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TABLE 1. PVC formulations.

phr*
PVC (K68) 100.00
CaCO; 5.50
TiO, 3.50
Impact modifier 6.50
Processing aid 1.00
DBLP 3.00
NLS 0.25
DBLS 0.50
Calcium stearate 0.25

PE wax or oxidized HDPE 0.20 or 0.40

 Parts by weight per hundred parts of resin.
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TABLE 2. Waxes used.

Melting  Density Viscosity Acid number
Lubricant temp. (°C) (kg/m“) @ 140°C (cP) (mg KOH/g)
PE Wax A 115 093 624 -
PE Wax B 100 091 525 -
PE Wax C 111 093 450 -
PE Wax D 104 092 375 -
PE Wax E 99 091 180 -
Oxidized PE Wax 104 093 250 16
Oxidized HDPE X 131 098 85,000 7
Oxidized HDPE Y 132 098 8,500 16
Oxidized HDPE Z 134 1.00 2,500 30
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TABLE 3. Extrusion conditions.

Zone 1 Zone 2 Die Screw Screw speed
O (°C) (°C) O (rpm)
170 180 200 175 20
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FIG. 3. Die plate-out ratings for formulations with different
polyethylene waxes.
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TABLE 4. Extrusion trials summary.

Variables Extrusion
Max.
Dosage  Torque  Output extrudate Plate-Out
Trial ~ Wax (phr) (%) (kg/h)  temp. ("C)* rating®
Polyethylene waxes
1 A 0.2 323 4.0 195 10.0
2 A 0.4 32.0 4.1 195 12.5
3 B 0.2 35.0 4.0 196 10.0
4 B 0.4 30.0 39 191 12.0
5 C 0.2 35.0 4.1 191 8.5
6 C 0.4 27.3 38 190 10.0
7 D 0.2 35 4.0 194 8.5
8 D 0.4 32.7 4.1 193 LL5
9 E 0.2 34.3 3.9 196 12.5
10 E 0.4 31.7 4.0 194 14.0
Oxidized Polyethylenes
1 N 0.2 32.3 4.0 195 10.0
11 w 0.4 36.3 42 195 13.0
12 X 02 60.0 4.1 195 12.5
13 X 0.4 63.0 3.8 194 14.0
14 Y 0.2 68.0 42 198 16.0
15 Y 0.4 65.3 4.0 198 18.5
16 Z 0.2 77.3 4.1 198 17.5
17 z 0.4 74.7 4.1 196 18.5

“Maximum extrudate temperatures were obtained by differential
scanning calorimetry of product samples using a technique outlined by
Gilbert et al. [13].
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