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APPENDIX A
MICROGRAPHS OF THE BLENDS

Figure A (L.1) The micrographs of the PS/PP hlends of various shearing time
at the shear strain rate of 1 '3, 200 °c. (Magnification: 400 times)
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Figure A (1.2) The micrographs of the PS/PP blends of various shearing time
at the shear strain rate of 10 "1, 200 °c. (Magnification: 400 times)
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Figure A (1.3) The micrographs of the PS/PP blends of various shearing time
at the shear strain rate of 100 1,200 °c. (Magnification: 400 times)

hearintm - 20

Figure A (1.4) The micrographs of the PS/PP blends of various shearing time
at the shear strain rate of 800 '1 200 °c. (Magnification: 400 times)
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Figure A (2) The micrographs of the PS/PP blends of various shear strain rate
at 200 °c. (Magnification: 400 times)
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Figure A (3) The micrographs of the PS/HDPE blends of various shear strain
rate at 200 °c. (Magnification: 400 times)
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Figure A (4) The micrographs of the PMMA/HDPE blends of various shear
strain rate at 200 °c. (Magnification: 500 times)
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APPENDIX B
DROPLET SIZE DISTRIBUTION FUNCTIONS

Table B (1) Droplet size distribution functions for the PS/PP blends at the
shear strain rate of 1 "1 200 °c.

shearing time =5 shearingtime= 10 shearing time=30  shearing time=50  shearing time =1 min
d rd d fi) d ) d i) d rid)

1.8750 0.0000 18750 0.0000 21250 0.000 18750 0.0000 2.1250  0.0000
21250 0.0084 21250 0.0042 23750 0.0435 21250 0.0085 23750  0.0521
25000 0.0837 23750 00336 31250 0.1498 23750 0.0213 31250  0.1146
31250 0.1632 31250 0.1555 38750 0.2609 2.6250 0.0128 3.8750  0.2049
38750 02301 4.0000 0.2566 4.3750 02271 31250 0.1319 43750  0.1597
43750 02218 43750 02227 51250 0.1739 3.8750 0.2043 5.1250  0.1944
51250 0.1339 51250 0.1807 5.6250 0.0918 43750 0.2213 5.6250  0.1354
56250 0.0837 56250 0.0925 63750 0.0193 51250 0.1660 6.3750  0.0556
6.3750 0.0418 6.3750 00294 6.8750 0.0145 56250 0.1064 6.8750  0.0347
6.8750 0.0209 6.8750 0.0084 81250 0.0097 6.3750 0.0766 7.6250  0.0243
7.6250 0.0042 7.6250 0.0042 83750 0.0000 7.6250 0.0170 8.1250  0.0069
8.1250 0.0042 81250 0.0042 8.1250 0.0085 88750  0.0069
8.3750 0.0000 8.3750 0.0000 8.8750 0.0043 9.1250  0.0000

shearing time=5min~ shearing time=10min ~ shearing time=20 mn -~ shearing time=30 min
d rid) d rid) d rid) d rid)
2.1250  0.0000 2.8750 0.0000 2.8750 0.0000 3.6750 0.0000
2.3750 00079 3.1250 0.0042 38750 0.0042 3.8750 0.0045
31250 0.0276 38750 00211 43750 00167 43750 0.0179
38750 0.0827 43750 0.0675 51250 0.0753 5.1250 0.0759
43750 02126 51250 01350 56250 01046 5.6250 0.1116
51250 0.2283 56250 02068 6.3750 0.1423 6.3750 0.1518
56250 0.1575 63750 02110 6.8750 0.2134 7.0000 0.1759
6.3750 01181 68750 0.1435 7.6250 0.1506 7.6250 0.1518
6.8750 00591 7.6250 0.0928 81250 00921 8.2500 0.0893
76250 0.0354 81250 00549 88750 00711 8.8750 0.0759
8.1250 1 0.0197 88750 0.0169 9.3750 0.0460 9.3750  0.0492
88750 0.0079 9.3750 0.0084 10.6250 0.0293 10.6250 0.0268
9.8750 0.0039 9.8750 0.0042 111250 0.0126 11.1250 0.0134
101250 0.0000 10.1250 00042 113750 0.0126 113750 0.0134
10,3750  0.0000 11.6250 0.0000
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Table B (2) Droplet size distribution functions for the PS/PP hlends at the
shear strain rate of 10 ' 200 °c.

shearing time = 3

d  f()
2.1250  0.0000
2.3750  0.0754
31250 0.1548
38750 0.2143
43750 02421
51250 0.1508
56250 0.0833
6.3750  0.0437
6.8750  0.0159
1.6250  0.0119
8.1250  0.0079
8.3750  0.0000

shearing time = 30
d f(d)
2.1250  0.0000
2.3750  0.0039
3.1250  0.0311
3.8750 0.1178
445  0.2050
51250 0.2230
56250 0.1607
6.3750  0.1206
7.00  0.0640
1.6250  0.0389
8.50  0.0156
9.3750  0.0078
10.1250 0.0039
10.3750  0.0001;

shearing time =5

d f(d)
2.1250  0.0000
23750  0.0298
31250  0.1523
3.8750 0.2483
43750 0.2517
53600 0.1430
56250  0.0861
6.3750  0.0550
6.8750  0.0220
7.6250  0.0066
7.8750  0.0030
8.1250  0.0000

shearing time = L min
d f(d)
2.8750  0.0000
3.1250  0.0184
3.8750  0.0553
43750 0.1751
51250 02304
56250 0.1935
6.3750  0.1290
6.8750 0.0783
7.6250  0.0599
8.1250  0.0323
8.8750 0.0138
9.3750  0.0138
10.1250  0.0046
10.3750  0.0000

shearing time = 8

d ()
2.1250  0.0000
2.3750  0.0375
31250  0.1667
38750 0.2292
43750 0.2333
51250 0.1375
56250  0.1250
6.3750  0.0417
6.8750 0.0083
76250 0.0125
8.6250  0.0000

shearing time = 2 min
d f(d)
2.8750 0.0000
3.1250  0.0043
3.8750 0.0736
4.3750  0.1255
51250 0.2078
56250 0.1861
6.3750  0.1299
6.8750  0.0866
1.6250  0.0563
8.1250  0.0390
8.8750  0.0216
9.3750  0.0043
9.6250  0.0043
106250 0.0043
10.8750  0.0000

shearing time = 10
d f(d)
21250  0.0000
23750  0.0090
31250  0.0679
38750 0.2172
43750 0.2172
51250 0.1493
56250 0.1448
6.3750  0.0633
6.8750 0.0814
76250 0.0317
8.1250 0.0181
8.3750  0.0000

shearing time = 3 min

d f(d)
2.8750  0.0000
3.1250  0.0049
3.8750  0.0300
43750  0.0800
51250 0.14711
5.6250 0.2401
6.3750  0.1910
6.8750  0.1420
8.1250  0.0600
8.8750  0.0200
10.1250  0.0150
10.6250  0.0050
10.8750  0.0000

shearing time = 20
d  f()
2.1250  0.0000
25200  0.0601
3.1250 0.1138
3.8750  0.1793
43750  0.1379
51250  0.1655
56250 0.1414
6.3750  0.0655
6.8750  0.0552
71.6250  0.0345
8.1250  0.0207
8.8750 0.0172
9.3750  0.0035
11.1250  0.0034
12.0000 0.0000

shearing time = 5 min

d f(d)
2.8750  0.0000
3.12 0.0079
3.8750 0.0748
437150 0.1181
51250 0.1457
56250 0.1575
6.3750  0.1496
6.8750  0.1260
7.6250  0.0945
8.1250  0.0591
8.8750  0.0315
9.6000 0.0157
10.1250 0.0118
10.6250 0.0039
10.8750  0.0000



Table B (3) Droplet size distribution functions for the PS/PP blends at the
shear strain rates of 100 '1 200 °c.

shearing time = 10

shearing time = 3

d
2.1250
2.3750
3.1250
3.8750
4.3250
5.1250
5.6250
6.3750
6.8750
8.1250
8.3750

f(d)
0.00
0.0383
0.4770
0.2775
0.2775
0.1388
0.0478
0.0335
0.0048
0.0048
0.0000

shearing time =5

d
2.1250
2.3750
3.1250
3.8250
43750
5.1250
5.6250
6.3750
6.8750
1.6250
1.8250

ltd)
0,000
0.0446
0.1875
0.2679
0.2768
0.1384
0.0357
0.0268
0.0089
0.0045
0,000

d
2.1250
2.3750
31250
3.8250
4.3750
5.1250
6.0000
6.8750
1.6250
8.1250

f(d)
0.0000
0.0183
0.1507
0.3014
0.2740
0.1689
0,053
0.0183
0.0046
0,000

shearing time = 20

d
2.1250
2.3750
3.1250
3.8750
43750
5.1250
5.6250
6.3750
6.8750
1.6250
1.8750

f(d)
0.00

0.0466
0.1992
0.2669
0.2288
0.1356
0.0678
0.0381
0.0082
0.0076
0.0000

shearing time = 60

d
2.1250
2.3750
3.1250
3.8750
4.3750
5.1250
5.6250
6.3750
6.8750
1.6250
8.1250
8.3750

f(d)
0.00
0.0118
0.1417
0.3268
0.3031
0.1299
0.0512
0.0197
0.0079
0.0039
0.0039
0.00

Table B (4) Droplet size distribution functions for the PS/PP blends at the
shear strain rates of 800 "1 200 °c.

shearing time =4

d
2.1250
2.3750
3.1250
3.8750
4.3250
5.1250
5.6250
6.3750
1.6250
8.1250
8.3750

f(d)
0.00

0.0669
0.1632
0.2427
0.1841
0.0172
0.0879
0.07 11
0.0293
0.0042
0.0000

shearing time = 15

d
2.1250
2.3750
3.1250
3.8250
43750
5.1250
5.6250
6.3750
6.8750
1.6250
8.1250
8.8750
9.1250

fld)
0.0000
0.0660
0.1269
0.1929
0.2284
0.1726
0.0761
0.0558
0.0355
0.0254
0.0152
0.0081

(:0000

shearing time = 60

d
2.1250
2.3750
3.1250
38750
43750
51250
56250
6.3750
6.8750
16250
8.1250
8.3750
8.6250

f(d)
0,000
0.0647
01511
02122
0.1978
0.1403
0.1007
0.0647
0.0324
0.0144
0.0107
0.0107
0.0000

10
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Table B (5) Droplet size distribution functions for the PS/PP blends at various

shear strain rates, 200 °c.
Iitial drop size

f(d
080
0.269
0.293
0.234
0.072
0.036

1=

1

8.1
9. 0
10.125
10.625

0,015
0. 5

10875 0.000

8.375
8.625

d

8.675
9.125

Table B (6) Droplet size distribution functions for the PS/HDPE blends at

various shear strain rates, 200 °c.
Initial drop size

d
3125

ol
0.169

0.236
0.194

11375 0.

0.013
0. 6
0.003
0.000

Y:4

d

9 2305

3.125

10375

0. 0

y=8
d

9 2305

10375
105

0.08
0.009
0. 0

Table B (7) Droplet size distribution functions for the PMMA/HDPE blends
at various shear strain rates, 200 °c.
7—1

Ingd drop size

1875
2125
2315
3125
3625
4125
4625
4875

fd) —
0. 0
0.250
0.355
0.29
0.066
0.016
0. 8
0. 0

1815
2.125
2.315
3125
3.625
4125
4.625
5.125
5.375

f
O(d) 0

0.016
0.189
0.381
0.266
0131
0.008

i

e

2125
2375
3125
3625
4125
4625
4875
5.125
5.625

10
fid)
0.034
0.19
0.396
0.257
0.086
0.019
0.004
0.004
0.004

Y=
d

1875
2125
2.500
3125
3.625
4125
4625
4875

i
0.000
0.115
0.430
0.340
0.094
0.013

i

~ F2
i
185 0
2125
2.375
3125
3.625
4125
4375

fld)

0. 364
0.422
0.184
0.019
0.005
0.000

Y=400

d
1875
2125
2.315
3.125
3.625
4.125
4.625
4875

fid)
0.0
0. 4
0.159
0.339
0.33%
0.133
0.030
0. 0

~ F8
£
1815
2125
2.315
3.125
3625
4125
4.625
5.125
5.375

e

0021
0.159
0.288
0.270
0.167
0.060
0021
0. 0



Figure B (1) Distribution function of droplet size for the PS/PP blends as
a function of shearing time at shear strain rate of 1 "1
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Figure B (2) Distribution function of droplet size of the PS/PP blends as
a function of shearing time at the shear strain rate of 10 'L
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Figure B (3) Distribution function of droplet size of the PS/PP blends &
a function shearing time at the shear strain rate of 100 "1
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Figure B (4) Distribution function of droplet size of the PS/PP blends as

a function of shearing time at the shear strain rate of 800 ™.
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Figure B (5) Distribution function of droplet size of the PS/PP
blends as a function of shear strain rate at 200 L.
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Figure B (6) Distribution function of droplet size of the PS/HDPE(2)
blends as a funtion of shear strain rate at 200°c.
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Figure B (7) Distribution function of droplet size of the PMMA/HDPE(1)
blends as a function of shear strain rate at 200Lc.
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APPENDIX ¢
THE HYSTERESIS DATA

Table ¢ (1) The equilibrium droplet size of the PS/PP blends, blending with
rotor speed of 10 rpm at 200 °c, at various shear strain rates and at 200 °c.

Ensemble  Initial Shear strain rate (1/s)
average sizz 1 10 % 100 20 400 800

Avm%e 499 1072 823 578 ATT 378 459 493
gTD 128 260 260 160 14 108 119 1

maximum 1138 1839 1839 1457 1014 819 1073 942
minimum 249 570 305 249 249 249 249 249

Table ¢ (2) The equilibrium droplet size of the PS/PP blends, blending with
rotor speed of 50 rpm at 200 °c, at various shear strain rates and at 200 °c.

Ensemble  Initial Shear strain rate (1/s)
average sizz 1 10 2% 100 20 400 800

AV%JE 387 719 615 576 423 366 403 451
QTD 087 129 159 153 08 085 18 1R

maximum 693 1138 1073 1158 819 693 693 886
minimum 249 380 249 249 249 249 249 249



Table D (1) The dimensionless parameters for the PS/PP blends at 200°c.

y D (pm) Ca M IL

(Ifsec) experiment  Taylor P P
5 5T+159  eoitice 080 766 900E+03 415E+03 217
100 4231086  615+126 08 778 320E+03 L45EH03 ..
200 357 £0.85 751+1.89 08 773 230E+03 L05E+03 219
400 4056+103  1006+2.56 oss 864 1B5E+03 6.20E+02 250
800  443+132 1349:4.04 o0ss 902 L100E+03 380E+02 263

Table D (2) The dimensionless parameters for the PS/HDPE(2) blends at 200C.

Y om) Ca L L
(I/sec) experment  Taylor P P

100 531 £1.19 792+ 177 089 769 320E+03 LA7E+03 218

200 484115 9491212 o.es 828 230EH03 067E+02 238

400 5354137 141113.62 o.ss 830 155E+03 650E+02 238

800 573158 1860515 oss 864 LOOEH03 4.00E+02 250

Table D (3) The dimensionless parameters for the PMMA/HDPEOQ) blends at 200°c.

y D) 2 LA
(I/sec) experiment ~ Taylor P P

wo 2791049 510091 091 482 400E+03 320E+03 125

200 346£043  790+101 090 531 280E+03 200E+03 140

400 334054  ssctii2 089 682 L170E+03 9.00E+02 189

800 341067 747151 089 691 920E+02 480E+02 1%
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APPENDIX E
THE FIRST NORMAL STRESS DIFFERENCES OF PS AND PMMA
AS A FUNCTION OF SHEAR STRESS OF THE MATRIX PHASES

le+7

j ® N, inmatrix HDPE (HS818))
| O NI in matrix PP (P640J)
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Figure E (1) The first normal stress difference ! of PS as a function of shear
stress of pp and HDPE(2) at 200 °c.
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Figure E (2) The first normal stress difference N1of PMMA as a function of
shear stress of HDPE(]) at 200 °c.



APPENDIX F
THE RHEOLOGY CHARACTERIZATIONS

Table F (1) The molecular weight characterization data.

Molecular weights (g/mol) x 103

Polymers  T(°C) Mw Mn Mz
1 2 1 2 1 2
op 185 145 133 121 8% 539 339
HDPE(l 160 146 118 100 202 925 8%
HDPE(2 160 51 527 98 234 216 206

PS 160 Bl U8 551 567 1930 1330
PMMA 20 730 87 102 124 Il 30

Table F (2) The zero shear rate viscosity of homopolymers at 200 °c.

The zero shear rate viscosity (dyn/cm?2)

Polymers 5 ) SGREL Tg AVG
op 216 205 201 203 210  2.09+0.05 x 104
x 104 x 104 x 14 x104 x 104
HDPE(l) 230 201 280 183 250  2.30+0.40 x 105
x 106 x 105 x 105 X105 x 105
X103 X103 X103 xi03 XI03
S 900 600 761 78 501 7.09+1.58 x 104
x 104 X104 x104 x 104 x 104

150 1% 100 18 10904041 x 103
PMMA - 101 10 103 x103 - !
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