1M
2001 ¥ 2 H

m a4 T %

ACTA POLYMERICA SINICA

No.1
Feb., 2001

BARBE 6 NTHRHNERBERNBR"
B X % K #

(BATHHIBREREAERE WHHIKERFTHIA WE 610065)

i E RABARMGYRESFETHETRRASPP)/RRE 6(PAc) MM, FIIET AN E NE
AR PAG BN FHEFM PP At EEMEW. SREY ., BB ¥ RN BT AL A PP/PAC KB
BORBBRTHEEAKRE SR TRIEBAAMKE, RIES 4 2 TS RE. 7 PA6 #1 PP &
HZRMEE T Tl H8 PAc AR TRTHM PP/PA6 HIBRR, KN ¥ W ST T PP/PAG M B3R
KZE,30%PAS FIB T, H s th 23. 2MPa £ B E 29.3MPa, lzod St O th B 4. 62k)/m” B R B
6.341 /m? AN ER RS, B TEARET PA6 BARENEFEHR T, HAEFR P PAC HER T/ .7

A5, HEANAERABNHESHAERL

XA BEAE, BRY HAFRNE, KRR 6, XNE

EAUHREAKANUESHASEHEA
¥ BA Yin T ig B R ) 4 45 F 8 BRI IR AL
FEFRY. A am L E R MERERA
MAEHNEBMES YN THRR R B
FE(PPREAR, REAFE TREANERNN
Je B PP apr A FFEE. BHEK 6(PAG)S
PPHIRE R RGN I IME, HHEAHZ. &
Wi mAAERE A THARS EBEIBHS
BEREREE N, IUBSHAERHFREENS
245 G # PP/PA6 B4 o 7 38 it AL R
HRTFHEE, AAHEPPREMNAMEESH
W D

A B BT 71 2 B o SR LI 3R K
B B0 5%, R AEM B R, iR T LB PP/
PA6 WEIH B BB SRS, RS H PP/PA6 B
HH A PA6 I PP A Z M HITHRE R R, ¥
PPIER R ES M. PAS IR RBARTES,
RIFA8T PP k4, B 08HR T4H/MY
AREAN THEERR RS ENEEREY.
ER—MENEAYREDESEH, ERHH
HREMBTH .

1 SR

BR¥
PA6: ff; [ 8 (A L2 A 7, A X RG BE 3.2

1.1

PP(F401) : e ¥ % .3 F AL A5 7™ & ; PP-g-
MAH; 8§ #l.
1.2 HaWE&

MEEEAE 2~ 5mm B9 PA6 #l PP Rk —
EHHEE G B oo OB A BT b L RN
2 E R B HE 35~ 40r/min, REI B4
FAEhAHAKFE, 2 —KBESHBRO
T, o AT — U8 BE 1 FE . 3 2 £ 0 98 B e Je) 2
WERFKEEMELNENRSBE.

B3 6 PP/PA6 B4 Bk 100C A= T
48h 5 B R BEALHLZE 200C R R A, B A 6E
HRE HLFT ph B HLAE BT 45 o ) L AEE L f R b ok 3R
B NTRHERE 7R .

1.3 MRE

3 Shimadzu 2001 B 80k & ¢ 8 F PP/
PAG i 48 ¥ ¢ b B R OB BE 43 A , Al JEM100-CX
%% 5 T B WE PP/PAG B A BHET R ok
TR YT EES. # ASTM D638 #r # %
INSTRON 4302 RIGREHM B R R HL LML IR
R B4 B, ¥ ASTM D-256 $R¥EFE XJ-40A
Brpdistdl M. REnEREE
ERE LT 20min, BTG H 80% PRERKA
S50C 2l Smin, 7 1 % & J5 H HITACHI X-650
AT B WA (N E E R 20kV).

* 2000-10-30 #c A8, 2000-11-15 SR EF T X EMARTA T HEL HB(E LT G1999064809)

13



14 5 & T

% # 2001 4

2 AREWR

2.1 WEHIET PP/PAG6 KMEHE B

BREAEAEHNEAMRESHANESYBMN
PREFHSBARTHEARGYHBERMATR
%4 BESDHHBASHEORNBE, LA HD
HERMEANBRBH AL EZETRERRLS
BRE, N TREEXARPHTIREN, —BFTEMR
BABRESEHREAEREU TE®EAES . RAOMHE
s hREEATENMSER, RITHETEMAT
KSR NHEAnI’s ER&RNER
R ERANERENMETRIFEEREN, 5F5
MR HE S BN ALERNBRERS
P BT BB A RSN ERA WK
E‘Jﬁ‘.ﬁ“'“.

1 %3 PP/PA6(80/20) e 3 BB {F Al T A9 BL
EALEL. 21T 20 W& E 5 (£ 60min), o]
BT R 23X 0.935:m 9 PP/PAG6 # 48 k.
54 6RnRRerE BANNHKERMS IR
FARBANMFEFEABESR, AR T
) ¥E bR OB B, BT L £ B 50 o ] 9 3R A3 R FE AR
MRS YRIE.

B2K 2320 B EEF GBI HPP/

t {min)
0 10 20 30 40 50 6

N\

0 5 10 is 20
Milling cycles

g

s,&§ g

Average particle size (um)
8

=]

Fig. 1 Particle size reduction of PP/PA6(80/20, W/W)
during pan-milling

Fig. 3 TEM photographs of PP/PA6 powder pan-milled 35 cycles
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Fig. 2 Particie size distribution of PP/PA6(80/20, W/W )
powder pan-milled 20 cycles
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Fig. 4 Morphology of (a) PP/PAG6 blend,(b) PP/PA6 with 5% compatibilizer PP-g-MAH and (c) ultra-fine PA6 filled PP system
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Fig. 5 Tensile strength of PA6 filled PP systems
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Fig. 6 Impact strength of PAS6 filled PP systems
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STUDIES ON TOUGHENING EFFECT OF ULTRA-FINE PA6
PARTICLES UPON PP SYSTEM

CHEN Zhe, WANG Qi, XU Xi
( The State Key Laboratory of Pofymer Materials Engineering ,
Polymer Research Institute of Sichuan University , Chengdu  610065)

Abstract A novel technique to optimize the morphology and thus to enhance the mechanical properties of
polypropylene( PP) /polyamide 6 (PA6) system was reported in this paper. Through pan-milling at ambient
temperature, PP/PA6 pellets of particle size 2 ~ 5mm can be effectively pulverized down to well mixed
micro-meter or even to nano-meter scale 'powders. By press molding the obtained ultra-fine PP/PA6 powder
at a temperature between the melt points of PA6 and PP(say,200TC ),a ultra-fine PA6 particle filled PP
blend can be obtained, in which PP is the matrix, and PA6 powders maintain at solid state and are dispersed
in PP matrix at micrometer scale. Morphological analysis shows that the domain size of PA6 in the system is
much smaller than that of PP/PA6 blend and is similar to that of PP/PA6 blend compatibilized by PP-g-
MAH. The mechanical properties of the system is much better than those of the PP/PA6 blend. The tensile
strength of the ultra-fine PA6 particle filled PP/PA6 (70/30) blend is 29.3MPa, which is 6. 1MPa higher
than that of the PP/PA6 blend. Izod notched impact strength of the ultra-fine PA6 particle filled PP/PAS
(70/30) blend is 6.34k]/m?, which is 1.72k] /m* higher than that of the PP/PA6 blend. These properties
are comparable with those of the PP-g-MAH compatibilized PP/PA6 blend, i.e., pan-milling has the
similar compatibilizing effect on PP/PA6 systems as that of incorporating a compatibilizer.
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