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Contraction-Expansion Flow
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Effect of Particle Size on PIM
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Filling_Pressure

Time = EOF

x100  MPa
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Filling Animation

Filling_Melt Front Time Melt Front at  0.302 sec

Time = EOF
%10-1 [sec]
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0.807
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0.202

.
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R12.0Release Candidate (120.1) 14:50.52.09-032013

Moldex:D

48 Run 1:7.mfe/PIV_CAE-MIM-001_1 rotMDXProject20130830_1.pro
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302
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1.50 ¢

0.0 200 mm
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Filling Melt Front (Il
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> Low powder concentration is most possible to be black
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Cause: Effect of Viscosity
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Cause: Effect of Viscosity
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Packing_Volumedric Shrinkage
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> HIMEEXAREEA: -0.304 ~0.317 mm

Warpage_X-Displacement

x10-1 [mm]

— 3.174
2.760
2.346
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Thermal-induced Particle Collection

> Brownian motion of half-micron-diameter particles
moving in water.
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Rheograph RG25 CR-6000 pvT-6000 MCR 502 DSC 8500 Instron 5966
Capillary viscosityand Capillary pvT change Rotation and Transition Mechanical
thermal conductivity viscosityat  atdifferent oscillation temperaturesand properties
with counter pressure  different temperature tests for crystallization
equipped temperature and pressure viscoelastic kinetics

and shear properties
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Polymer | Grade Name | Producer | MIM | Catamold 316L4A_9.5 |BARF
Powrder mnformation Powder-filled polvmer

Powrder zpecific A1lar

Poweder diameter a0l o)

Average concentration a0 (wol%)

Povweder density 5 (mhec)

Binder densityr 09 (g
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Focus: Surface Defect

> Listen to industry, the so-called Black Lines are frequently
observed in the surface inspection of attractive MIM
articles.

— Namely, grey coloris found onthe surface

Grey (black line)

shine

After sinter
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> Shine surface is due to the total reflection of light
uniform on a perfect flat. However, grey or dead sheen is
caused by a uneven pitted surface
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Black Lines Cause:
Powder-Binder Phase Separation

> SEM micrographs

Black lines Black lines

Uniform surface
- Void or Crack
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Complex Composites

> SEM Images of powder-binder mixture
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SEM MAG: 500 x Det: SE Detector T O O VEGAW TESCAN
SEM HV: 10.00 kV SM: RESOLUTION 100 pm [
Vac: HiVac Date(m/d#y): 07/07/10 Digital Microscopy Imaging n
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