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Abstract . New technologies in the polymer processing have been required with development of the

polymer industries. The understanding of the rheological properties is needed to develop the polymer

processing technology. Therefore, this study involves the investigation of the rheological behavior

in

the mixing which is one of the basic technologies in the polymer processing. The continuous type

mixing machine(Twin Screw Extruder) and the batch type machine(Internal Mixer) were used to
characterize SAN/SBS blend in this study. The results showed that tensile strength, elongation veild

strength, hardness, heat deflection temperature, flexural strength and flexural modulus increased

with increasing the weight fraction of SAN. However, the elongation at break point decreased as SAN

content increased.
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Table 1. Characteristics of Materials Used in This
Study

SAN(Styrene- SBS(Styrene-

Chemical name Acrylonitrile)  Butadiene-Styrene)

Sources A g3 Phillips 66
Grade number HR5330 KRO1
Styrene content  72% 75%
MI(g/10min) 3.0 8.0

Atk FTHE HILE 817] 918t ReES 23 F
£EE 30rpmo 2 F-A ke AEsR),
A=
ARAANEZA AYBRANA Y=l SAN(Sty-
rene Acrylonitrile) 3 PhillipsAl2] SBS(Styrene-
Btadiene-Styrene) & A}-2-3}ich ol g EA
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24
HAE2AS 938l Capillary Rheometer(Ro-

sand) & A}8-3}of 220C oA 2FsIP o FAH
9] A& 9|3le] Scanning Electron Microscopy
(JA-840A) & A1g-3tt). w3 7143 BAHS =23
3}7] 913le] BattenfeldAte] A}E7] S o] &8l A1
= HENT. AR, A& AP (Inst-
ron) & AH&-8tY Smm/min $E2 FA3H o F
ThEel FREALL 2.8mm/ming £52 23
Yt FAAEE ool FAAE7(Toyo-
seiki) & AH8-3l] Al 1/4"9} 1/8" =252 114
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Fig. 1. The relationship between shear viscosity and
shear rate.
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Fig. 2. Stable torque profile for various weight frac-
tion of SAN.
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Fig. 3. Molecular weight for various weight fraction of
SAN.

199



o
A,
H

th. SAN 100% Q1 %+ #4271 4aL(brittle) F Z1AA A
B ARE AS F AN 5ol gotds SAN#} SBS EZa=9) 7|4 A 4 AS 2Ale7] 9
5 Alg7b fA(ductile) st EFFsHA HA ko] SANS} & WSAI7IHA 100psiz M AbEs}

Fig. 62 Fig. 7dv A% £33 &4 &8
5749 SEM ARdE vlawste] JeRHATH o] AR
o 4] SAN#} SBS+ A"l A5 o] SBS9} SAN
o] EAlo] gl (immiscibility) & YeRNTH
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Fig. 6. SEM photographs of SAN/SBS blends (twin screw extruder).

200 Polymer (Korea) Vol. 16, No. 2, March 1992



o
e
1>
okl
oX
$E
2
I
.Jt
o3

08 AzdE SAN/SBS Ed=2] EAo| @3 Hjw AF

Lvn WD39

Fig. 7. SEM photographs of SAN/SBS blends (internal mixer).
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Fig. 9. Yield strength and elongation at break for va-
rious weight fraction of SAN.
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Fig. 8. Tensile strength for various weight fraction of
SAN.
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Fig. 13. Flexural properties for various weight frac-
tion of SAN.

1200
1.15:
g 110
0 ©
2 105 07 ‘
[72) O !
R -0 - ‘
10007 S
0.0 250 50.0 75.0 100.0

Weight fraction (SAN %)
Fig. 14. Specific gravity for various weight fraction of
SAN.

74 8
2ol M= SANT SBSe] =AM = 3|72 33
(W7 E7D ek A&H TR (C1EAE7DAA Az

sted 71 542 vlw APk

SAN/SBS £1=9] f¥lsts 44 2418 9)
sto] 2HME AVHES AT 2% LAl A
9 2 SAN 100%%) 297k 7b A vepde.
SAN/SBS #dll=e| gloiAle Ausme] o g
WEe] 2HAZo] SBA 100%9) 4% Bt AN AW
&b He A 238 WudEs} SBS 100
%E XSS & 5 ATk FAER 2=
e Vst W 33A 2oz ArE B
=7} A%4 FY9) ARG EAFe] A AAHL
o 4 Q%ch SANT SBS Bal=olMel Hejerz
W 2AWEY) 9iske] AAENG A F8) SAN

[

b
o & He

i}

Polymer (Korea) Vol. 16, No. 2, March 1992



o
[5iid
i
of
o
e,
64
P
>
ol
o
o
HU

7} SBSE o]
AUt olE e %@Z—M 7410!1*1 SAN -4 LI
Zbstdy AR s, FEAE, dHEeE, A5,
FR70ee 2R FVHEEEE ¥ F U
on gdHe 23y Wobdss & 4 AN E
3} SANoj SBSE EddslezA FAR%r F7t
S o AU

b

7] #: e S
A7)l 34

?—b 91d % fa:durtf}xﬂﬂ(*m

L. D. H. Killeffer, “Banbury, The Master Mixer”,
Palmerton, NY(1962).

2. P. K. Frekley and N. Y. Wan Idris, Rubber Chem.
Technol,, 52, 193 (1979).

3. ]. L. White, F. Dibachi, Y. Suetsugu and D. B. Ch-
ritopher, J. Polym. Eng, 5, 50 (1985).

4. K. Min and J. L. White, Rubber Chem. Technol., 58,
1024 (1985).

5. S. Hashizume, Nihon Reoroji Gakkaishi, 15, 40
(1987).

6. S. Hashizume, Nihon Reoroji Gakkaishi, 16, 40
(1988). '

7. K. Min and J. L. White, Rubber Chem. Technol., 60,

Eo|o A164 A235 1992 39

Z4 SAN/SBS Edl=o] EAo) #E vl 7

361 (1987).

8. A. Morikawa, K. Min and J. L. White, Adv. Polym.
Technol., 8, 383 (1988).

9. Z. Tadmor, Polym. Eng. Sci, 6, 185 (1966).

10. J. T. Lindt, Polym. Eng. Sci, 16, 284 (1976).

11. L. Erwin and F. Morhtarian, Polym. Eng. Sci., 23,
49 (1983).

12. C. Rauwendaal, Polym. Eng. Sci., 26, 1245 (1966).

13. AW, 49T, A=2F, A9z, o4 E, Polymer
(Korea), 13(9), 729 (1989).

14. J. L. White, S. Montes and J. K. Kim, Kautschuk
Gummi Kunststoffe, 43(1), 20 (1990).

15. C. D. Han, “Rheology in Polymer Processing”,
Academic Press, NY 1976.

16. N. P. Cheremisinoff, “Polymer Mixing and Extru-
sion Technology”, Marcel Dekker Inc., NY 1987.

17. J. K. Kim, J. L. White, K. Min and W. Szydlowski,
Intern. Polym. Proce., 4, 9 (1989).

18. J. K. Kim, “Analsis of Flow and mixing in an Inte-
rnal Mixer with Different Rotor Design”, Ph. D.
Dissertation, Univ. of Akron (1989).

19. J. K. Kim and J. L. White, Nihon Reoroji Gakkai-
shi, 17(4), 203 (1989).

20. A A=, G s3] A, 8, 23 (1990).

21. J. L. White, “Principles of Polymer Engineering
Rheology”, John Wiley & Sons, Inc, New York
1990.

203



