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Objectives

1. To develop a PIM procelsased on arecofriendy binder system and raw zircggowders.
2. To optimizéhe powdercontent of feedstock.

Feedstockdesignand production becomedecisivefor the succes®f the powder injection
moulding processsince following stagesare widely influenced by its quality. An ideal
feedstockis composedoy the optimal balanceof mixture of powderand effectivebinder.

U Powderbinder separationduring moulding — flashing“‘.
Inhomogeneitiesdensitygradients& distortion after sintering

Binder )
' excess U Longtime debindingcycles -highriskof defects& slumping "
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U Considerableshrinkage— makingtolerancecontrol more difficult.

Optimal U Homogeneity

solid U Goodrheologicalpropertiesfor injection moulding

loading ( Tightdimensiontolerancecontrol

<2O\Nder content

powder U Highviscosity — not suitablerheologicalproperties

. excess U Notenoughbinderto fill poresbetween particles

~ voig U Highrisk of contamination
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— CriticalPowderVolume Concentration(CPV({2-5%higherthan the optimal one

/Materials

PowderProperties| Zircon

Morphology Angular
Densityg-cnr) 4.59
App.density(%TD), 19.05%
Tapdensity(%TD)| 32.45%

Dy Doy 1.955 um S0
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Oil absorption method
Torquerheometry
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3. Feedstock densit
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Debinding Sintering

5. Dimensionstability - distortion

6. Relativedensity

7. Flexuralstrength ¢ Welbull
8. Fracturesurfaceanalysis

»
Final Product

16ml of oil is the maximum value to obtain a  Neither torgue nor temperature (because of friction of particlesExperimental values are nearly the theoretical ones, eye
coherent mix of 25.8 ctof powders Increase during mixing despite the higher solid loadings are testdor high solid loadings, without showing pores evidenge

4. Capillaryrheometry

\Different methodshavebeencarriedout to obtain the optimal solidloadingof zircon(ZrSiQ)/ \_ 4. Rheologicastudy
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5. Distortion & dimensionalbehaviour 6. Relative densit

/. Mechanical properties
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viscosity values show more dispersion due o | _
indicating the lowest influence of T in viscosity 2050
\ Clear surface fracture for 58vol.% of solid loading /
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- A successfuPIM processhas been carried out with a raw powder of zirconiumsilicate with particleswith non conventional
propertiesusedin this technology(irregularandlow tap density)and usinga water solublebinder systembasedon PEGand CAB

Conclusions - Manymethodshavebeenrequiredto fully optimizethe solidloadingfor this feedstockbetween58-60 vol.%of powder

- Two of the conventionalmethodsusedin PIMto obtain the critical solid loading(torque rheometry and density measurements)

havenot beenusefulfor this feedstockbasedon extremelyirregularparticle.
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