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ABSTRACT

In this work, properties of ABS/AES blends were investigated. Blends were prepared by casting from
THF. The thermal stability, light resistance, storage modulus and flame retardancy were measured by
thermogravimetric analysis, color difference in Fade-o-meter, Rheovibron, and limiting oxygen index(LOD).
The thermal stability, light resistance and storage modulus increased with increasing contents of AES.
ABS and AES showed similar LOL The LOI of the ABS/AES blends increased with rising contents
of AES but all the blends were found to be flammable. It was observed that ABS and AES was incompati-
ble from the morphology by scanning electron microscope(SEM).
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AHg-shd Tt

Table 1. Polymer materials

Sample notation| Characteristics Source
ABS Sp. gr.. 1.03 | JSR ABS #10
M.F.1.:08
H.D.T.: 86T
AES Sp. gr.: 103 | JSR AES #110
M.F.1.:08
H.D.T.: 90T

2. Blend Ax

ABSS} AESE 7z} THFl = 15wt % 248
Az, FEste] A2dA) o 2087 a7
2AYgR EFstgdct, o] SNqA] A
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Table 2. Sample notation

Sample notation Composition
ABS AES
B100 100 -
E100 - 100
B80E20 80 20
B70E30 70 30
B60E40 60 40
B50E50 50 50
B40E60 40 60
B30E70 30 70
B20E80 20 80

AE 725 AAG o5 2@ el castingsdtd
W7l FolA o 482175 WAl Sl E F
HA 7 F AFAZT] Gl FaFel B w7HA
AZAA A 30pmAEY filmg ddch do
21 blendd sample notation& Table 20 el
Ack, &, FAA AFA R Axe fAHRE
ZAZ 24T A|RE acetonedl| 20%F<F AA
A7) & F7)FA oF 244 7HESE ARAF L
A

31 g 24

TGA-DTA(Shimadzu-DT300A) S Al-§-3l ther-
mal stability® ZAstdrt. & $EE 20T/
min® Z NyF-H7]stell A FA3skqic),

324 &Y

PEE coatingd} hiding papero] £9& X X3
applicator® F7 35um® film& =HEXNTH
Fade-o-Meter (Model FOA-R (Atlas, U.S.A.))
E ol&3) AE AFo U.V. & A8 5 A4
(color difference meter ; CHROMAMETER CR-
231(Minolta Camera Co.))& A4 Ay 4
zel AEE F-shgich.

3.3 Modutus

Rheovibron(Shimadzu-DDV 1I).2& storage
modulus® A3 Gt F4-& F94 11Hzo} A
FL&£% 2C/minZ 3ot
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Limiting oxygen index tester(ZtAAbAxA]4
A& 7D (SUGA, ON-1)& AH&-se] Cubic¥d 4
Aol A o Hote) 37| EHFS A3 ADI) A
AA29] oxygen indexE WHIA|A 7pe] FdA
& EZHstodh

3.5 Morphology

A& morphologyt X HFAIAP| 7 (SEM)
(DS130-C) 2.2 #Asigith. Al5E JAAx
ol 4} A7 F WF coatingS B3t AR
Ao EeE PRl =3 ABSe} AESY T
2338 ¢ste] F3xizd 9] 7 (transmission
electron microscope : TEM JEM 100CX 5 JEOL)
&= ARgsiglth. AERE e ® Fel 0s02
staining3te] @b},

m Az g 3%
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Fig. 1-& ABS/AES blend®] TGAF41 & el
Zloltt, ABSS 7% 400C A=A ¥E AA
Al Rajs} A= AESS AS$ 520C A
A FE Fat AlRtEE & 4 ok, =] 650
Tl A 2] B8 ¥ 3FFAl (weight residue) %=
Z|1EL2 & o ABSY] 7% 13% A=ddH W
AES®] 7% 38%AX g ¥ F 9k F,
ABSXt} AESS! dA qtAAe]l & AL & F
glew o]l2 <lsf blendel UAE AESY &
Fo| Z7184E A3 A4 FIE ¢
At ole EE AESW S EPDM9 -3 W
Aol 71Ag Aot

=3 93¥-s= ABS, AES ¥ ABS/AES &
A= ¥ 5F <3 inverse-sigmoidal ¥ &) ¥-3l A%
(degradation kinetics)& “eRIic), 23] o
89, 919 poly(methyl methacrylate) v} poly(tet-
rafluoroethylene) 53 o] &3 inverse-sig-
moidal¥ 8] A FE Jeplle AR A
gk, poly(vinyl chloride)v} polychloroprenes} %t
o] 2wtA] 3 o] F-i 7] ¥ (two-stage degradation ki-
netics) S “EME 2EANE RISz Y

Weight residue(% )

—L 1 1 1 :
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Fig. 1. Effect of composition on the TG Thermo-
grams for ABS/AES blends.
(W : B100, O : E100, A : B70/E30,
V  B50/E50, [J : B30/E70)

ABS, AES ¥ ABS/AES blend®] Xt} AAI
28 e dAAE o A7} Bed Ao
A=,

2. 3 A4

£ dFeMde WFAHE AdEH Axgd
AEE vl®3tch. AEE color difference me-
ter& AH8de] A4 L, a, b5 7§ ¥ Hunter-
Schofield®] A x}Aol] ¢]sled AERME AlAbsta
o112 B a7 A AE @€ £7) 527
27, vlusigdc). Yapo) 2ol o3t AE ghol
HEFE B0 S5 Hog B 5 gk 1V

ABS/AES blend®] AE ## A& Fig. 24
el gl diAdti2 ABSE 229 butadiene
unit® s} JFAde] vghon Ealso] glo
AES®] FekZ7le= AES unith®] EPDMS] F7}
2 AF}E st emE EPDMO $9% WF
el 28 AEZke] %}i%}‘ﬁt}. EPDM9] 5%
We &R WFEALLE o8] A v Bud
u} 9\1‘:}.13.14)
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Fig. 2. Plot of color difference vs. irradiation time
for ABS/AES blends.
(H : B100, O : E100, A : B80/E20,
@  B60/E40, V@ B50/E50,
A : B40/E60, [ : B20/E80)

Fade-o-metert] €] U.V.x3&X]3}o] AAALZH
AE gte] Zrlshes AL EE U.V.o 9% A
29 o3 (degradation) o] 7]11&F ZlH) k&4
Zte] ZeolA4E ABS® AESY W34 ¢S
2 zolE B ZHog AAs 5= Ul

3. &t A &

Fig. 32 Rheovibron2® ZA3F AARAE
(storage modulus) (dyne/cm?)& A ¥ RAojt},
AES®] 2 %719} modulus®] F7lk= HlAH
AE Jebdch, o]& ABSeH AESS 7 unitW el
sl EPDMel butadiened) ®lsll 7]A14 A<
F7] i Aoz AARd,

30Ce 4 100C7Hx1e] w®A3ES W3S 2
A 571 32wl ABSS) AESY w4 Eo)
A9 zelr} glonv, n2AdFE VA EO] &
}o)E RYL ¢ F Utk ol AESHH
EPDMel $3% WdAd) 71e1d 222 Fig.
19] TGAZ 7}¢t A= ¥},
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Fig. 3. Effect of the Composition on the Storage
Moduli of ABS/AES blends.
(M : B100, O : E100, A :B70/E30,
¥ I B50/E50, O : B30/E70)

4, ¢ 9 A

L BA B

A 4422 4= (limiting  oxygen index ; LOD
test+ Cubic¥ AAF&oll A 9)H29le] 378 5&
A E A3t Aol AApE e AA AeE
A A ded e 2 se Wolch, 1510
ZF, W7)1F9 s A 218 VEL25 21
Bl ¥ AAA4E Qe AHe A5 F
Aol dedAe) e AR 1 gol ¥E5F
g Aol Hod Zold, 210)3al ALE L
wog 1 ddAdg FAHE 5 9ch

ABS/AES blend®] LOIZ vleldl 7ie] Table
3o]t}. ABS9} AES+ A9 #4413 LOIGHE
BN BAEe] A AES @5 7t oet
LOIE w#H A2 Frlslelov AEA ddd
AL g Aoz ey, ABS, AES A7}

Table 3. LOI of ABS/AES blend

Sample notation LOI
B100 18.0
E100 185
B8OE20 180
B60E40 181
B50E50 18.2
B40E60 184
B20E80 184




ABS/AES H3lz=9of EA =g A+
dad ol wi$- wleksl= 2 ABS/AES blend9) el wle} zho] WEAH AL F= core-shellF
LOI= it} 25 #Asg e} AES A% 249 EPDM
5. Morbhol AJ8-o] ABSH 2 butadieneo]| ®]s] B E3 ¥}
- viorphology YA o} stainingel & AVH 3 1 Az T

ABS 2 AES 2189 morphologyE SEM%}
TEMo2 #33 23] Fig. 4olch. A
SEMAH(Fig. 4-Ast B)& & 2w ABS®
AES®] ZRiggFx7} o AL & B 5 U
ABSoll w3} AESH-$ shdA]e] Al ok A
f4e] Fefrt PR = o)= AESH ] EPDM
3o EA) 7]a13 22 ABSH 9 butadiene
unitell B3] F& el 7]Qlg Aoz Halr
TEM(Fig. 4-C¢} D) AH4& B9 ABS7HS #

“}(phase) 99Eo] & FAHA Wsic),

Fig. 5¢ Ed=9 SEM Axlez Zax9
Z A9 ule} ABS, AES F A &9 £33 <] mor-
phology”7} &7 AAE UL o)X F HE-L bu-
tadiene?t EPDM ¥ A%< Atz 2

o e T
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(D)

Fig. 4. SEM(A, B) and TEM(C, D) micrographs of ABS and AES.
(A) ABS (B) AES (C) ABS (D) AES

17



Bet #o+tE F—u

)r’

—— W Y
- ~"“"“"“ﬁ;:33/{ &?f
=

- Al ""‘?fr !

; t T4
* N “;0,‘

# o
o

18K} saxx, BV 8482

VY]

. ‘Gry 4 SBKX Z [24 @423

(B)

F 3 . ol r;:
19KV 1 SerX B B7M @484

©)

Fig. 5. SEM micrographs of ABS/AES blends.
(A) B20/E80 (B) B50/E50 (C) B80/E20
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THFel 4] castingd ABS/AES blend®] &4l
gt 2Ee e3P

1. ABS/AES blend®) dHt44& AES &e}
Z7kel wet bk

2. ABS/AES blendt= EPDM<S] WFAdel &
¢ A E AESY] §efo| U1 E P o)
4 ebwch

3. &4 & 7% AES &3 Frld we F
7}etolil ABS®} AESS ®HAEE 2E7) F}
4E o & xolg mAth

4, FadA teste] 75 ABS9t AESE A9
AR LOIGHE Yreligint, Hal=e] 3¢ AES
ek Z7to] wet LOIE vl Ao s Zrtsliyd
o} AR el e gl Aoz Vel
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