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Study on Rheological Properties of Polypropylene Melt in Different Capillary Length Die

Liu Lei', Liu Hesheng'?, Huang Xingyuan'~, Ren Zhong', Huang Chuye'

(1. Polymer Processing Laboratory, School of Mechanical and Electrical Engineering, Nanchang University, Nanchang 330031, China ;

2. Key Laboratory of Plastic Preparation and Molding of Jiangxi Province; Shangrao. 334001, China)

Abstract : The rheological properties of polypropylene (PP) melt were studied by Haake combined-typed torque rheometer

in different capillary length die among ratio of length to diameter (L / D=20, L / D=30 and L /"D=40). The results show that non

newtonian index decreases with the increases of the capillary flow length, thus non newtonian property and shear rate dependence of

viscosity enhance. Viscous flow activation energy decreases with the increase of shear rate, which indicates viscosity is sensitive to

temperature in low shear rate range, and the highest-sensitivity appear in the case of L / D=30.
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(r-min) i) /kPa HE /s (Pa - )

10 80.40 287.1 280.0

20 103.5 632.8 163.6

20 30 114.7 1043 110.0
30 114.7 1043 110.0

50 145.8 1268 95.0

10 76.52 2435 314.3

20 99.37 544.8 182.4

30 30 112.3 962.8 116.6
40 120.3 1172 102.6

50 1322 1229 97.61

10 74.40 222.1 334.9

20 95.91 4722 203.1

40 30 109.7 845.6 129.8
40 116.2 1254 92.67

50 125.3 1418 82.12



杨超


50 TSR

2016 4,45 44 35 45 4 10

£3 205CTimTNREE

K i%ﬂi?;j BIEJE 5] 15&%{9] R/
(r-min')  JW ] /kPa W /g (Pa - s)

10 34.07 66.49 512.4

20 88.71 429.8 206.4

20 30 106.9 778.7 137.3
40 121.5 1202 101.1

50 133.8 1633 81.94

10 65.37 2213 295.4

20 88.37 482.1 183.3

30 30 104.0 815.7 127.5
40 115.0 1214 94.73

50 123.7 1579 78.36

10 63.87 204.7 312.0

20 85.85 450.9 190.4

40 30 99.76 736.8 135.4
40 110.1 1070 102.9

50 118.5 1399 84.68

£ 4 225CTimTiREE
KiaL BFE /  BIEESY BIEEY g/
®e .1 - e 1

(r+min") ¥ )7 /kPa HE /s (Pa * s)

10 59.21 261.9 226.0

20 80.42 561.7 1432

20 30 96.39 973.8 98.99
40 105.4 1417 74.36

50 116.0 1684 68.88

10 56.80 2375 239.2

20 76.09 486.8 156.3

30 30 90.63 812.0 111:6
40 101.6 1202 8457

50 108.7 1686 64.47

10 52.24 1869 279.4

20 73.15 413.5 176.9

40 30 86.85 644.8 134.7
40 92.77 974.4 99.31

50 99.2 1229 85.41
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L/D T/K DTV /s
180 300 500 700 900 1100 1300 1500
458.15 390.22 272.42 190.18 150.09 125.77 109.21 97.10 87.80
40 478.15 341.58 243.49 173.57 138.88 117.57 102.93 92.15 83.81
498.15 286.19 207.49 150.43 121.72 103.91 91.58 82.44 75.34
458.15 388.19 272.23 190.91 151.12 126.92 110.40 98.31 89.00
30 478.15 340.47 243.39 174.00 139.48 118.25 103.64 92.87 84.53
498.15 287.86 204.56 145.36 116.07 98.11 85.79 76.72 69.72
458.15 379.30 270.97 193.58 155.12 131.47 115.20 103.20 93.92
20 478.15 302.00 229.74 174.76 145.95 127.58 114.58 104.78 97.05
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32 TARIELN 2016 4F, 46 44 5 565 4 1]
F7 AEHVIERTHREMLEE (J/mol)
" BYIHER /57
Kz
180 300 500 700 900 1100 1300 1500
20 13.77 13.16 12.56 12.17 11.87 11.64 11.44 11.27
30 14.59 13.92 13.25 12.81 12.48 12.22 12.00 11.81
40 15.13 13.27 11.42 10.20 9.29 8.56 7.95 7.43

(2) PP 6262 & VAR i A Bl 5T V) 3 4 ) 15 K
Dok IN , U A ARG BT 3 3 90 L 285 0o il B8 AR,
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