3D-printing and consolidation of 316L stainless steel powder components
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ABSTRACT a0

A unique binder jetting method is employed in SET A (Layer height:250 um) 28'9?’ s | cc.316L B

printing 316L stainless steel components with the zi E 2'?’3 ::g::jgg ﬂ; 2529.30;: :8; 120 | )

aim of improving both the green density of printed ETD ('ail/er heiggwt.:loo \m) 35:2% = | J Onidation: 500 °C
parts and subsequently sintered components. In i ol xigation.

this method, a water-soluble binder is premixed

with 316L stainless steel powder before printing. Printing parameters 0 200 400 600 800 1000 1200 1400

During printing, water is jetted unto the Z-level Home: 2.5 Temperature (°C)

powder/binder mixture to selectively activate the >ETA (Layer 1e.ig"t:200 m) - 33.4% | Water temp: 50 |  Bider A

binder, layer by layer. The effects of printing SETB (Layer height:150 um) - 39.0% Roller speed: 70 ! — Binder B

parameters on the green density and sintered SETC{Layer height:100 um)  37.9% Shaking speed: 60 T N
components are investigated. Results show that S 60} éDecomposnlon. r.ange
layer height and nozzle temp affect the density and 2 ol ~ Fast decomposition rate
dimensional accuracy of the green compact. Results : ~ Binders

show that on reducing layer height, green density SET A (Water temp:50) 33.4% “l

increases. However, the dimensional accuracy of °ET B (Water temp:70) 39.0% - i

the printed samples decreases, especially in the Z- SET C (Water temp:30) 37.9% Layer height: 200 C Tz(:,fpef;our:gi) R

direction.
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