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INJECTION MOULDING PARAMETERS

_ LLDPE+LDPE
Amount of LDPE (w%) 100 95 90 80 50 20 10 5 0
Temperatures (°C)
1 160 160 160 160 160 160 160 160 160
2 170 170 170 170 170 170 170 170 170
3 180 180 180 180 180 180 180 180 180
4 (nozzle) 190 190 190 190 190 190 190 190 190
Deviation temperaturen
(°C) 15 15 15 15 15 15 15 15 15
Temperature mould (°C) 15 15 15 15 15 15 15 15 15
Injection speed (mm/s) Al Al Al Al D1 D1 D2 D2 D2
Holding pressure (bar) 400 400 400 450 550 600 500 500 500
Time holding pressure (s) 2 2 2 2 5 5 5 5 5
Cooling time (s) 20 20 20 20 20 20 20 20 20
Dosing length (mm) 70 70 70 70 70 70 70 70 70
Decompression after
dosing (mm) 5 5 5 5 5 5 5 5 5
Dosing speed (%) 60 60 60 60 60 60 60 60 60
Dosing pressure (bar) 400 400 400 400 400 400 400 400 400
Switching point (mm) 12 12 12 12 10 8 10 10 10
_ HDPE+LDPE
Amount of LDPE (w%) 100 95 90 80 50 20 10 5 0
Temperatures (°C)
1 160 160 160 160 160 160 160 160 160
2 170 170 170 170 170 170 170 170 170
3 180 180 180 180 180 180 180 180 180
4 (nozzle) 190 190 190 190 190 190 190 190 190
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Time holding pressure (s) 5 5 5 5 5 5 5 5 2
Cooling time (s) 20 20 20 20 20 20 20 20 20
Dosing length (mm) 70 70 70 70 70 70 70 70 70
Decompression after
dosing (mm) 5 5 5 5 5 5 5 5 5
Dosing speed (%) 60 60 60 60 60 60 60 60 60
Dosing pressure (bar) 400 250 250 250 250 250 250 250 400
Switching point (mm) 10 8 8 8 8 8 8 8 10
Injection speed settings:
Grafiek Al Grafiek B4 Grafiek C1 Grafiek D1 Grafiek D2
Position Speed Position Speed Position Speed Position Speed Position Speed
(mm) (mm/s) (mm) (mm/s) (mm) (mm/s) (mm) (mm/s) (mm) (mm/s)
0 70 0 0 30 0 90 0 90
28,7 70 28,7 8,82 60 10 110 10 110
47,79 60 47,79 26,47 70 30 130 30 130
75 55 75 35,29 80 40 150 40 150
52,94 90 60 170 60 160
75 110 75 200 75 170




MECHANICAL PROPERTIES OF THE INVESTIGATED BLENDS

LLDPE (% LDPE iy | B ovMPD) a0 (6
0 100|192 + 4 6.64 + 0.09 3.08 + 0.09 89.0 + 2.0
5 95171 = 11 6.33 + 022 329 + 029 1048 = 54
10 90| 168 + 7 6.46 + 0.14 3.39 £ 0.20 1155 + 4.2
20 80159 = 5 622 + 011 342 + 012 1404 = 75
50 50| 139 + 7 518 + 0.14 3.16 + 0.21 2172 + 114
80 20128 = 7 490 + 010 3.19 = 024 3249 + 448
90 101129 £ 5 466 + 010 298 + 015 5014 = 159
95 5/126 + 3 461 + 009 3.00 + 0.09 5298 + 21.0
100 0114 = 2 475 + 005 341 + 0.07 5565 = 11.6
Amount of
HDPE Amount of E (MPa) oy (MPa) gy (%) &b (%)
(Wt%) PP (wt%)
0 100 1771 + 28 3711 +0.17 809 +0.06 685 +9.5
5 95| 1635 = 35 36,55 +0.28 7.66 +0.07 222.8 *67.0
10 90| 1592 + 24 35.82 +030 7.66 +0.05 217.0 =742
20 80| 1515 + 27 34.02 +050 785 +£0.14 106.1 * 18.6
50 50| 1280 + 34 29.61 +0.82 6.80 + 0.64 6.8 +0.7
80 20| 1061 + 32 2586 +043 640 + 045 64 =05
90 10| 1034 + 35 2524 +024 752 +1.59 82 + 17
95 5 994 + 34 2509 +0.13 7.69 +0.11 125 + 3.3
100 0 864 + 51 2383 +0.38 10.62 +0.14 2689 + 56.8
Amount of
Amount of HDPE E (MPa) oy (MPa) gy (%) &b (%)
LLDPE (wt%) (wt%)
0 100|953 + 33 2434 + 0.15 9.77 + 0.08 463.0 + 109.8
5 95|884 + 24 2296 + 0.33 1036 + 0.11 2644 = 60.3
10 90| 796 + 38 21.73 + 044 1076 + 0.18 582.1 = 101.0
20 80| 687 + 23 19.34 + 025 11.62 + 025 6750 = 275




50 50| 433 + 21 1446 + 023 1470 + 022 416.6 + 26.1
80 201209 + 19 536 = 053 226 = 0.38 432.8 + 48.0
90 10| 176 + 12 466 + 026 222 + 028 4541 = 455
95 5132 + 6 454 + 0.14 283 + 021 4904 + 17.0
100 0114 = 2 475 + 005 341 + 0.07 5565 = 11.6
Amount
Amount of of PP E (MPa) oy (MPa) gy (%) &b (%)
LLDPE (wt%) (wt%)
0 100 1771 = 28 37.11 + 017 8.09 = 0.06 685 = 9.5
5 95| 1652 + 31 3556 + 030 798 + 0.08 664 = 165
10 90| 1533 + 38 3372 + 044 817 + 013 963 + 279
20 80| 1358 + 29 3095 + 036 898 + 020 2275 + 27.0
50 50 790 + 43 2181 + 0.77 1355 + 0.80 607.3 + 100.0
80 20 286 + 39 7.00 + 059 226 + 0.11 563.7 + 345
90 10 153 + 5 6.02 £ 0.07 3.07 £ 0.07 4623 + 19.6
95 5 127 + 5 571 + 0.08 339 + 0.08 469.8 = 16.5
100 0 101 = 2 526 + 0.03 379 = 0.08 427.0 + 23.3
Amount of
Amount of HDPE E (MPa) oy (MPa) gy (%) &b (%)
LDPE (wt%) (wt%)
0 100 953 + 33 2434 + 0.15 9.77 + 0.08 463.0 = 109.8
5 95| 871 + 29 2336 + 020 1024 + 0.13 216.8 = 255
10 90| 860 + 22 2252 + 0.14 1055 + 0.07 223.0 + 62.9
20 80| 699 + 35 20.16 =+ 0.19 11.83 + 0.18 2649 + 204.1
50 50| 462 + 35 1645 + 0.22 1451 + 028 1019 = 10.2
80 200 292 + 37 747 + 0.89 249 + 0.63 103.2 + 3.7
90 10| 238 + 19 6.54 + 078 255 = 0.56 100.1 = 5.1
95 5( 200 = 19 6.39 + 055 290 + 051 932 =+ 44
100 0 192 + 4 6.64 + 009 3.08 £+ 0.09 89.0 £ 2.0
fg“lfg?vtv(t’i ) ﬁlﬁr‘(‘;‘;ﬂz)"f E (MPa) oy (MPa) &5 (%) e (%)
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DSC RESULTS OF THE INVESTIGATED BLENDS

The DSC results are presented in the table below. The crystallinity percentages were calculated using following equation:

AH,, — AH
XC(%) = AWIL_ITXCC 100%
m

In which AH,, and AH, are the enthalpy of melt and cold crystallization of the polymers and x the weight fraction of the polymer in
the blend.

The prediction lines were constructed using the rule of mixtures (parallel model).

A AWw%) B B (w%) | Prediction Xc A (%)  Xc A (%) Prediction XcB (%)  XcB (%) Xe, total (%)
HDPE 0 PP 100 0.00 0.00 42.19 42.19 42.19
HDPE 5 PP 95 3.18 5.96 40.08 38.57 4452
HDPE 10 PP 90 6.37 8.91 37.97 40.02 48.93
HDPE 20 PP 80 12.73 17.39 33.75 37.68 55.07
HDPE 50 PP 50 31.83 33.70 21.09 18.08 51.77
HDPE 80 PP 20 50.92 58.24 8.44 0.00 58.24
HDPE 90 PP 10 57.29 64.49 422 0.00 64.49
HDPE 95 PP 5 60.47 60.72 2.11 0.78 61.49
HDPE 100 PP 0 63.65 63.65 0.00 0.00 63.65
LDPE 0 HDPE 100 0.00 0.00 65.07 65.07 65.07
LDPE 5 HDPE 95 1.63 61.81 64.44
LDPE 10 HDPE 90 3.27 58.56 62.94
LDPE 20 HDPE 80 6.54 52.05 61.09




LDPE 50 HDPE 50 16.34 20.78 32.53 28.29 49.08
LDPE 80 HDPE 20 26.14 24.29 13.01 15.12 39.42
LDPE 90 HDPE 10 29.41 25.74 6.51 10.54 36.28
LDPE 95 HDPE 5 31.04 28.96 3.25 5.55 34.51
LDPE 100 HDPE 0 32.68 32.68 0.00 0.00 32.68
LDPE 0 LLDPE 100 28.79
LDPE 5 LLDPE 95 28.33
LDPE 10 LLDPE 90 28.81
LDPE 20 LLDPE 80 29.66
LDPE 50 LLDPE 50 30.26
LDPE 80 LLDPE 20 31.24
LDPE 90 LLDPE 10 32.20
LDPE 95 LLDPE 5 34.23
LDPE 100 LLDPE 0 No deconvolution of peaks possible 32.68
LDPE 0 PP 100 0.00 0.00 42.19 42.19 42.19
LDPE 5 PP 95 1.69 1.03 40.08 36.67 37.70
LDPE 10 PP 90 3.38 2.99 37.97 42.39 45.38
LDPE 20 PP 80 6.75 6.56 33.75 35.21 41.78
LDPE 50 PP 50 16.88 15.69 21.09 18.67 34.36
LDPE 80 PP 20 27.00 27.42 8.44 7.16 34.58
LDPE 90 PP 10 30.38 30.28 4.22 3.31 33.59
LDPE 95 PP 5 32.07 31.59 211 1.69 33.28
LDPE 100 PP 0 33.76 33.76 0.00 0.00 33.76
LLDPE 0 HDPE 100 65.07
LLDPE > R % No deconvolution of the peaks possible 68.09
LLDPE 10 HDPE 90 56.06
LLDPE 20 HDPE 80 58.99




LLDPE 50 HDPE 50 46.08
LLDPE 80 HDPE 20 35.82
LLDPE 90 HDPE 10 35.38
LLDPE 95 HDPE 5 35.41
LLDPE 100 HDPE 0 28.79
LLDPE 0 PP 100 0.00 0.00 42.19 42.19 42.19
LLDPE 5 PP 95 1.45 0.00 40.08 37.88 37.88
LLDPE 10 PP 90 291 6.57 37.97 44.20 50.77
LLDPE 20 PP 80 5.82 8.14 33.75 39.03 47.17
LLDPE 50 PP 50 14.55 14.32 21.09 18.23 32.55
LLDPE 80 PP 20 23.28 24.76 8.44 5.48 30.24
LLDPE 90 PP 10 26.18 27.04 4.22 3.68 30.72
LLDPE 95 PP 5 27.64 29.55 2.11 1.22 30.77
LLDPE 100 PP 0 29.09 29.09 0.00 0.00 29.09
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PICTURES OF THE TESTED SAMPLES

The pictures below show the macroscopic fibrillation observed during the execution of the

tensile tests of the PP and HDPE polymers. The microscope used is a Keyence VXH500.

250.00 um/div

Figure 1: Macroscopic fibrillitation of PP: (left picture) Magnification x5; (right picture)
Magnification x100.

{
250.00 um/di

Figure 2: Macroscopic fibrillation of HDPE: (left picture) Magnification x5; (right picture)
Magnification x100.



Following Table shows the visual representations of the test bars next to the photos of the real tested samples:
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