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Paste Extrusion

* powder + liquid == paste

* extruder = barrel + matrix (die) + piston or screw

* rheological properties — mostly Non - Newtonian fluids

* not all pastes have suitable rheological properties:
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e Main problem ™ [iquid migration and quality of product surf:
* Additives for their improving =# influence on the final produc
* Extruder with special design == rate of shear strain in front o
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Paste reduction between barrel and die
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Fig.1 Screw extruder:
1. screw/piston, 2. barrel, 3. die, 4. paste, 5. product.

Fig.2 Extruder with rotor:
1. barrel, 2. screw, 3. cone head, 4. rotor
with blades, 5. matrix.
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Fig.3 Extruder with rotor:

1. barrel, 2. screw, 3. cone head, 4. matrix, 5. rotor with
blades, 6. pressure sensor, 7. drive for screw, 8. sensor of
torque for screw, 9. bearing housing, 10. drive for rotor,

11. sensor of torque for rotor, 12. flexible coupler
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Fig.4 Detail of the extruder with rotor:
a) detail of rotor and paste, b) extrusion through the matrix with cylidrical holes,
c) extrusion through the wire sieve matrix.
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Influence of the rotor speed on the extrusion
pressure
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Fig.5 Extrusion pressure as the funcion of Fig.6 Extrusion pressure as funcion of
rotor speed, parameter speed of screw, rotor speed, parameter speed of screw, 6
dieL/D=5mm /4 mm. dieL/D=9mm /4 mm.
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Rotor speed 15 min-!

Rotor speed 75 min‘?
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Fig.7 Influence of the screw and rotor speed and die geometry L/D =5 mm /4 mm on the product quality. 7
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Conclusion

SCREW + ROTOR

I energy optimization 1

main influence on throughput j main influence on rate of shear strain
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ﬁarent viscosity

extrusion pressure + throughput

L

extrusion pressure + throughput + matrix geometry L/D

.

extrudate quality
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