SR I, B G 2T AR ST X ABS /2T 4k A2 5 BEORL S s BE Y R 19

MAERKEXN ABS/SEFUESHHSHEERNF T

Rimdp  XEF
(AR T TR bR FRE 5 TRESEBE, L 200237)

WE MR TE(REIRIT W RTH) 2R (ABS) /4R L5 A M R thhn T A2 p R4k B iz &

For 4R 4T e 0 JRAS K EAT IR IE G AR A e K E R ¥ v, JRiT R T RA UG 4R AT K BT A A TR R a0

R, 2

RA, & ik 5 4R A e K 0 BORAR R 2T K TARIR RS B AT AR AT SR g AR P AR L SR AR A e i MR
BYRGEE—RRHHH O, AN, BN EGEY I T LE, R4 KL EIEG AL e RIEJE V5 KT AR H—
R K, S B st A7 09 A AR B AR T oy R R LB KA AR A SR AT 0 LA AR

KA

VLAESR, R T 7 Lk o AR A T,
G 4R A YT B A MR BIFSE RN K R R
s LT A RN LT A SRR AT S 4R
YR BN Z . BT ARARFNHE SR SR
Ah MR A Y & R E A MRS i B Y i 2
HHRREESIRAAEMKE ., AR, KERK,
TR R B35 B (B, 5 PE AR s

4 JE 2T 4 A5 43 B0 M B BL 25 By & AR 4 45 T G
KR g N PR A TR AR T AU
T2 T4 m A AR I 5t i HE B LA
B, B MY T A RN R R
WG 1T 206 I 2R ) LR ( ABS) /HRET 4 ( CF)
BAME CF K A2 H M52, & BLE ) 2k ol fff 21
HE LA T AR HR ORI K, T AL AR TR v (2T 4 1
K T Yk /)N, 3 MR HILTR Mk KT 27 A B Y i R
INTIFBEPLRS . T —%" RS %W, SR IR
P A AR 1 4 i K 3 SR B, TR ST R R p
T BB W AR R AT 2 A ) B . A T 9 il 22 5
B S 77 V6 RN T 45 2 %ot S o, 2 4 K JBE 10 i SR A
FH, B BT 11538 25 0 3L ARG B 26 0 A8 2 50U R %
VR T % 27 4K S (R 5%

SEF T WIS TAE ABS/HR ST 485 4 b RHE
T Tk R L AAORE B L BY U SR R 27 4 19 R 4 K
JEE R 5 AR AT 4 B R R, e T IR S 1Y
A 1 4 K B A2 A b LR R R S
1 SRIEESHS
1.1 £&RH

ABS: HI140, T 9% LG M XAk TA FRA

HALF 4. A% 30 pm, WAL % F-F K 4R 22 W
I

VUSRI s 43 BT 4, B I AR IS TS B W R

(REH /T IR CH) 2R % AA%E FUROGMAGHH KA mITZ

SN
1.2 E&%&4& B

MR TFHEAL: SK = 160B BY, FifEH 28 e ;

JE 43 S AHL: HPC — (D) &Y, 775 B4 Ji4% 98
BLBR A PR

B 3% Keithley 6487 4, I Keithley NCIE

HWMACT RS PZ158 B, B g0 AL g
HRAE,

AR XS - 402 AU, B RURT 2O IR A IR A
Fl;

R BHAY: Z2C36 Y, I % Bk A g A B2 Al

BRI AR AL RS600 B, 7 [H] Thermo Hakke 723
Al
1.3 XAEH &

¥ ABS T 2 J5 5K 0 5.10 mm 9 i
LFYE(IRF BN 5% ) FEFF AL LG AR R 7 min,
T A A A AR B R R U YT B U R AR L 4R
J& 26 R R A R DDA ABS/ 4 45 4 2 A kLR
{Z
1.4 Mgkl

(1) 4 £ 2 4 3 i ) i

U ABS /4 LF4e 5 A M RES o e THEIE R, in
A VUV ABS ¥ i o 5 K B IR 04 8 £F 4 7
Ve TR 22 S B 1B B AL 200 AR 4 £F 4k
M B

(2) &AM ARHA R R BH R 114 ] 3

MK Z/NT 10" Q- em mt, FH BT
F 6 A 1 2 3 SR FH I v A 9 0 A7 0 385 24 1R
B K F 10" Q - em BF, A B AY 2 47 90 3.

W Fi H 491 :2009-04-17



20 TR YR B

2009 4, 4537 45, %7 W

(3) HE AR R I

TSR A8 AN AR R ABS Y B Fif IR R R BT 4
A AR
2 H#R5R
2.1 AR ESRIEGERT S KE ST RE M

FHR AR b T ) R

B1 7R Y R AR 2 D R B 5 mm B ) R
h52 s, FEAACRY BE IR MR A 2T G K 4 A
S, L AR BR TR R Rt AR R — K B A A
T FB1 PN 1 A 2T A AR 5055 000 6 194 430 i) 21 A AR B RY L
ROTFR) o MWL ATRUE Y YLK B Ol 857 Pa
< s B, IR 7 min 15 ) 0 B 25 44 R 32 B0 A6 A
1.5 ~4.0 mm Z [0, 5370 85 B 45 9, 76 1 53 A X [
P, ATURICHEAS AR ()5 1724 AAORS BE Ol 414 Pa - s B,
TRHR 7 min 152 A H 2T 4K B £ B0 AE 3.0 ~4.5
mm Z 8], /A5 RS AR, 7E 3.5 ~4.0 mm Z[A] f) 4
B KT IO BE N 857 Pa -+ s I AYAIRL. X A
ok I 5 ARG ATl 4 DR 4 2 48 A TR o I A5 g
FER B BE o TIAE = B ARG B, M 4F 4k 2 3 T
S 20 55 VIR S0M R 40 A 2R 4k AR VR B S 1 K
BEAR T o SEBR b, nT DL Gk el A TR R R R U A Sk
PACORE B2, DTkt B0 2T 4k 38 255 55 U1 i A2 4. C. Yuan
sl AR CF B2 90 ABS I 4000 B bt Mic b R, %
PRAE 220 °C FIR MG 19 CF K JE B K F 200 C F iR
I B CF .

0.30
025+

a b cdef ghi j
PYER B ML

a—0~0.5 mm; b—0.5~1.0 mm; ¢—1.0~1.5 mm;

d—1.5~2.0 mm; e—2.0~2.5 mm; ~—2.5~3.0 mm;

g—3.0~3.5 mm; h—3.5~4.0 mm; i—4.0~4.5 mm;
j—4.5 mmbl I

o —HLRREE-ST Pa - s;
o— IRk E414 Pa - s
PR ORGSR RS S AT 4 I AT S

21 R IERREE R ABS /44T 4k 2 & 4 K
FOPRFLARLBH R . e 1 nl DL, [ AR SE RS A R T
Jit 12 ) £ 2 1) ST 2 B, IR (R £ 2 R 4 T A
SR B, A MR AR B PR B BRI Y S
TRAG N 857 Pa « s BEAKH 414 Pa - s B, EH MK}
AR TR R BH 3R A T 2 B 2

F1 FEBEGEHET ABS/RFHE SH B AEREHEE
SRR /Pa - s [ HIEFYEFHY K /mm | ARBLHLELAR /Q - cm

857 2.812 5.80 x10°!
414 3.360 1.01 x10°°?
2.2 Wik BRI GARA L RE A R M
AR AR, PR A6 7 v

B2 7R SR AT 4 R UR K B 10 mm, TR B R
oM 165 CHE, B 47158 R 6 R 5 5 A 2F 4 K BT 4 A
A . 18 2 AT LA, Y YT R 104 s
W, R G AT K EZE A AE 2.0 mm DLF,
KEEFLEO0.5 ~1.0 mm Z[A]; 177 Y 57 U] 5 Z Ny 52
s B, IR MG R BAT K R AE 3.0 ~6.0
mm Z[A] 3 3 B FAIK B D) 5 2R mT B TR S 1 4
YRR, ZEAEESET B oE 3 W, A BT 1) R
T, BT A R/ REABS BKS B #E AR R KK
M

0.60 [
0.50 |
0.40 |
.‘g‘% 0.30 |
0.20
0.10

abcde fghijklmno
SRS S A
a—0~0.5 mm; b—0.5~1.0 mm; c¢—1.0~1.5 mm;
d—1.5~2.0 mm; e—2.0~2.5 mm; —2.5~3.0 mm;
g—3.0~3.5 mm; h—3.5~4.0 mm; i—4.0~4.5 mm;
j—4.5~5.0 mm; k—>5.0~5.5 mm; —5.5~6.0 mm;
m—6.0~6.5 mm; n—6.5~7.0 mm; o—7.0 mmlA |-
a—B YR 104 s
O — G52 5!
P&l 2 By U] R I MR ST AT A R Ay A 1Y) 5 T
2 O ABS 1A 1 il B2 A B DD B T Y
RHEE . HER 2 W] UL, ABS IR BT D) 38 ST (R i 22
TG E (R T R 5 D) HUR R ARG BE . BUARBR e B U R
AT LA ABS R BEREAR, MRS B2 A ] T 5 21 4t
PR I B2, L e 5 170 35 X 4] 21 4 4K 2 1)
A FH 36 378 R T A0 BE A RS B85 Xof 4 28 24 4 B 1 DR 4 1
P FELATE 52 s B Y1 3R T IR (0 5 2F 4k K J
MEE R TAE 104 s ' B YT R T M H 2F 4K
F2 ABSEARREBHLEBEMIYERTHME Pa- s

B/

YIO) A /s 5 | 185
52 857 414
104 20 184

3 NI BT Y R T ABS/#i4F Y4E2 A B R
BRI B, B 3 W LIE M, £ 104 s 1957 4]
R A SR, B, HIR G 10 4 27 4 71
K, WA T T 26, 25 R R AR e B



SR I, B G 2T AR ST X ABS /i 2T 4k A2 5 B ORL S s BE Y R 21

WK 152 s BT UIE R T IR 14 5 21 4 F
VR ERK, &6 MR TR B 28R, A 8y
Y L PR BE -

R3 AEHYLERT ABS/HALF 4 E & A MK B E R
EWJi%‘%/ SRR B | AT YT K| RE LB %
s~ Pa-s /mm Q- cm
104 292 0.801 3.72 x10'
52 857 4.125 2.40 x10°!

2.3 AR R4 K EI RIEE AL RS A K
B AM AR AR TR 0 R
] 3 kg 4 2T 2 5 A K R X TR e )i A 2T A K
Gil:ER AT 030

025+
0.20 -
0.15+
0.10 +
0.05 +

LIk

0abcdefghij klmno p
PR S A

a—0~0.5 mm; b—0.5~1.0 mm; ¢—1.0~1.5 mm;

d—1.5~2.0 mm; e—2.0~2.5 mm; —2.5~3.0 mm;

g—3.0~3.5 mm; h—3.5~4.0 mm; i—4.0~4.5 mm;

j—4.5~5.0 mm; k—5.0~5.5 mm; -—5.5~6.0 mm;

m—~6.0~6.5 mm; n—6.5~7.0 mm; 0—7.0~7.5 mm;

p—7.5mmbk |
]
T 010

(a)
O.OSH:| ""
]

abcdef g h i
LR S A
a—0~0.2 mm; b—0.2~0.4 mm; ¢—0.4~0.6 mm;
d—0.6~0.8 mm; ¢—0.8~1.0 mm; f—1.0~1.2 mm;
g—1.2~1.4 mm; h—1.4~1.6 mm; i—1.6~1.8 mm;
j—1.8~2.0 mm
(b)

o — LA AR S mm;

o —RZF AL AR 10 mm
a— SRR 414 Pa - s, BIUIH R 52 571

b— 4 FAORE JiE 184 Pa -« s, BT Y] % 104 57

B3 G TR K X R R BT I A A 0

HiE 3a 0T LLEH, S oid) s Rl 52 s Lk
KiFE R 414 Pa « s BF, IR BEH 5 mm (1950 £F 4 1R
7 min J5 HAEKJE BB ATE 2.0 ~ 4.5 mm Z ],
MG A E R 10 mm B9 H £F 4R 5 7 min J§ A
50% LA FRYK EPAAE 5.0 ~7.0 mm Z[[]. 1
B 3b AT LA Y, Y BTUI R 104 s SEAKEE N
184 Pa - s I, W 7l 400 4T 2% 7 V8 45 19 K B8 40 A7 3

0.25 -

0.20 -

0.15

(=1

AAHT], HACEEAR/N T 2.0 mm. X R BAE BRI Y
DI AT, KA 23 It iR 1 JBE B B0 4 2 2k e TR R s
P REPR IS A RO R BE o 1T 244 5 U1 3 A< e g ), 40 27
ZEAE TR M S R B ORI/, 5 2 4E DU R TR
e HA 2T 4 R S AT R R 2 B3

F 4 g AN TR) B E AT R 2R 4 0 D AR RS X
ABS /LTS 5 M BHIR BURL B AR B 52 . th K 4
ATRUA L BT UTE R, S TR SR K R ) i 2T 4
TETR A B P B B g, O A 5 ph R 5 v
PERE A W] A B0 0O o T AR IR B DD AT,
IR EE O 10 mm B9 57 25 4 7e 1R 5 R 15 1T 8K Y
SFEREE, B S BB S PERE AT T B X UL
WITEAR BT V) BT, 44T 2 09 )5 0K BT R K iR
4o FELRUESA ST AEIR M50 B — E KR ATHE T,
JO7 38 FH A6 A D95 mm B 2T 2
£4 FEUYEET TR 0RSAKES ABS/ WAL EAHH

A 7R B8 BE R B 5 M

JR A3 /| DY) R L SRR BT /| RS OO (R B LR
mm s ! Pa-s < /mm Q- cm
5 104 184 0.809 8.23 x10™
10 104 184 0.969 3.19 x10"
5 52 414 3.360 1.01 x10°°
10 52 414 4.887 3.69 x10°°

2.4 RGO YK E AT A AR AR
%

R T BRI T AR K B Y A AT dE AR TR R S RE
PRFFE R A KB, (AR T2 G4 RS Btk
REMY R, 2B 9T IR B S A9 B 24F 4K BE X &
FARMA T HL B AR A 52 M0, 25 R a0 18] 4 F s

1016,

1012+

IRFEEHE / Q - cm
=

0 1‘.0 iO 3‘.0 4.0 5‘.0
HIZFAEP R / mm
B4 R IR 27 4 K R B A B L )

i1 4 ATLLFE M, TR IS 5 £ 4 R XA 5
R PR B B R R RO B R, S R R Y
LT K EAE 1.0 ~3.4 mm Z [, 52441 K
0 P B P L SR VT B, X1 P R R A 4T 4 1
AR T 3.4 mm I, B 2T 451K R Y
B, SR £ YE B W7 ABS FEAA IR T R A B9 H
W4, AT A A 8L A PR B R BHL A TR R A . 25 4
LYK BN 3.4 mm B, BFORHAFR HL BH % 35 5



22 TR R 2009 4, 5537 &, %7

AR ARSI M LT e K B2, S A ABHA R R T i RUR B S 10 mm f) 4 £ 4k A i A2
F BEL o3 ST A T4 e o ok R PR O 2 A R e kL
I, R A 4l 2T 4 98 S 7E — A2 B B i 5 7 HLHY
TE:—EEIW% U SRR A 10 mm B4 4] £ 48 76 1R 1 % xXm
REAR 2 85 A 1 1 6 B, B RRAR T 58 & By [ 1] SRR S w207 R e sRE B A 1 A0HE 2 BT 0] . O 2%

[ 2% 412, 2006, 21( 6) : 54 - 58.

SPEE‘@HEO [2] R4, BERC . S S 47 A0 R A R SR R A ]
3 #ig

1 K2 4R, 2005,29(1) : 140 - 143
(1) IR FE R BT UT 3 R A ABS SEARBDRTBEXT (31 s, s, 42 R, BLF 2 K A L0 40 A Xt S A B
ARET4E K B4y A M ABS/4R 27 4k 5 4 b RHAFH d1 fH PR R[] . BRI SR i R L 1996, 8(3) 7 — 11.
%ﬁ%ﬁ%‘é@ -2 um pEN1 BiF {j] EK XT%” Q:F Qﬁkr E’JW [4]  Guo Rong, Azaiez J, Bellehumeur C. Rheology of fiber filled poly—
. mer melts: role of fiberHfiber interactions and polymeriber cou-
R P 3 K T 06 AR X 4 27 24 1< E 1 i £ t e

pling[ J] . Polymer Engineering and Science, 2005,45(3) :386 —

FH o BG4 B 177 3380 23 R AR 1 ik (Rt 2 ] 1 ] 2T 44 200,

PR E R W P KB, WITBRAR T B M (51 B % CR/ABS RIS A #0RH 6l 4 T 20 S ol HEAE 10 B &

BHOR B, 25 T 2 SR S L PERE . X i 10 S8 T [ 9] . 5 4B AL 1996,13(2) 5 1 -
(2) FEARBY I 5K R, 4 2F 4 (4 )5 0h K BE 9k o

@‘[{(@ﬁ%7 ﬁ‘[{(%ﬁé* é&ff;?ﬁé ‘}:j@ﬁ*% IIFI é@éﬁ% Egﬁm [6] Huang Chiyl‘le‘m, Pai Juifen. Studies onAprocessing pan'ame‘ters and

- , p ot P thermal stability of ENCF/ABS composites for EMI shielding[ J] .
%ﬂ:}hki/}j //j ]}ﬁ‘ﬁ EI(J EF EE' m (ﬁ © LJ:H Bl EI,:J j:”] R Journal of Applied Polymer Science, 1997,63( 1) : 115 - 123.
LR IRKEE S 5 mm WA ZF 2 AR TR R S AR 0 R (7] 2580 B, 00, Sk WISE . ABS I 25 HERE A0 X HLBFSC( 1] . BLAC 28
RO IE, e F 1 5 A b R LR B B TRL2000,1204) 12 - 14,

EFFECT OF LENGTH OF COPPER FIBER ON CONDUCTIVE PROPERTY OF

ABS/COPPER FIBER COMPOSITE
Song Jiakun, Wu Guozhang
( School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237, China)

ABSTRACT The effects of viscosity of matrix, shear rate and initial fiber length on the length of copper fiber after mixing dur—
ing the processing of ABS/copper fiber composite were studied, and the influence of the length of copper fiber after mixing on the con—
ductive property of composite was discussed. The results indicated that the destructive effect of high shear rate on copper fiber length
was much larger than the protective effect of low viscosity, and copper {iber with long initial length enwound during mixing and it was
difficult to disperse in the matrix. The research found that copper fiber with short initial length could maintain long length after mixing
when choosing an appropriate processing technique, and the conductive property of the composite made by short copper fiber was better
than that of composite made by long copper fiber.

KEYWORDS ABS, copper fiber, conductive polymer composite, length, processing technique
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