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Abstract: A non-isothermal crystallization behavior and dynamic rheological properties were evaluated to examine the
effect of expanded graphite (EG) content and fabrication method on the crystallization process and flow properties of
nylon 6/EG composite. The melting temperature did not change significantly when EG was added, but the crystallization
temperature showed a significant increase. Avrami analysis was performed to analyze crystallization behavior. As the con-
tent of EG increased, it was shown that the shear thinning behavior increased along with the increase in the complex vis-
cosity of the nylon 6/EG composite. It is evaluated that it can be processed under conditions similar to nylon 6 during
the polymer processing.
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Figure 1. Structure of expanded graphite.
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Figure 2. DSC cooling (a) and heating curves (b) of nylon 6/EG
composites.
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Figure 3. Avrami analysis of nylon 6/EG composites.

Table 1. Crystallization, Melting Temperature and Avrami
Parameters of Nylon 6/EG Composites

Sample T.(C) T () n k
PA6 168.36 225.01 2.51 0.73
PA6/EG10 193.22 222.00 2.72 0.76
PA6/EG20 193.87 221.70 2.84 0.71
PA6/EG30 193.49 222.73 291 0.71
PA6/EG40 193.14 221.93 2.96 0.72
PA6/EG50 193.30 222.10 2.66 0.72
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Figure 4. POM images nylon 6 (left) and nylon 6/EG10 composites
(right) at 250 C of 1C/min.

ofsf) Yehhbs Aog, #4 2= 3t olxIRt 2pdee
oS 7THAAL 7] Wi Yehbe Zle R et =E
AL AR 2o ol549) 5ol A vEhtaL dA] &
of 74 Hri= Ankge @78 TEE Ueile ZloE At
Hrot. 53] 79 EG Tl Qaix A4 el Bel B
oL 7= sl xﬁﬂxﬂ._i A7 ol oA U2
63} & Aol flE Zo= M Hn)

EG2] H7l whe YAR6/EG B30 24 IS gl
3l7] 918 XRDZE =43} 3L, Figure 59 VEPAITH v
§64 AR o =] 7k ool s AujAoln %

FaH MEEe oF 283 B ML=l v 2Rl
At y& AL opr=r] uﬂawu A\ 22 1 (zigzag)
W3} FUS FHo| H AR E oF ARG 27 =
EA Bk o3 vd 239 %zﬂ%f Do wet geA|
o, XA 339 49 oF AAL 20=24° 2 20°4 e}
U, yd AAE 20=21°¢] 3|-DAE YeERiTi Y B H
o] Utk B3| Az #A glo] YA E6/EG B3
M= EGE H7HE Q18] EG7} g&%_‘ A L 3 a
Aol A or AAHE o BT YAZ6/EG
S ARA YFE 20 =26.04°, 54.26%114 (002), (004)2]
A ARHol gk fre] 3 #art vephs Zo® &

ot _1}11

— PAG
- =M40rsS0 -~

= MOS40 ] s\
—_ - MB 3

N e

-
|
gy e P

Intensity

o

2-thetha (deg)

Figure 5. X-ray diffraction of nylon 6 and nylon 6/EG composites.
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posites as a function of frequency.
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Table 2. Complex Viscosity and Power Law Index of Nylon 6/
EG Composites

Sample Complex viscosity (Pa-s) Power law index

at 1 Hz (n)

PAG 487 0.80
PAG6/EG10 278 0.45
PA6/EG20 5540 025
PA6/EG30 81400 0.12
PAG/EG40 116000 0.05
PAG6/EG50 928000 0.07
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