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Coat-hanger dies were widely used in the production of films and sheets. In many cases,
foam extrusion was necessary to be utilized. In this thesis, two different types of coat hanger die
was proposed for the extrusion foaming process with a physical blowing agent. A flow model of
two-dimensional control volume method was utilized to simulate the non- isothermal and
non-Newtonian flow behavior in a coat-hanger die used for the extrusion foaming process. The
research works included the development of mathematical models for the direct prediction of
shear viscosity of a molten polymer containing a dissolved gas and of the critical pressure under a
certain temperature and solubility of gas in the melt. Based on this prediction, the aforementioned
control volume method is then used to establish the flow model of a coat hanger die. In addition,
a Taguchi method was coordinated to establish a software for the analysis and optimal design of a
coat-hanger die for the foam extrusion which requires a high foaming ratio with a physical

blowing agent. Finally, in this report, an optimal design of coat-hanger die used for the



LDPE/CO; system will be also investigated to predict the position of pre-foaming, pressure

distribution, flow homogeneity and temperature homogeneity.

Keywords : Extrusion foaming process, Physical foaming agent, Coat-hanger die,
Sanchez-Lacombe equation, Critical pressure, Control volume method, Flow

simulation, Taguchi method, Law density polyethylene, Carbon dioxide.
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Pressure
(cm) | (em) | (9 (cm) | (em) | (em) | (cm) | (em) | (cm) ©) ©) (cm) -

(MPa)

1 6.600 | 2.000 | 3.566 | 0.299 | 2.928 | 1.000 | 0.405 | 0.203 | 1.000 | 60.531 | 1.001 | 3.000 ¥ 0.975 3.568

2 6.600 | 2.000 | 3.566 | 0.272 | 2.420 | 1.100 | 0.405 | 0.248 | 1.000 | 55.028 | 3.704 | 3.000 ¥ 0.942 3.421

3 7.920 | 1.458 | 3.566 | 0.350 | 2.700 | 2.700 | 0.630 | 0.182 | 1.100 | 40.020 | 1.001 | 3.000 ¥ 0.980 3.356

4 9.900 | 3.564 | 8.023 | 0.299 | 2.928 | 1.968 | 0.400 | 0.164 | 1.000 | 71.911 | 1.001 | 3.000 ¥ 0.959 5.518

5 8.800 | 2.000 | 3.602 | 0.350 | 3.000 | 3.300 | 0.770 | 0.275 | 1.000 | 40.020 | 1.001 | 3.000 ¥ 0.936 2.397

6 7.920 | 1.782 | 3.242 | 0.315 | 2.700 | 2.700 | 0.630 | 0.223 | 1.000 | 40.020 | 1.101 | 2.050 § 0.956 2.978

7 | 10.000 | 3.960 | 9.000 | 0.303 | 2.200 | 2.970 | 0.400 | 0.225 | 1.100 | 59.430 | 3.704 | 3.000 § 0.929 5.142

8 9.801 | 2.598 | 5.908 | 0.350 | 2.635 | 1.771 | 0.440 | 0.150 | 1.000 | 71.192 | 1.211 | 3.000 ¥ 0.986 4.594

9 | 14.000 | 1.299 | 7.294 | 0.242 | 3.000 | 4.348 | 0.800 | 0.177 | 1.100 | 59.430 | 1.772 | 3.000 § 0.928 5.677

10 | 14.000 | 2.406 | 5.616 | 0.333 | 2.700 | 2.916 | 0.405 | 0.164 | 1.100 | 65.373 | 1.101 | 3.000 & 0.983 4.805

11 | 12.600 [ 1.000 | 8.023 | 0.299 | 1.464 | 2.624 | 0.400 | 0.197 | 1.000 | 71.911 | 1.001 | 3.000 § 0.941 4.664

12 | 10.206 | 1.000 | 6.564 | 0.350 | 1.611 | 2.887 | 0.440 | 0.177 | 1.000 | 64.720 | 1.001 | 3.000 & 0.976 3.964

13 | 13.200 | 2.406 | 5.055 | 0.315 | 2.700 | 2.624 | 0.446 | 0.164 | 1.100 | 64.720 | 1.101 | 2.500 § 0.970 4.514

14 | 12.880 | 3.036 | 5.798 | 0.253 | 1.800 | 3.300 | 0.450 | 0.315 | 1.000 | 55.028 | 3.704 | 2.600 § 0.985 5.360

15 | 11.340 | 1.000 | 7.221 | 0.315 | 1.318 | 2.624 | 0.440 | 0.197 | 1.100 | 64.720 | 1.001 | 2.500 §f 0.941 4.089

16 | 14.000 | 2.970 | 6.303 | 0.302 | 1.980 | 2.970 | 0.450 | 0.346 | 1.000 | 55.028 | 3.704 | 2.500 § 0.975 4.189
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Pressure (MPa)
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