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Abstract: In order to study the thermal conductive properties of the aliphatic polyamide 6 (nylon 6, PA 6)/expanded
graphite (EG) composite, the thermal conductivity was measured by varying the composite fabrication method and the
specimen processing method. When the PA 6/EG composite was manufactured, the EG content of the main feeder and
the side feeder was changed, and compression molding and injection molding were applied as specimen processing meth-
ods. Considering the mechanical properties, the optimal EG content was 40 wt%, and the higher the EG content in the
side feeder, the higher the thermal conductive properties were. In addition, the thermal conductivity of the compression-
molded specimen compared to the injection-molded specimen was excellent, which was measured to be related to the
orientation of the EG. It was analyzed that the complex viscosity was partially increased by the addition of EG, but did

not affect the processing characteristics of the composite.

Keywords: thermal conductivity, expanded graphite, Nylon 6, main and side feeder, orientation.
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ME. 2 Atxe S SFAE A=sl7] A8l &
7ha’d A1 PA 6= HIGAFY AKKorea)o] H I 61.41
cP(x0.05)%] TK2451 gradeS AHE-3F3, Ao AxAd
F44 EGe Y1221t 2AKKorea)2] <% 99.02%, HIS 1.20,
U= 180 um(=70%)2 AR5

SEA M= R dgdrHo| mE AIEME. PA 69 B
= 80°C LEA 6AIZF o) xS &, Iy T 2
Z7 uel o]5%E7](twin extruder, HF-EIZA}, Korea, @-
19, L=760 mm, D=19 mm, L/D=40)Z ©]& &} 260/260/
260/260/250/240 °C, 250 rpm 27104 PA 6/EG EIAZ A
Z319t) PA 6 A9 EGE 10-50 wt%Z7kA] S35
), FAA 0] FAER e dAEE 342 I ¢
3 EGE 40 wt%Z IA 3N F/-FJY= 4000, 30/10,
20/20, 10/30, 0/402 PA 6/EG B3| &5 AZsIATt 183
EGe] ko @ Qe dAn: g3 3l 71A4 EA4S gl
3171 $131 50 wt%= vRSE{8]X] (master batch)dle] FFU+
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o T S8 918 4SFA1HS 265 °ColA] Hot press
FHAIZAF QM900M, Korea)S o]-&3lo] A 2F619] L, A
A& AFE7](injection molding machine, 5A1-F<AF PRO-
80MC hybrid, Korea)s ©]8-3}4 A% 260 °C, B85
80°C Z7ollM HAEES} 71413 B4 AHS A

24 ¥ &Y. gd=x== A7 50.8 mm, 77 3 mm<]
L A S AREEl] BdEHIE S ASTM E1530+F
72 zb= guarded heat flow meter' (thermal conductivity
meter, AnterAl NITHERM2022, USA)C. & =433t} 2]
ko whE o 9 F35AL TRsAIEAIE 7] (UTM, Tinius
olsenA} H50KS, USA)E AHg-ste] SA4 3L, AFAEE
ASTM D638 EFAIHHOZ 5 mm/minol|A] 4351 01,
2371 ASTM D7902.2 2 mm/mindllA] 433t 9]
AP AT ) ek AFAE SRS el Zkzke] AlFFHE-L 5

5] oA EE HAste] FAROE AREEATH G o=
= ESHEA7I(TGA, PerkinelmerA} Pyrisl, USA)E ©]&

stHoH, $2E&EE 20°C/minS 2 40-800 °C@N,2] &%
HLleA AL Z1Y3IAAL, AXSAIE A (DSC, Perkinelmer
A} DSC4000, USAYE AHE-stod Al 4-6 mge F3l] 50-300
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Figure 1. TGA analysis by heating temperature and mass reduction
rate.

Table 1. T, T,, Ty, and specific gravity of PA 6 and PA 6/EG
composites

Sample 071 5“ OT d Specific
(°O) (°0) °C) gravity
PA 6 168.36 225.01 423.18 1.135
PA 6/EG10 193.22 222.00 440.62 1.194
PA 6/EG20 193.87 221.70 441.97 1.273
PA 6/EG30 193.49 222.73 446.65 1.334
PA 6/EG40 193.14 221.93 450.20 1.416
PA 6/EG50 193.30 222.10 452.89 1.508

(a) (b)

Figure 2. (a) Compression specimen; (b) injection specimen.
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Figure 3. Thermal conductivity comparison between compression
molding and injection molding of PA 6/EG composites.
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Figure 4. SEM images of the PA 6/EG composites with EG=40
wt%: (a) x200; (b) x500 in injection molding; (c) x200; (d) x500
in compression molding.
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Figure 5. Mechanical properties of PA 6/EG composites: (a) tensile
strength; (b) flexural strength.
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