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Microwave debinding of ceramic
parts shaped by stereolithography

François VALDIVIESO, Justin CHASSAGNE, Clémence PETIT, Christophe MEUNIER
Mines Saint-Etienne, Univ Lyon, CNRS, UMR 5307 LGF, F - 42023 Saint-Etienne France
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Aim : Monitoring of debinding by direct microwave heating of ceramic materials with a high load of organic binders.
a-Alumina suspensions were prepared with a mono-functional and bi-functional monomere mixtures.
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Setup : A rectangular wave guide WR340 with TE10 mode instrumented

Materials :  suspension with 80 wt% solid (~60 vol%) content

Formulation of the 
suspension

HDDA NPGDA IDA D-685 TPO %.Total

1 68,36% 0,00% 22,79% 7,94% 0,91% 100%

2 45,45% 0,00% 45,45% 8,18% 0,91% 100%

3 45,69% 45,69% 0,00% 7,71% 0,91% 100%

4 30,36% 30,36% 30,36% 8,02% 0,91% 100%

Alumina P172 SB from ALTEO®

Specific Surface Area BET : 7,5m²/g
D50 (sedigraph) : 0,4 mm
D90 : 1,3 mm

Analytical balance placed
under the chimney

Results : Conventionnal debinding (1°C/min - formulation 1)

27 °C            38°C 49,5°C 52,9°C       77°C 91°C 106°C 133°C          154°C   177°C

NPGDA :HDDA : IDA : D-685 : dispersant TPO : photo-initiator

: Microwave debinding (2, 5, 10 and 20°C/min)

Conclusion :
 Debinding process by microwave heating is possible. All monomers used, after

crosslinking, interact with the EM field.
 After debinding the samples appear to be in good condition. But, the

thickness of the material walls has a strong influence on the appearance of
defects during sintering.

 For rapid microwave debinding a better choice of monomers must be made in
order to guarantee the quality of the green part.

Samples after debinding and firing at 1450°C 

Cracks and decohesion between building layers


