DOTI : 10. 14028/j. enki- 1003 =3726. 2006. (9. 007

56 . A T &3 W 2006 42 9 H

% 6/ B R B AR E A1 B A FRASE
FIERFEZHR

oAl E B CKRE
(I ARKX FHhEAF HHAF AR 4300725
25 B RFAGMAREE, b 200433)

T R IE B TR AR A AR TIIE T e T 6/ BRAVR T AR A BORMA B el AR BRI, SET0 25 SR R TR
AORE R GRS AR B i R FRFLIR R T R 00 1 i B L IR B B FAR S B i B 3 $O4 B i 4 K A
RSN IR S BOX T Y SR AT RESR B 5 T e e TR AN R RN SR 5 0 ) ) A ELAR
FRRE T o> T HEBOZ 3 H R BRAOKR BT R T e Jg 6 IR S SPERE. JUAh 12 PEREIT SR I IRGAK
EAER BB R 51 i 7 BORVASCHT i 5T Fe ] LA bk %) 00 27568 58 T 1 by A 4 0l /) DU £ 8
AR,

KR SRR LA PPRL: B B R RE R TR R

ql=

5 M A2 Tijima " 20 23 08 5 PR T S B S BRI LA, 6 TR OB SRk T —
BT AR OB, ELRERRR A A KL it A PERE ) BRI BRI B A AR AR
AR Bk RS IR R B RN Y S, T RROR A A R 5 R B
F TR R RIS RE BT & b, AE Ry F v, B A IR 9ok B A PRI e 4 B LA
=L

BRANKAT AT B BERRAKAT (SWINTs ) R BERRAAKAT (MWNTS ) 2 43, BRI BB RR DK AT 4 2 BEBR IR A
A BRVERE . (B T R R R 4 B AW RIS 5 SRR, BRACKAE 25 5 MR & Sk
™ TR A B BB LT ST LA BR K BT 3R A R T B R F S BB

pezen

Eo
ST RGP IR SIS 2 R LI R R A ARSI, BRAR A TE S
F7/5) 4 BRI ) SR T R 2 DR P BRI MR SR S ) TR 22, 2 T AN B8 B i i T 285
ERRRNA, B EANRGORS 53R > B A2 DA A8 22 i v i B s o
WG BRI, DA E YRR TERR T BT AnrEEpk s 2 it e AR )
VR EANIEM, (B8] H AT 1L X SRS A i A P EXT R OR B R A B2 T
RIS 7 T BORFSE 14 A LB BB KA NS TR BE 1 el R B P R, M3 0% 254
U R AR R B R ARG, F T BB R e R R B R 2 A B L
Al B L
IER TR ATEI AR AT A B AR G578 Bt T8 DA SR SR B B R FRAL
P IBEAL Rk S SR TSR 2 N YT, AR IE B R AR AR A R 2 DA

ELTE . F5 (1 RFHEIE 40 H (20374038) :
YRR AT R (1978— ), 55, LA Fe A AT e 3 F 2K S S B R M i 1E F I B
* JIREER AN, Email . bwang@positron -whu-edu-cn-



9 1 [T S I ;R < 57 .

HESERFE P 1 e de S/RRAPRE SR E AR P B i R BURERERR AR & B2 1L BILxE bR
T IEVERER R,

EEN

1.1 FIEHS

A S R T T 22 BERR GRS IE Ty, 6 9K 5 B APRH(PA 6/CNTs ) i 52 B X R PG HAAR I, AN [
BRAKAT SN (N 0 F| 2wt 20) BITE T 6/ BRAAAT AR RRI R TR H 455, ZRERIUKE H CVD
TR AL Co-Mo/MgO, ST BRAKEFHILAL LA I 52 S P RHE 4 45 T 2 0 Sk
1.2 REFHERM(DSC)

FF NETZSCH DSC 200pe FUR22 3 B HY 7 20 mL/min BRI A THEP T, LL 10 kimin B3R T
1.3 IFFRFELHE®IE(PALS)

1EH P i I R ORTEC-583 4318 L 5 sk F i 2 B i TR & R 40 Rk HH =44 BalF
AR XP2020Q Y HL S AL IE A TR 1.6 X10°Bg A9 Na.,  BICHRHE Je £ H TR AR [F] (6 5 o
A G 2k, 5 a0k B R PR & 1 s, AR St 107, dieigad 2y
2h, BEANSCIGTEA MR T SRR WA A 40 0 R BN T 7 0T R B G 1 B8 B4 S 280ps (9020) Al 380ps

(10%%),
o.v. |
‘ “N \

Detector H Detector

START(1.28MaV) 5:1131!11& STOP(0.511MeV)
‘_, CFDD |—s| TAC le— Delay &— CFDD

3

=

o

ORTEC 919 » Computer
MCA

L IR A S I S 3R A

Figure 1 The scheme of positron annihilation lifetime experiment
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Investigation of the Free Volume Properties in Nylon 6/carbon Nanotubes
Nanocomposites by Position Annihilation Technology

. * . .2
YU Dahai'» WANG Bo' LIU Tiani
(1 Department of Physics, Wuhan University, Wuhan 430072, China;
2 Laboratory of Advanced Materials: Fudan University Shanghai 200433, China)

Abstract ; Fffect of carbon nanotube content on the free volume and mechanical properties of nylon 6/carbon
nanotubes (CNT's) nanocomposites have been investigated by positron annihilation lifetime spectroscopy (PALS)-
Experimental results found that the variation of free volume hole size is very small, while the concentration of free
volume and apparent free volume fraction decrease with increasing the content of CNT's- These decreasing are due to
the confining effect on polymer chains in the interfacial layer caused by CNTs, and to the enhancement of crystallinity
caused by CNTs filler- The measurements of the mechanical properties revealed that the uniformly dispersion and good
interfacial properties between CNT's and polymer matrix can improve the stiffness of material , but the decreasing in free
volume fraction will decrease its toughness -

Key words ; Carbon nanotube composites; Free volume; Mechanic Property ; Positron annihilation



