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SPECTRAL ANALYSIS AND TWO-DIMENSIONAL
SIMULATION OF THE INJECTION MOLD-FILLING
PROCESS FOR A NON-NEWTONIAN FLUID

Wang Xijun
(Imt:'tute af Oceanology, Academia Sinica, Qingdar 266071, China )
‘Wu Jianghang
{ Department of Mechanics, Peking University, Beifing 100871, China )

Abstract The Chebyshev collocation method and Fast Fourier Transform(FFT) is
employed for computing the temperature, pressure, and velocity fields in a flat thin center-
fed disk-cavity for the flow of thermoplastic materials. The cavity-filling process is treated
as a transient and non-iscthermal flow of a non-Newteonian fluid with moving boundary. In
the numerical scheme the spatial discretization is spectral but the temperal discretization
uses coventional Crank-Nicolson finite-difference. Good agreement is obtained between the

computed resuts and experimental observations. ; I

Key words injection mold-filling, chebyshev collocation method, spectral analysis,
Crank-Nicolson scheme, transient non-isothermal creeping
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Fig.1 Sketch of test models
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STEP INDUCED HYPERSONIC TURBULENT
BOUNDARY-LAYER SEPARATION

Tang Guiming
{ Instriute of Mechanics, Chinese Academy of Sciences, Beifing 100080, Chira )

Abstract This report describes detailed heating distribution data and the study of oil
flow and liquid crystal thermograph in turbulent separated regions induced by cylindrical,
square and two-dimensional steps in an impusle wind tunnel at Mach number range of 5—
9. Reynolds number {2--5)x107/m. Step heights ranged from 0.06—2.5 times boundary
layer thickness. The results indicate that surface pressure and heating peaks occur at the
reattachment line which is at a distance of 0.15 times its height ahead of the step, and for
a square step, the peak value increases spanwise from its centerline and reaches the highest
peak value at 0.5 times step height inboard of the side corners of the step, which is 40% higher
than the centerline peak. In addition, it is shown that characteristic geometric parameters of
separated region, such as separation distance, heating peak and valley positions, are nearly
independent of Mach number, Reynolds number and step span, and increase linearly with
step height,

Key words surface step, turbulent boundary layer separation, hypersonic heat
trasfer, shock-boundary Iayer interaction
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