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Table 1 Molding conditions used in preparing u-PP, u-PP/HNT and m-PP parts

Temperature

Injection stage

Packing stage

Melt (°C) Mold (C)
210 120 220

Speed (mm/s)

Pressure ( MPa) Time (s) Pressure ( MPa)
120 1 70
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Fig. 1  Schematic of molded parts and sample preparation for

various measurements
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Fig. 2 Stress-strain plots of u-PP, u-PP/HNT and m-PP parts
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800 Table 2 TGA data of u-PP and u-PP/HNT parts tested in nitrogen
o u-PP/HNT
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E () (C)
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Fig. 4 SEM micrographs of w-PP/HNT part at different magnifications
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Table 3

Comparison of layer thicknesses and their percentages to

half part thickness in g-PP and m-PP parts

Thickness Layer thickness
Part Layer

(pum) percentage (% )

Skin 19.2 5.6

n-pP Shear 202. 6 57.8

Core 128.2 36.6

Skin 55.2 3.1

m-PP Shear 276.2 15.8

Core 1417. 6 81.1
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Fig. 5 POM micrographs of u-PP and m-PP parts with different angles between

polarizer and flow direction; (a) 45° and (b) 180°
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Fig. 6 DSC melting curves of u-PP, u-PP/HNT and m-PP parts
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STRUCTURE AND PROPERTIES OF PP/HNT NANOCOMPOSITE
PARTS PREPARED BY MICRO-INJECTION MOLDING

Han-xiong Huang, Ze Wu, Wei-sheng Guan, Bin Wang
( Center for Polymer Processing Equipment and Intellectualization , The Key Laboratory of Polymer Processing

Engineering of the Ministry of Education, South China University of Technology, Guangzhou 510640)

Abstract Polypropylene (PP) and PP/halloysite nanotube nanocomposite parts of 0. 7 mm thickness (u-PP
and w-PP/HNT) were molded via micro-injection molding ( MIM) ,and PP part of 3. 5 mm thickness ( m-PP)
was molded via conventional injection molding ( CIM ). The relationship between mechanical properties and
crystal structures and the influence of HNT on mechanical properties and thermal stability of the molded parts
were investigated. Compared with the m-PP part, the tensile strength and storage modulus (40 C ) of w-PP part
were increased by 67% and 48% ,respectively, due to its significantly higher crystallinity (76.7% ) and shear
layer thickness percentage (57.8% ). The addition of a low content (2 phr) of HNT further increased the
tensile strength, storage modulus and thermal stability of w-PP parts. This was mainly ascribed to the good
dispersion of HNT in PP matrix. Although the contents of 8 crystal in both w-PP and w-PP/HNT parts (20%
and 26.3% ) were significantly higher than those of m-PP part,the elongations at break of the former two parts
were obviously lower than those of the latter one. This indicated that the effect of toughness decrease caused by
molecular orientation was stronger than the toughening effect of the 8 crystal for both u-PP and wu-PP/HNT
parts.

Keywords  Micro-injection molding, Halloysite nanotube ( HNT ), Crystal morphology, Mechanical
property, Thermal stability



