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The Viscosity Change of ABS Resin According to Inert Gas Amount

T. Y. Chong(Hanyang University), Y. W. Ha(Dept.of Mech. Design, Hanyang University),
D. J. Jeong(Dept. of Mech. Eng., Yonsei University)

ABSTRACT

Conventional foaming process has defects such as lower mechanical properties than unfoaming material due to
non-uniform cell distribution and environmental pollution problem caused by chemical blowing agency. So, a new
foaming process such as Microcelluar plastics has been introduced to use inactive gases as a foaming agency. In
order to apply Microcellular plastics for mass production process system such as extrusion, injection molding and
blow molding, it needs to predict the change in material properties of polymer according to the amount of melting
gas. In Polymer molding applying Microcelluar plastics, the change of viscosity among several material properties is
the most important factor. Therefore, this paper is aimed to establish the method which not only finds out but also
predicts the change of viscosity of ABS(Acrylonitrile Butadiene Styrene) resin according to inert gas amount in
extrusion molding.
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Fig.1 The SEM photograph of microcellular
foamed ABS resin.
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Fig.2 Flow diagram of batch processing of

microcellular foaming
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Fig.3 Schematic diagram for die design
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Fig. 4 Schematic diagram of experiment die

Fig. 5 Diagram of experiment setup
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Table 1 Viscosity change as a function of N,

amount in ABS

No gas

T(TC) Q(g/min) n (Pa- s)
180 33.58 2150.676
190 37.46 1454.721
200 42.23 755.129
210 47.09 326.8939

Gas in(0.5%), N,

T(C) Q(g/min) n (Pa' s)
180 3432 1948.101
190 38.16 1348.387
200 43.15 672.3395
210 47.86 276.6737

Gas in(1.0%), N,

T(C) Q(g/min) n (Pa- s)
180 35.21 1839.134
190 39.21 1236.587
200 44.03 589.3352
210 48.81 206.7995

Gas in(1.5%), N,

T(C) Q(g/min) n (Pa: s)
180 35.84 1724.885
190 40.34 1077.746
200 45.87 492.1587
210 49.89 136.6309

Gas in(2.0%), N,

T(C) Q(g/min) n (Pa: s)
180 37.16 1501.32
190 41.84 837.0323
200 4743 356.7269
210 51.37 52.58813
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Fig.6 Plot of measured apparent viscosity versus
temperature at various gas inert amount in ABS
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Fig.7 Plot of measured apparent viscosity versus
shear rate at various gas inert amount in ABS
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Table 2 Constant k, a used in Cha Jeong model in

ABS resin.
Temperature( C) k p
180 0.145 16.82965
190 0.150 15.64516
200 0.220 14.61644
210 0.368 13.71465

o] AEE o] §3te] Cha-Jeong modeld ©] &
e} Hmghg & B3 ol Table 33 #rh

Table 32 A X ¥ Cha-Jeong modeld A}
gt o Fg g vlug ook A M= g
& zh& HaAHo R 3% v|vhe] ez A A9 A
ol7} glokx & & Utk zely A vhae) &%
o] HojAA 2%e] 22 PAoAME °F 9% HE9
o5 HMYch I ofRE ¥ FA9f L
R Rg spxvt 259 wjg Alolo A &4 T
o] 35 wWalstr] Eel 4zl Aoletn A5
T Ark AAE APPL AS tho]E T3 Yo

- 589 -



ol
S

2+ w27} "“3"5}91‘:}'. ]7401 9} }] A gal 427}
g 5 drh

Table 3. Real value(7) versus estimate value
(7 (e)) in ABS according to p, k

0.5% gas in

T(C) n n (e) error(%}

180 1984.1013 | 1997.6019 | 0.680441

190 1348.3873 | 1350.5678 | 0.161711

200 672.33949 | 675.83419 | 0.519781

210 276.67372 | 269.47489 | 2.6019218

1.0% gas in

T(C) n 1 (e) error(%)

180 1839.1344 | 1838.8284 | 0.016639

190 1236.5757 | 1236.5127 | 0.006047

200 589.33521 | 589.00063 | 0.056773

210 2063.7795 | 206.59694 | 0.097935

1.5% gas in

T(C) n 1 (e) error(%)

180 1724.8848 | 1670.0226 | 3.180632

190 1077.7459 | 1118.3949 | 3.771671

200 492.1587 | 499.0740 | 1.405098

210 138.6309 | 141.4793 | 2.054668

2.0% gas in

T(C) 1 n (e error(%)

180 1501.32 {1497.3322 | 0.2656201

190 837.03235 | 809.21752 | 3.323029

200 356.72686 | 377.21765 | 5.468948

210 52.588132 | 47.987521 | 8.748383
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