 ) e (L.5I0) - ep(0.5/r0) ]

(] (FOM)

, Wu

Te= 0.15Um,

(TRU)

PP/ EFDM

S

o]

Te=d[(/6Vy)Y3- 1]

Wu

[16]

S|

Kanai [*°!
0.18UMm
POM/ NBR
S0,
[17]
(Ps- Py) °
g
0.40,
09 Og

[18] .

Zni(lndi - |n_du)2i| va

Zni

Indg = Z(nind)/ Zn;,
d

CDSC(O_Q) =P, (1)

®.(1) =0.35

PAG/ EFDM

0.5

14—=

o

®, 04

2

e(Inog)

—de -

14—

de

2003



1 ’

().
,1996; 12(5) : 61 65
,1998:301 309
3 Richard Zdlen. The physcs of anorphous lids. New
York: Wiley, 1993:135 205
4 Hsu William Y ,Wu Suheng. Percolation behavior in nor-
phology and nodulus of polymer blends. Rolym Eng & i, 1993;

2003 4

33(5) :293 302
5 Marglina A, Wu Suheng. Percolation nodd for brittle-
tough trandtion in polymer blends. Rolymer ,1988;29 : 2 170 2
173
6 Wu Suheng MargolinaA. Lett. :reply to comments. Roly-
mer, 1990; 31: 972 974
7 , )
,2001;(5) :13 24
8 WuX,ZhuX G,Qi ZN. In: Poceedingscf the 8" internar
tiond corference on deformetion. Yied and Fracture of Polymers,
London ,1991:1:78
9 ; '
I /
,1996; (4) :465 473
10 , \
,1997;11(6) :623 638
11 Wu Suheng. Gontrol of intringc brittleness and tough-
nessd polymers and blends by chemica dructure. Rolym. Int. ,
1992;29(3) :229 247
12 Liu zZhehu , Zhu Xieoguang , Zhang Xuedong et d. In:
Proceedings of the fird eas asan polymer ocorference, Shanghai ,
1995:80 81
13 , ,
().
1998 (1) :1 7
14 , , .
. ,2000; (1) :90 %4
15 Kana H,SQdlivan V Auerbach A. Inpact modification of
eng neering thermopladics. J. Appl. Polym. Sii. ,1994;53(5) :527
541
16 , , . 30,
,2002;19(1) :1

17 Zheng W G,Li Q,Q ZN. Percolaion nmodd o brittle-
ductile trandtion in PP EFDM blends. J. Rolym. Eng. ,1993; 12
(6) :9 12

18 Irani R R,Cdlis C F. Partide sze:measuremert ,inter-
pretation and gpplication. New York:1963:110 115

( )



