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Abstract : To overcome drawbacks of the nylon 6/poly (acrylonitrile— co—butadiene—co—styrene) (ABS)
blend, nylon 6 blend with poly (acrylonitrile— co—styrene—co—acrylic rubber) (ASA), which containing poly
(buty! acrylate) as a rubber phase in substitute of poly (butadiene) in ABS, was examined. Poly (styrene—
co—maleic anhydride) (SMA) containing 25 wt% of maleic anhydride (MA) or poly (styrene—co—acrylo—
nitrile— co—maleic anhydride) (SANMA) containing less than 3 wt% MA was used as a compatibilizer to
fabricate blends having high impact strength. Changes in the mechanical properties of nylon 6/ASA blend
with compatibilizer content were similar with those of nylon 6/ABS blend. Blends having high impact
strength was produced when blends contained more than about 20 wt% rubber. Blends containing SAM or
SANMA as a compatibilizer were stayed in a injection molding machine at the molding temperature and
afterwards specimens for the examination of the impact strength was prepared. Impact strength of blends
containing SMA was decresed with retention time, while that of blends containing SANMA was not
changed with retention time.
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Table 1. Polymers Used in This Study
Copolymer . ___ Rubber Rl.Jbber'
Polymer composition M, M,/M, content particle size
(wt%) (um)
Nylon 6 - 16700  1.96 - -
ASA-1  24% AN - - 50 0.1
ASA-2  24% AN - - 50 04
ASA-3  24% AN - - 50 0.4
SAN 24  24% AN 174500  2.21 - -
SMA 25 25% MA 108000 2.02 - -
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Figure 1. FTIR chart of the synthesized SANMA—2 compati—
bilizer.
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Figure 2. Changes in the impact strength of nylon 6/ASA-1
blends with compatibilizer content.

Table 2. Changes in the Mechanical Properties with ASA Ter-
polymers in Nylon/ASA Blends

. Experimental .. Nylon/ Nylon/ Nylon/
Properties  ~  ditions "' ASA—1 ASA-2 ASA—3
Tensile strength 50 mm/min kg/cm 4557 7480 460

Tensile elongation mm 110 80 140

Notched impact 1/8"(25 C) kgcem/em 82 70 105

strength 1/8"(=15 C) kg cm/cm 15 8 23
Heat distortion 1/47.18.5 ke C 36 89 87
temperature

of vehd 24Y SMAY SANMA 25 UUE/ABS Edcg}
v JAE/ASA BU=0] A43AE st AL o
Uk o] ATE vpgo R o)f] BE ¥ SMAE FE3AR
AHEERE 7 o)l €EE 5 phrZ SANMAE AMgsl= 2%
2 phrZ 173kn AP APt

D2 e W s W2 £ Yol Wt 1Yo ) Y
o] W Bd=0) 2 Jm WS Ags) Y8 YU g
(50 wt%) 3} 42319} eake mAeka, AN o] 24 wi%d
SANE #H7psled Bd= o] % ke 2dsigick ¢4 Ad
& ASAE sl Sl Al E7e] M= e ASAVE 23k vt
UE/ASA/SAN=50/40/10 EA= (4314 SANMA-22] &
&2 phr) & AF3la ©]52] E4& Table 2o VeI &
A=o) AMEE ASAQ] FFe) Wk BA0M Yehbs 71 2 2
ol XA FAMEAA Uehed, UAR/ASA-1 BRI (F
749) 371 :0.1 mm)oll BjE] AE/ASA-3 BA= (1542 2
7] :04 mm) 7} 958 34 AEE VeI o) 3] 4
ZEE Yeils 339 27 EAlRITRE 28 JERY, B
AR F3 A717F 0.4 mmQ) TH¥AAE ¥ Be=r) 0.1
mme T53E F3E BATol Hsf) 53 24 P
YE AE & 5 A0AN AzE g Y 24 s
e 274 7l 248 5 ¢l 22 37)¢] a5
e UIR/ASA-2 EUi=e} UAE/ASA-3 EWE9] &
T 53] —15 ColMe] A& 57 ZA=g vlwshd JA2/ASA-

BTt e & F Sledl ol AR 1 748 A

o

o

il
q
S BEE

w



2A&3kA 7 2389 VYR 6/Poly (acrylonitrile— co—styrene— co—acrylic rubber) E#=2] 54 11

tan &

0.051

0

.00 v T T . - r r
-100 —-80 -60 —-40 -20 0 20 40
Temperature(C)

Figure 3. tan 8 of the ASA terpolymers measured with DMTA.
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Figure 4. Changes in the impact strength of nylon 6/ASA-3
blends with rubber content.
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Figure 5. Changes in the impact strength of nylon 6/ASA-3
blends with nylon 6 content.
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Figure 6. Changes in the impact strength of nylon 6/ASA—3
blends with retention time in the injection molding machine at
260 C.

(c)

Figure 7. Changes in the cross sectional morphologies of the
nylon 6/ASA-3 blends with retention time at 260 C. Note
that SAN phase was etched out by using methylene chloride as
a solvent; (a) nylon 6/ASA—3/SMA blend (without retention);
(b) nylon 6/ASA—3/SMA blend(after 10 min retention); (c)
nylon 6/ASA—3/SANMA blend(without retention); (d) nylon
6/ASA—3/SANMA blend (after 10 min retention).

2t 7 ZA=9) vt FEECE SMAZE HAs a3k g
Agkg 317) fald VIS AT Rhgsle] e SMA—g- Y&
AN o 22] o] Fglo] A Eapsjiof it
A7)} AREkA W-g3Hs SMAE k0]
7VEs Al EE "% l st 7 wite] AlF Algte] Hojzle|
o2 ol o] =g (overgraft) SMA—g—1}+
AE PAd=lo] ojE0] njd FHIZ EAJE1A Ao, oE vAdL ¢

olaf Ardell EAsk#] Bt SAN A F& UUE o= o)Fs}
o} AFggo) Azt o)e} o) Frlst W0 gk A8 A
s7F el Bdlee] 22 72ert ASkE) Figure 79l SEM

S, A31W A1F, 20074

B2Zex)9} 1558 AF Fo El=

5 EX]—EE— WE}LH%E} SMA§ AR XES AR A B9
ME w2 T4 AEE vehd Qe AES %—"é el
o AF Fole 8ol AT & F %Mt vHH SANMAE
FEIAE AN SREANE 24 JEE} w4 I} vt
2] 2t 53] MAE 1.0 wt% Eh 3= SANMA-19]

AS 4 7% A7 MAE 3 wi% Egsl1 9= SANMA-2
B} Zok=d ol NkSE & QlE MASY = zjolof 71915k A
2 A=) Figure 79 VeRd 21349 SANMA-1S 443}
A2 ARgE BECME AR A5 BERA A3t ALY 9lgl
o} ool Ag FHeMH A BY 48, 2 T4 AL A
T S 2E UAE/ASA BATE A Hakls e

3o Exshs HeUelM 15 T oF 20 wt% 7t

o] <
=4 ]‘l AR E Y MAE A% X33H gle SANMA
5 ARg3foF gt
4 B
WA E/ABS BA=9] Al gdd nFAe FAIsHEA o]

o) @ /Wde] Hall ULE/ASA EA=F Alxsha 09 &
A& FHsiith ULE/ASA B=e) 8shE YIE/ABS
2SS} Zo] VIE AR 2ol X9 obil] 9 whe e $ 9l
4 delibe TEFL Qs SMA F= SANMAE AMskgct.
HalE/ASA RIS ofE B 350 448z A4sigo
o, BRI o] 2 o] 20 wig olIdd ¢ 4 AEE
HERASIEE B W0 34 dve ¥iE 273l 9% 9
e} 719 FHels S Ut =g 49A 582
A8l 12 AF DL AHE A3} whsA7)e MAE Tk X
T SMAE FE3A= EE EA=RY MAS &% Z3
SANMAE ARt BR=7} 6t 94 debdde vehigich

Al 21 & A Tdigt S H|el(2005) o3 A
TEUE
#ongEH

1. R. J. M. Borrgreve and R. J. Gaymanans, FPolymer, 30, 63

(1989).

2. M. J. Modic and L. A. Pottick, Polym. Eng. Sci, 33, 819
(1993)

3. B. K. Kim and S. J. Park, J. Appl Polym. Sci, 43, 357
(199D).

4. V. ]. Triacca, S. Ziaee, J. W. Barlow, H. Keskkular, and D.
R. Paul, Polymer, 32, 1401 (1991).

5. Y. Takeda, H. Keskkular, and D. R. Paul, Polymer, 33,
3173 (1992).

6. A. J. Oshinski, H. Keskkular, and D. R. Paul, Polymer, 33,
284 (1992).

7. A. Misra, G. Sawhney, and R. A. Kumar, /. Appl Polym.
Scr, 50, 1179 (1993).



10.

11.

12.

13.

14,

15.

AE3A 7 £3h8 A E 6/Poly (acrylonitrile — co—styrene— co—acrylic rubber) E@A =2l EA 13

. B. K. Kim, Y. M. Lee, and H. M. Jeong, Polymer, 34, 2075

(1993).

. B. Majumdar, H. Keskkular, and D. R. Paul, Polyvmer, 35,

3164 (1994).

B. Majumdar, H. Keskkular, and D. R. Paul, Polyvmer, 35,
5453 (1994).

T. O. Ahn, Y. J. Youn, and H. J. Cho, Polymer (Korea), 12,
523 (1998).

R. A. Kudva, H. Keskkular, and D. R. Paul, Polymer, 39,
2447 (1998).

R. A. Kudva, H. Keskkular, and D. R. Paul, Polymer, 41,
225 (2000).

R. A. Kudva, H. Keskkular, and D. R. Paul, Polymer, 41,
239 (2000).

N. Kitayama, H. Keskkular, and D. R. Paul, Polymer, 41,
8041 (2002).

16

17.

18.
19.
20.
21.

22.

.-E. M. Araujo, E. Hage Jr., and A. J. F. Carvalho, J. Appl.
Polym. Sci, 87, 842 (2003).

D. R. Paul, “Interfacial agents, compatibilizers for polymer
blends”, in Polymer blends, D. R. Paul and S. Newman,
Editors, Acardemic Press Inc., New York, chapter 1, vol. 2
(1987).

C. C.Chen and J. L. White, Polym. Eng. Sci, 33, 923 (1984).
S. Wu, Polymer, 26, 1855 (1985).

H. Kim, J. K. Kim, S. Lim, K. Lee, M. Park, and H. -J. Kang,
Polymer (Korea), 29, 565 (2005).

E. M. Aratjo, E. Hage, Jr., and A. J. F. Carvalho, J. Appl.
Polym. Sci, 90, 3512 (2003).

J. Choi, H. Kim, D. Han, J. Lim, D. Oh, and K. Min, /. Appl.
Polym. Sci, 101, 1 (2006).

Polymer (Korea), Vol. 31, No. 1, 2007



