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Table 1 The result of D, and C4 of PP spherulite with different filled quantity of nucleating agent

Nucleating agent content{ wt% ) 0 0.1 0.2 0.3 0.4 0.5 1.0 1.5 2.0

D,(xm) 30.53 26.58 0.5 17.21 16.21 13.68 11.73 11.62 11.5
Cy 3.54 2.33 2.13 1.87 1.54 1.32 1.22 1.2 1.18

Fig. 1 The microscope photos of PP with different filied quantity of nucleating agent( X 500)
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10 Table2 The result of D, . Cy of PP spherulite with different heat
5k treatment condition
0 Heat
0 10 20 30 40 50 60 treatment 20 90 110 120 140
d(pm) temperature
(C ,20min)
Fig. 2 The distribution of spherulite size of PP with D (pm) 30.53 29.3 28.875 28.55 28.285
different quantity of nucleating agent Cqy 3.54 3.69 3.2 3.65 3.77
W PP; @ PP with 0. 4% nucleating agent; & PP with Heat
2.0% nucleating agent e— 0 5 10 20 40 60
(20min, 140C )
R2HEAFFRLBEHTEARSE D,.Cy D.(pm)  30.53 28.83 28.562 28.285 28.23 28.14
WELEREFAHTFHARER T D, ERHAT Cq 3.54 3.52 3.65 3.77 3.75 3.78
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Table 3 The result of D, and €, of filler in PP/talc composites

2% : gll:(90 C. 20min) Filing ~ Tale  Filing NDZ101  Filler Width
& PP(120°C, 20min} system  specifi-  content (%) size coefficient
~18b® PP(140°C, 20min) cations (%) (D,,pm) of filler
&£ {Mu) (Ca
“nf Al 400 10 2.5 38.08 1.32
6k A A2 800 10 2.5 29.41 1.46
A3 1250 10 2.5 11.91 1.54
S p— A4 2500 10 2.5 11.45  3.12
24+ * PR(Smin, 140°C) Bl 1250 1¢ 2.5 11.91 1.54
A PP(20min, 140°C)
£ 1g} * PR6Omin, 140°C) B 1250 20 2.5 14.00  1.85
- B B3 1250 30 2.5 21.05 2.48
12} B4 1250 40 2.5 22.70 3.01
ok BS 1250 50 2.5 26.50 3.45
C1 1250 10 0.0 21.87 3.712
00 10 20 3'0 40 50 60 c2 1250 10 2.5 11.91 1.54
d (pum) C C3 1250 10 4.0 9.13 1.23
c4 1250 10 5.5 8.21 1.15
Fig. 3  The distribution of spherulite size of PP with s 1250 10 7.0 8.17 1.13

different heat treatment technology
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Fig. 4 The microscope photos of PP alter heat treatment
( x 500)
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Fig. 5 (b) The distribution of talc of PP filled with
different quantity of talc
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Fig. 5 (c¢) The distribution of talc of PP filled with talc

by different surface treatment level
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Fig. 6 The microscope photos of PP filled with talc
a) Filling system A2; b} Filling system A4; c)} Filling system B2; d) Filling system BS5; ¢) Filling system C2; {) Filling system C5
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Fig. 7 The relation between spherulite size and notch

impact strength
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Fracture profile

Fig. 8 The SEM observation from different section of fracture
a) The SEM photomicrograph of fracture surface; b) The fracture profile under small spherulite condition;

¢) The fracture profile under large spherulite condition
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Fig. 9 Notch impact strength &s function of particle size
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THE QUANTITATIVE DESCRIPTION OF AGGREGATION STRUCTURE
AND THE RELATIONSHIP WITH MECHANICAL PROPERTIES OF PP MATERIAL

XU Tao', YU Jie', LEI Hua', JIN Zhihao®
(' Gui Zhou Engineering Composite Material Center , Guivang 550001)
(% The School of Materials , Xi’ an Jiaotong University Xi"an  710049)

Abstract In this article, study on the aggregation structure of polypropylene (PP) material with IAS4
image analysis system was reported. The result indicated that the form of spherulite or filling particle in the
matrix of crystalline polymer can be quantitatively described by [AS4 Image Analysis System. Through the
measurement of aggregation structure, the transformation of mechanical properties can be explained. With
the increase of filling quantity of nucleating agent, the spherulite size(D,) and its distribution( Cy) tends
towards decline. Under different heat treatment technology, D, and Cj, has little changed. It was showed
that, with the decrease of D,, the notch impact strength increase. To the PP/talc composite, the
aggregation of talc particle has relation with the original size of particle, filling quantity and the surface
treatment level. With the decrease of particle size, the notched impact strength goes up. So, the image
analysis is a kind of effective method to study the relationship between structure and properties of polymeric
materials.

Key words PP, Image analysis, Aggregation structure, Mechanical properties



