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1.1 FEHH

PVC AF B LA F S-1000 B AE. NBR 2 MIbE T AR~ 5, AN 8K
18wt% . PP N # LA AT 2401 W AE. EPDM A H A =H G2 ] 4041 B 5.
EVA XF R &EA R AR H2020 R
1.2 #FEBEHNHE

FWHRPEE NBR 5 PVC(¥ 3phr B 7| .Sphr 3887 5% 0. 4phr #E #H50) F 160T 3t
I8 6min, ¥ EPDM 5 EVA 4> 341 PP F 155C 3£iB 8min. B it 14 &7 PVC/NBR. PP/
EPDM Xk PP/EVA #£BYW R M85 E FGH4 A 4mm BHHRH .
1.3 BERE

B2 R M S, PVC/NBR R # A H,S0,.H;PQ, .H,0 & K,Cr,O; REE L
W k%] NBR #1, PP/EPDM f PP/EVA iR %) R IE 547 1 2 2 2> 5l i %) EPDM fl EVA
A PhE S E T S48 & A H 5L S530 EM B8 (SEM)E.
1.4 HESHIT

At B ERS NN SEMBR ST BANEAEEREE, HREHE TS
. e U SHREERREWRERAXTESTRIL, BRURE- S HERX AR
HREATRE SHEEXED . it B4R R e, 3-8 T B S MR E— B A
FARLF B, BT RS OB F TR 2 400 LA E.

2 #HEYFHEGRERESS BT SSMNERIRA

R BB R A B o BB, AR N — A (o = 1), IHEIRA BN TTE
SRR S A, W I T H TR R R T(DRARD,

r = af(g5) 1]

AT d Hé FHAMBHEEIRBREEIY. HR BRREBELLEE « M TIEH
BETHEAERET FEEMER. THLEE T 54.0 M é HILEXE.
2.1 HEBHNESTH

ARk sk BEE, HREE SR HILED Po AN E S TRM
ICFOES A ME i @, HEEER f(d)TER N
- (Ind; - lnd)z]

1
v 2nlne exp[ 2ln’o 2)

f(di) =
A d Ko 2RELHE
N N
Ind = E nilndllzni (3)

N N
no = | > ni(ind; - Ind)?/ 2=, (4)
=1 i=1
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2.2 RESNENRYDETERARFH(ERE) . (o) BER

C YABER TEEERTHOSEE, BE X SETHY RIS LRY
RAHRNESHE, DRAEHRAN d.0.¢ AN TEEDH. LB FHRSE(R
kBRI S BAAR TR TEON n, (o), BN TEBER n, (1), 4.6 HE
Wa (DBFE. TESE » () 2, (DHXE HATEANTH ¢ BFRHE:

e (Fa)= Fd1yn 1) = 4 5
A o, HRBREHT 4, ORTH I BEAEBERERES . (ALY
S neid? = dPnn(1) | ()
BT ¢ HFE, FPHRR d(o)=d(1)=d, H AR PBHF I RESHi%H, Hit
;ﬁ-[&]:
| Z':n,,id? = n,(c)exp(3lnd + 4.5In%0) (7)
KRG RIFLRE .
n(a}/ n,(1) = exp(- 4.5ln’c), 0 > 1 (8)

()T, KiH o MK, n (o) n (YE/D HHE o MXLBORTHREEEMR
.
2.3 FHEGSEIESHHBNTFESEMHALR

e —~GaM, BB Y H A BN TSR M AR L AR, 3 F 548k

RETHEREE nL(0)H:

n (o) = Jn(0) (9}
HFEMEER N THEEE o (1)K
n (1) = Jn (1) (10)
BB d 1, F0 RN THERERERE T(o)WHREA:
T(a) = (1~ 2 n.d)/nlo) (11)
B TR FE M BIE S0, W,
ZL)HL,idi = ni(s)exp(lnd + 0.5!n’s) (12)
H M)A RADRAR:
T(s) = [1 - «3/ n,(a)exp(lnd + 0.5In%s) ]/ -\/3 n,(a) (13)

Bo=1,MELHERNTHEEER T(1)H.
T(1) = (1 - Jm(1)d )] 72D (14)
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H(1)(8).(9).(10). (13) R (14)RBELIBB T(o)W d.o P HXER:

1
T(s) = d[(&)3exp(1.51nzo) —exp(0.51n26)] (15)

S HHBRBAEE c MLEVTHELERE T(o)MERXEAX, ES
WT THd.s.d BASAEEREK PO SEM BN ILAXE REQS) XMTHLEE
d.c B¢ itEY T(o).

3 #R5ITrR

3.1 FHEGEREHKERE

Hit B ES S T NE LB S E S22 PVC/NBR,PP/EPDM Al PP/EVA
SRS SRR B ME 1 R, ERESERLE LER S SRIEXR, NEFFXE
EA4. BEEERN S0% ALMRARERTIE 4, RBIERE « BFRFEEN 84%
AOF 50% 4b By R R E 2 M. B 1 PVC/NBR % 6 =0.136,d = 0.073pm, 0 =
1.58;PP/EPDM 3tiBH] ¢ =0.243,d =0.51pm, 6 =2.31;PP/EPDM B4 ¢ =0.243, 4
=0.32um, o =1.59. AR XM 3L T ¥ %4 T, PVC/NBR.PP/EPDM.FPP/EVA 3L R
B o AT 1.35~1.6.1.6~2.4 I 1.4~1.8 WEN. BT o HEEKEREHE W,
by I B o ) 7 B R e TP R h S A LA A, AT RS SR R R R R R R AR
B .
mE 2 R, EXNHESRIMEELE P, XEERETRAEMUARERR, Xk
B b R 3E IR S i Btk 2 VR L AR MR BUE 7S 4275 . B ML FT 48 PVC/NBR SE{R #1897 39%0
FEEBEBEE T, =0.08:m; PF/EPDM $£E# T, = 1.22um; PP/EVA LB T, =
0.25pm, LA IRHTFIFR L.

Pereent by number smaller than
-3
[==3
T
Percent by number thinner than
-~
(=3
T

0.1 01 . 0.1 o1 1 4
Rubber particle size {zm) Martix ligament thickness (um)

Fig. 1  Log-normal distributions of rubber particles in  Fig. 2 Log-normal distributions of matrix ligament
PVC/NBR ([J), PP/EPDM {O) and PF/EVA (4 ) thicknessesin the PVC/NBR (), PB/EPDM (O) and
blends PP/EVA (&) blends given in Fig. 1
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Table 1 Comparison of the average matrix ligament thickness berween the experimental results and the thecretical predictions

Moarphological .Blends
parameters PVC/NER PP/EPDM FP/EVA
d{ym) 0.073 0.51 0.32
i 1.58 2.31 1.59
# 0.136 0.243 0.243
T { experimental} ( um) 0.080 1.22 0.25
T, (by eq. (15) }{pzm) 0.076 1.16 0.21
error,y r1s)"s % 5 ) 16
T3(by eq. (16) ) {um) 0.051 0.30 0.12
eITUT,, 16) '+ % 36 75 52
T(1}(by eq. (1)) (pm) 0.041 0.15 0.093

EITOLy, (13" % 49 88 63

a; The error is defined as | T - T.| * 100/ T,, where T is the calculated value

3.2 BitRRSTRERNER
MTFRBRESH(s>DIRY, Wo ER T ETHERRREE T(o)HARP,
T{a}/ T{1) = exp(ln’s) (16)
HEEHERENETRMBENRE, TUEHEHERENENUERE, UK o ¥
FERYEHETEHENEWEENRZ i 1P doo R, EREXHOHKIHTH
Ti{e), WuBBHH (1) (160)XitH T . To(a), WATE 1. =FE R HERE T,
(o) TARESFIAS% 5% M 16%, A RAF LA HA(15)RMHICHE T (o) 58
BERFFG. MBS RSB T(HMEWME T.(o)RMES TN 49% .88%
63%, [ T(D)SERFFEEYN T MFEHYSHRE, BREFTLRYKRE TR
DA R o BEW. B Wu SR o MEWMNERXRER6), ZFEEDNERE
T, ()8 T (oMRESDIH 36%.75% M 52%, SEREFECHSANMRE. A FEN
MIT=HME T LR FE REA S SEMR TEMBANE, ALRIB T.5%
MRE RENTAHBEE 8REMN T MAHERPRE RSN AFHEE
HEA - EHEREAREMRERNESY/ BESYLRMASEHEERAFAR, R
RASHAESK MEF -EHFHNER SN/ R SYIRYey MM B YRERE
HURE . REMHEPAERFHRIRE —SWHESHE, B2 BHE(LRERE) S BB,
SeEE AR TR R . BRSO R M AR R R, B BHEE RIS
M T AESEEBREN. L o M HEHE, TIEHL Bl d FRBRENT 05 &
PERKER BR XM T EWREK ¢ 8K, YEWMOEL B AN FERSH
EEES, HEEES BN TR ZEAAFERSFARE . ZX(5)ANREEEY
d R EEMSBAR I FZRSAERSE. Wo AR (OO RN RETSHE
REBMHT o MEW FXEREH - HEWMELATHRESIENREXBE. XFH
WEFEEAHI T R, X EH Bk,
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HTEEMELEYS THESEE, SXNH T=T(d, 0, $) R EXRET
HESUHLBOESEN 4, A+ BRI THRE BEBYERAS)BEN T EEMRE
AL, AR ER TR RS HL RN T HESWERLER, X hil—
HERET T LB ERERE TRV ANAXEE S X/ BT
PVC/NBRIS LBV IEHIHE, A TR EH ¢..divo, HLTTHRES T, #4564
T HMGEENRERERN AN TR LR ETHEREEEREN T, it o
P ML, B2 T.(c)=0.05%um; FiKTA o BRWE, BF T.(1)=0.036um, {8
A 39% . A REF RLBYRPDHEERTA c WERHEEH.

3.3 o M T(o)t9EERE

NRA@ASEH n.(a)/n (DM o BXRME HEITN, BEE o WK, n,(s)/
n () EREM /D XRAE ¢ —E0F, BH o WX, HBY n, (o) BRERIEBIR T
AR EERE.
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Fig.3 Normalized particle mumber per unit volume versus  Fig. 4 Normalized matrix ligament thickness wversus
particle size distribution for particles conforming to lg-  particle size disuibution for polymer biends. Solid lines are
normal distribution in polymer blends caleulated by eq. (17). Dot line is calculated by eq. (16)

B(DES)AB TIHA—kEBERX.

T/ 1) = [(& ) et 5w - expto. s [ ()P -1]  an

QO RODABRNERME T(o)/TOHEFE 4. HEAR, QNRBHM o 3 T &
REMBES S AR, ¢ BK, o M T WEBREK. X, X TH T(o)FERH —H0H,
oM THERES S FX,HWuMOO)RXSFHN o M T HREMEE S TX. XRE™
R mENRE.
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STUDY OF THE BRITTLE DUCTILE TRANSITION OF
POLYMER BLENDS Il . A GEOMETRIC MODEL

LIU Zhehui, ZHU Xiaoguang, ZHANG Xuedong, QI Zongneng
( Institute of Chemistry, Chinese Academy of Sciences, Betjing  100080)
CHOY CL
{ Department of Applied Physics, Polytechnic University of Hong Kong, Hong Kong)
WANG Fosong
( Chinese Academy of Sciences, Beijing 100864)

Abstract A new equation for correlating morphological parameters, particle size (d ),
particle size distribution (), particle volume fraction ($) and matrix ligament thickness
(T) is derived. The equation is generally applicable to binary polymer blends with the lg-
normal distribution of particle size and the morphology of well-dispersed particles. The effect
of ¢ on T is discussed. The new equation predicts that T increases with d and o, and with
reducing #. The effect of o is found to be influenced by #. The higher the #, the more
significant the effect of ¢ on T. The new cquation is applied to the poly (vinyl chloride )/
nitrile rubber, polypropylene {( PP)/EPDM, and PP/EVA blends. The theoretical predictions
agree well with the experimental results.

Key words Polymer blends, Matrix ligament thickness, Particle size distribution



