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2 & AR A W2 ARt HEY At W 15sHe FX5t olof wal, MR AxjoA= B2 dol
HEE) o]y gt 49 el AR BEY 75 A7), 23S gt ol sty gt Wite =z &
QEZ FESAY AT = Y= FELA ] gt Talo] AL vt & AFolAl=, PAGO] AHY <33 ©ade
(Resource-recycling carbon filler, RCF)} §-2]4-8(Glass fiber, GRE A7l SAEGALAE o|&2UE7]|E o]
ofo] A|xotArt. o]E9] AxE utAHWA] ARE B 2step 3T utAEBR] AR glo] Istep 3HOE 7+ A
X5ttt ARE gHAaEdAA o] s PAGSE RCFY 45&E, E4 9 7|A48 &84, #4M3E B7kskqlch. 273 o
2, 2step THLE AT GAEFAAT} Istep FHOE A X3 SBAEIJAY R SHEES} 7| AH E/4J0] 59
FE=tl, FAFHAA T F(Scanning electron microscope, SEM) °]u]|X& &3 PA6 matrix© st RCFS] EAHJo
FFE H2 A0 FRIFHIIY. E79], 2step 3HLE A2 ©AEFAA FolA GFZF 100 phr A7H=EHAS o, &
AnE, AFAE, FJEIE0] 242 4.2 W/mK, 48 MPa, 11800 MPa® S7Fstqict.
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Abstract Currently, a lot of heat is generated from automobiles' electronic devices as the growing
automobile industry promotes automobile components' miniaturization and high performance.
Subsequently, this heat deteriorates the automobile components' performance and causes their
malfunction. Hence, heat-dissipating materials, releasing this generated heat outside or controlling it,
have received considerable attention. Consequently, this study prepared heat-dissipating carbon
composites for automobiles by adding resource-recycling carbon filler (RCF) and glass fiber (GF) with
polyamide6 (PAG) and using a twin-screw extruder. In particular, these carbon composites were prepared
under two processes: the 2step process prepared them from a masterbatch, whereas the lstep process
prepared them at once without a masterbatch. Subsequently, these prepared carbon composites were
measured for their PA6-RCF interaction, thermal and mechanical properties, and constituents'
dispersion. This measurement showed that the heat-absorbing carbon composites for automobiles
prepared by the 2step process exhibited superior thermal conductivity and mechanical properties
compared to those prepared by the 1step process. Further, the scanning electron microscopy (SEM)
studies on these composites indicated that their RCF dispersion in the PA6 matrix significantly positively
influenced their improved properties. In addition, a GF of 100 phr in the said carbon composites
prepared by the 2step process increased their thermal conductivity, tensile strength, and flexural
modulus to 4.2 W/mK, 48 MPa, and 11800 MPa, respectively.
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Table 1. Formulation of the masterbatch and carbon
composites prepared by 2step process

Sample PAG RCF MBI GF
(wt%) (wt%) (wt%) (phr)
MBI 50 50 - -
d-P1 20 - 80 -
d-P2 20 - 80 20
d-P3 20 - 80 60
d-P4 20 - 80 100

Table 2. Formulation of the carbon composites
prepared by lstep process

Sample PAG RCF GF
(wWt%) (wt%) (phr)
P1 60 40 -
P2 60 40 20
P3 60 40 60
P4 60 40 100

Table 3. Process condition for carbon composites

Sample Temperature (C) Screw (rpm)
MB1 200
d-P1 100
d-pP2 100
d-P3 100
d-P4 220~250 100

P1 200
P2 200
P3 200
P4 200
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Fig. 2. Thermal stability of carbon composites
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Thermal Conductivity (W/mK)

Fig. 3. Thermal conductivity results of the carbon
composites prepared by 2step process

Thermal Conductivity (W/mK)

Fig. 4. Thermal conductivity results of the carbon
composites prepared by 1step process
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Fig. 5. Schematic diagram of thermal transfer
paths for carbon composites
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