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Abstract: The melt intercalation to commercialize nanocomposites in a pilot scale was applied and the water absorption
characteristics for polyamide/MMT nanocomposites manufactured by twin screw extruder was studied. As a result, water
absorption decreased with the introduction of MMT and dimensional stability was improved. However, as water absorp-
tion increased, flexural strength and modulus were reduced. Therefore, the effect of MMT introduction on mechanical
properties of nanocomposites was clearly observed, which may increase the level of strength by maintaining anti-water

absorption property of nanocomposite.
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Figure 1. X-ray diffraction patterns of MMT and nanocomposite
with various mixing conditions.

o] Az x#%%‘-ﬂ 71A12 ARk E9 “4H] (super mixer;
SHINHWA)S %] a%it}. =3+ Au) o Nylon 66 10 kgl
MMTZ dA (1, 3, 5, 7, 10 phr) FU3F2, AHsp=]A] 2
A= A Yl 800 rpmo g 2% Fot Tl &
g A, Nylon 66 213 7x7]A oF 120°CE 8A| 7,
MMT= ¢F 100°CellA] 8217 1% & ARE-8lith &3 ¢
5’—3_ % o]& =]l TEK- 45(SM Englneerlng)—— o] &3}
= 280 °CollA screw S-S 200 ipm e E FE3I T
ga WEeEgH = Al AE7] IDE 75ENS ©0]8319] nozzle
L 285°CoM 2% 60°C A1 w8l L3 2710= At
= F A2(0F 25°C)lA A dztete] AlES AlRbekiTh
2 A7 AlHS RS 918 A1E H3 (sample code)=
PNOZ FA3aL, 2 Ho] MMT =9 938 BAI8I3Th
Z, MMT &% 1,3, 5, 7, 10ph7t =98 A=) s} 2
z} PN1, PN3, PN5, PN7, PN102.% UER:, PNOE MMT
7t EQEA] 2 AEE YERAIT
& SM. 4 S9S(water absorption) A&
military specification(MIL-P-63510)0l14] A|A] gl BIH-S
slom, Al 2 12.75 mm, 57 6.4 mm, 2] 126.7m
o] AEHA| P& ARSI S-S Al S 1127
oﬂﬁ 711 °CollA 2407 Ax3E & WA A T S48
AL, Bl 711 °CollA 8AIZE AR F- %4*1 TEE S
4 0}025} olggt HAL WSl A&E= 7 e S8
9] 27} S5mg ©lakd W] #HE 71%3 F(conditioned weight,
CW)oZ A5t 25T 548 F, AlHE 23+1°C &
FerollA 2407 B A F 715 (wet weight, WW)
< ST AxTFH TS ol8ste] 247

Lo
ol



MMT 37}l W& Polyamide/MMT W=Egtd|e] &5 B4 115

i &48-(24 hr-Water absorption)2- 2] (1) A4St}

(WVZ# x 100 =24 hr-Water absorption(%o) @))

TS Ao R R 5
Zlggate] A whE i
Az HE i 32 S (diffusion coefficient)S Al4FHA
ot 2R3} Asol mE F3S ERlsk] I3 TA instruments
(71=H)AF2] Q2000 differential scanning calorimeter(DSC)E
AMgsle] Bl om, A 712 purging AEIOIA 714G @
WS 10 °C/minZ 4513

Xl W88, X5 ¥sl&(dimensional change)> T &
TFEY AxTE S A AIEHSE AH gt dol
(conditioned length, CLYE Z783}aL, F 800417+ JA| & 7}
F4o](wet length, WLYE SA45to] 4] (2= Altsiitt.

QKLC_..Z..CQ x 100 = Dimensional change(%) 2)

o

=50 2t 7IAN HE dE. 55 vE F54EY
FE2 AHS 25°C SN 2407 F 4847 57t A
Ag & ASTM D790(flexural properties of unreinforced
and reinforced plastics and electrical insulating materials)©l]
mel % 25°CollA] 95 174A1E 7] (universal testing
machine, INSTRON)Z Z4 3}, /T HA A &2
25°Ce] BaE AlEe] I wet vlastelnh, Al xS
span 50 mm, 34 % 1.3 mm/ming &3t oW, F37
Lol SA2 Al FEA M o ZNE =it
Foll W2 FA%Ee] FFS S 25°C SHTNA 24
AIZF 5L 48AI7F E3t HX|SE & ASTM D256(determining the
izod pendulum impact resistance of plastics)oll W&} &%=
25°Co A oto]2E(izod)d FAAE ¥ (impact tester,
TOYOSEIKDE ©l-8-8l] 5431, S-7<rll JAoHA] o2
25 °Col BE A|He] FAZES} Hweih Algxie®
© 60 kg 48k 483kt

Elo{l

d

t

dn o EB

& SM. YB3 247 1 F58 ANPERE
Figure 20 YERIEH], MMT $teko] S718=2 2447}
TE 578, S 99 TAY SRl A¥H R has)
£ A3S HATh ol2ld MMT 3ol e 412 55489
74 Nylon 6 2 MMT Y= &A1& A58 D. PN

Vlasveld 53 Nylon 66 Y=5-3A & A+ X. Liu 5°]
U AFOE MMT ol S7H5 MMTZL v
A T gt Gatoll gk el E2A1e] kol STkl
e Aoz A 5 otk F, ol g o=l o3l 5

p

0.8

©
~
L

24hr water absoption [%)]
o
»

0.5

0 2 4 6 8 10
MMT content [phr]

Figure 2. 24 hr-water absorption of nanocomposite with various
mixing conditions.
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Figure 4. Heat capacity of nanocomposite for crystallization with
various mixing conditions.
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Figure 6. Water absorption of nanocomposite with square root of
time.
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Figure 7. Diffusion coefficient of nanocomposite with various mix-
ing conditions.
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