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1) Mould; 2) Tee valve; 3} Injection ram;
4) Melt; 5) Joint lever; 6) Spring pin; 7) Bracket;
8) Extruder; 9) Hole for thermometer; 10) Heating ring
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Fig. 1 Schematic drawings of experimental devices
a) The schematic diagram of vibration injection molding;
b} The layout of dumbbell specimens in the mold with

dimensions{ mm)
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Fig. 2  Schematic drawing of melt pressure in the melt

container during injection and packing stages
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Fig. 3  Effects of vibration frequency on mechanical
properties of HDPE injected moldings
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Fig. 4 Effects of vibration pressure amplitude on

mechartical properties of HDPE injected moldings
(A)Tensile strength; (B)Elongation at break
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Table 1 Different crystallinities obiained by differemt processing
variables
Yibrating Vibration pressure  Crystallinity
Samples

frequency (Hz) amplitude { MPa) (%)
CIM-c - - 56.40
Core  VIM-a 0.70 59.4 58.95
VIM-b 2.33 19.8 64.10
Shear CIM-c - - 59.77
layer VIM-a 0.70 59.4 61.91
VIM-b 2.33 19.8 67.67
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Fig. 5 SEM micrograph of etched HDPE injection-molded specimen produced at 200°C
a} Non-vibrationsb) Py = 39.5MPa, P, = 19.8 MPa, frequency = 2.33 Hz;c) Pg = 39.5 MPa,
P, =59.4 MPa, frequency = 0.7 Hz. Arrows show the direction of melt flow.
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Fig. 6 DSC curves of samples prepared by CIM (c}, VIM (b) of which the vibration frequency is 2.33 Hz and the vibration pressure amplitude is

19.8 MPs, and VIM(a) processed on the following conditions: f = 0.70 Hz, P, =59.4 MPa
The distances of slices from the surface for DSC investigation are 2.5 mm(A) and 0.5 mm(B).
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MECHANICAL PROPERTY AND MORPHOLOGY CONTROL OF
INJECTION-MOLDED HDPE IN LOW
FREQUENCY VIBRATION FIELD

LI Youbing, LIAO Yongheng, GAO Xueqin, YUAN Yi, SHEN Kaizhi
( The State Kev Laboratory of Polymer Maserials Engineering , College of Polymer Science and Engineering, Sichuan University, Chengdu 610065}

Abstract  The self-made low frequency vibration injection-molding device was adopted 1o explore relationship
between mechanical property and morphology for HDPE injected moldings, and the mechanical properties are
bettered and the morphelogy can be conirolled in the low frequency vibration force field. In the research the
morphology and mechanical properties produced by conventional injection molding( CIM) were used to compare with
which obtained via vibration injection molding{ VIM} . As for the vibration injection molding is concemed, the main
vibration processing variables are vibralion frequency and vibration pressure amplitude and the effect of tensile
strength and morphology influenced by different vibration processing conditions. SE micrographs show the
transformation of crystal from spherulite to lamellar is noticed, and the shish-kebab stucture and cylindrite structure
were obtained in the shear layer via different vibration injection molding conditions . The changes of frequency (0 <

f<2.33 Hz)are beneficial to refine, orientate crystals and enhance the crystallinity in the shear layer from 59.77 %
to 64.10% produced by conventional injection molding and vibration injection molding, respectively, with shish-
kebab structure in the shear layer. As a result the over-all mechanical properties are as a function of vibration
frequency in vibration injection molding. The increase of vibration pressure amplitude{0Q < P, < 59.4 MPa)is favor
in promotion of tensile strength of vibration injection molded specimens because of the obviously preferred orientation
of crystals with about 2% increase of crystallinity in both core and shear layers, and the cylindrite crystal structure
occurs in the shear layer of vibration injection moldings.On the other hand, the elongation ai break becomes small
because of growing of the lamella scale in the core of vibration injection-molded specimens.

Key words Low frequency, Vibration injection molding, HDPE, Mechanical property, Shish-kebab structure,
Cylindrite



