.M &

49 nEse] g REAES NEH BANAe] BHTH BB AT AA F
ol thek EMI #A7F B2 A8 Qo wEa Ay BYs]7)e ESD /1%
ol 27E T A WA AVWEY nEAE FAAAT AAY HA7) BAE ¢

e F9dte HRdE A7IA=EAdS Ze 299 AAME e Wy A2
=4 filler® W3t W, T =50 A=A 238 Ev ®dd 3¥de
¥ Re etz 71zl ARG BAYE WA 7HE #e

U HEA filler® #3703
sled de] o)&¥xm dut. HEA fillers carbon black, carbon fiber, powdert}
fiber,chip”d 2] metalo] €2 Ab&3 1 QY carbon blacke] 7% Ao EA7F
2 metal”l fillerd 2% Zrree @¥o) Aok B AFo)Mx HPE/APP polymer
blendel carbon brush AA#AAA LA=E 1 FFF #Carbon brushg HA7H:=
4 filler2A $¥E2 33l BEPEAE AxT F 4= 54 9 Morphology 5
A, AVNAEEANS =P 24 Antistatic material2 &) & 754 Hrhshsch

Il. Conductive Composites

A

A71HA=A Bga= FZ thermoplastic matrix resin®] powder, chip, fiber &2
ANNAEA fillers &) AzHH o x4 fillergo] P2 AHEE L
t}. Table 12 AVIHEA B3] Al 5w BAAQ fillersd A& Uetd ZHo
fillere composites®] A}&&£ %o wet HEA filler’t matrix A EFHUES 4
composite®] H7|HE EAI 714 EHE EF F7HA7]+ high performance grade
o AEA filler2 A7tEAL W composited 71AIA EAE AFA7E d¥rE
typeo. 2 TR ¥} Carbon fiber, Graphite fiber, Stainless steel fiber, Metal-Coated
Glass fiber 5& AEAXIY 71AFH E4L EF {78+ composited] 2 3F3 high
performance grade® Y@ At&59 fibere]l #WSE copper, nickel, silver T2 &
coating® filler®] A% 58 HA7IFE 54 Yehulo A& x#HF composite]
filler2 4 Abg€oh”

H 32
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Table 1. Several Usual Conductive Fillers and Their Incorporation modified Loading
in Thermoplasticsg)

Enhanci Typical content Additi Typical content

nhancing type (Wt%) itive type (Wt%)
PAN carbon fiber 30 Ketjen carbon black 5-15
Graphite fiber 10 Furnace carbon black 30-40
Aluminium fiber 30 Aluminium flakes 40
Stainless steel fiber 5 Aluminium powders 30
Nickel-coated 10 Nickel-coated 2
graphite fiber glass beads
Gold-plated glass fiber 30 Copper powders 30

m. &4

1. 48A Hx

2 AFo| AME ¥ matrix FA% HDPE(High Density Polyethylene) A& 9] post
consumer milk bottle3} Polypropylene &4 scrap2 F43t9 5¢ under size®] chip
doz B4t AR5 conductive filler2 AME® ¥ carbon brush(KAhHe A&
grade$} T3 wel EAo] tEd FAHY 23R/ FAHHANEES A 3o AR
3tk HHDPESt #HPPel 4838 A% A4&33A=ZM PE-g-MAH (EM-520M,
Honam Petrochemical)® PP-g-MAH(CM-1120, Honam Petrochemical)E 1:1 H|& =2
&33td Dual compatibilizer® AF&3F53th.

HHDPES # PP chip, &3 4& vacuum drying ovenol|A 60C, 12hr T H %3}
o 100CalA 24hrold HAZE Hcarbon brush®} Double cone mixerdlA 30rpmo &
1087 &3 F twin screw extruder® ©] &3] 60rpmoZ ¢&3slA pelletizing 351
t}. 7}ZE pelletd 70CoH A 24hrold AZ3 F Hot pressol M 200kgf/cm’e] & o

g E] AJPE AHE AR3}H¥o Table 2.9 HPE/#PP/#Hcarbon brush

Table 2. Processing Temperature of Recycled HDPE/PP/carbon brush composites

Processing Temperature(C)

Extrusion Compression
Feed Barre] 1 Barrel 2 Die Molding
170 205 210 230 225
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2. Morphology &4 A€

Hicarbon brushel €8 #FA 2 matrixe E44& #2387 93 zooming
stereomicroscope® ©}lg3sld 975 # “ﬁiﬂﬂ EAE 60vle vl &2 FAsHoH
SEM(Scanning electron microscopy) ol &3t9 fillerd] #H T matrix<he] A
AEE #EIY] A AHE AF 2 oM ¥ F IAdAA 2 fracture
surface® gold sputtering$t ¥ 5004 2] wi-&oflA] &3

3. 714 Zx ME

Hcarbon brushel &7 E F & w A B4E A7 A& AzE 5
AEAE ASTM D638 7F3¢2 AHo=Z }%5}04 Tensile strength ¥ Elongation
ot

MM EM AME

T8 &%) & F71A #HCarbon brush?| #F#H(10~50 wt%)ol wh H3d 3 A o

M7l E EANE ASTM D2579] W o2 ohm-meter® o] £33 &A434 ).

|

==
=4

Of

iv. 23 g n%

1. Mo J|HH U EM

Tensile strength, Elongation test 55 3 E&A4 89 7|A4 =& Algs
% Table 3.9 UEbd upel o] T8 %ol th2 F Hcarbon brush ZF el
Zhell wet A= 2oy T2 FF BEA carbon brusht H2%
Z7lo) WE AT #A2EaH7 7o ol BEA dHcarbon brushe =7 &
7y 3z bulk density 7t 0.83g/m¢EZ A5 4 carbon brush®] 1.26g/méEth 2t7] uj
2o AA ZRu Z7le) B2 YA A7 Yool Ao ArEF )

o
oﬁ,‘. o my

Table 3. Tensile Strength and Surface Resistivity of Conductive Composites

Test Tensile strength(kgf/cm?) Volume Resistivity (2 -cm)
A process l B process A process B process
Filler content Carbon brush 1;Carbonr brush | Carbon brush | Carbon brush
10Wt(%) 1519 | 1485 . 33x10" | 23x10°
| 20wt(%) 1433 | 1332 1.7% 10° 55X 107
30wt(9%6) 138.2 1215 2.4%10° 1.2x10°
40wt(%) 123.3 109.4 2% 10° 300
50wt(%) 119.6 939 290 60
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2. Morphology

Fig. 1& A=A fillerE A}€¥ HHcarbon brushel A& e), HHDPE/HPP/H
Carbon brush 3% A&Ae] EHg FgHnAE o8l ZHY ZFHAe} Wy B
HEAe dHe SEMe2Z X3 AdgA a)e ATHoA 2A€ dHcarbon brush
9 4EAE JetA Ao b BEANA BAE Fcarbon brushet 4 FAE el
RAolth, B &AM 4" dcarbon brush®] A% d=7t EFY 3tF o™ ol& filler
9o 2 &0) Folhdo Wit FRY F2FA AAE Yo HALEST ¢ F AU
%]

FAo 2uF dde FAY 2 F APA =25 EA3E R fillersto] AHESH
J

a) Recycled Carbon brush (A Process)

b) Recycled Carbon brush (B Process)

Fig.l1 Morphology of R-Carbon brush and R-Carbon brush(40wt%) filled Composites
Left: R-carbon brush (Zooming stereomicroscope, X 60)
Middle: Surface of Composite (Zooming stereomicroscope, X 60)
Right : Fracture surface of Composite (SEM, x500)
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3. Mg MIINE BN

2adAd8 42 Volume Resistivity® & A3 Zi Table 3o Yeld wie} Zo]
carbon brush®] =z #o] 20wt(%)NME ATA fillers 1.7x10° Q-cm, BEA filler
o] A9 55%10° 2-cm®] S5 AVHE B YA ol Static dissipative
materials®] volume resistivity7} dwrd o2 10°~10°Q-cmolm2” ESD Mgz &
3 A& 7tE3 Azelw dHcarbon brushe F#FHE 50wt(%)E =Y A$ EMI
shielding MEEZAE &) 7153 AAE et A7[HEA compositesE A
zot7] AT HFEA fillerg HFE 5N FUL A= S AAHAA Hcarbon
brushe A7Fe] A7 A=A filler2A &3] Al 7He ¥ Aoz Algdoh

ol R ALAAIAAIE ABE AlEAE ADe A
5 A9dE Aged BAmEY
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