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Table 1 Composition of the bauxite slurry
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Fig. 1 Schematic diagram of experimental device of the additive
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Fig. 2 Test patterns for the extrusion formability of the slurry
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Fig. 3 Dimensional measurement method of the sample by the additive
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Fig. 4 Relationship between silica sol content and viscosity of the
slurry after ball milling
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Fig. 5 Relationship between dispersant content and viscosity of the
slurry after ball milling
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Fig. 6 Relationship between thickener addition and slurry viscosity
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Fig. 7 Extrusion patterns prepared by the slurries with different silica
sol contents
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Fig. 8 Relationship between silica sol content in the slurry and width of
the extrusion filaments

¥R EBEYEREE, ERMNOBSHRAE
FERERSREEMRY, HEXFMEE, B
BFHBERYE . KRR RN AT LUEIE R E R -1
BRERZRILAE RS, HEA A1,
n=%+1<'y"'1 (1)
A g HEEREE, Pa-s; o AERRN S, Pa; v~
BUTIERER, st KAMERE; nNEERIEH.
IR B IR D EAE 1T E 5519635 Pa.
387 Pa. 245 Pafll71 Pa. FEARE E948vol%HIZEES,

ERNAO&EX, FHLEES), HAFHOER,
RHELAYY, PrFHIIETHIMZNR. 5
REEH5Tvol%RIE K, EBIRN D&/, B3IF8E
R3S, AENMERTRELZE, FHLEERLER
EERT, FFHLRE, BANY. ARS8
51vol%H{154vol%RIFIFRIR KL, JE RN D FIREEE T,
RHELZRFENY, HPERREEN51vol%aI
FEFLIpABEIFE, FHEREENL02 mm, 57
229 s), KA EREE

(2) PEFIEE. BEERREEN51v01%,
BAESEFIEEAIRE, IIN0.21vol%AYBTEF], £
HRTZEIZEIES . KM P oEFIEE3.8 vol%RT,
ERZPHIRSMWLNE, TERTHREME; Kt
RSB E94.1v01%F04.4v01%RT, EZERKE, £
H2EZHEENY, sJLURTHEME,; MBS
FIEEJ94.7 vol%RY, PrHiZzi8MmAry, BTHti
S EH ISR R REIE AR .

Wi

(b) 4.1vol%

(a) 3.8v0l%

(c) 4.4vol%
E9 ARSEFIEERMEIBHAE R
Fig. 9 Extrusion patterns prepared by the slurries with different
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Investigation on Bauxite Slurry for Additive Manufacturing of Casting
Shell Mold Based on Slurry Extrusion Method

LIU Hong-jun"?, WANG Jun-hong', SU Guo-liang?, LI Ya-min'

(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China; 2. State
Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metals, Lanzhou University of Technology, Lanzhou
730050, Gansu, China)

Abstract:

The preparation of ceramic slurry is the key to the additive manufacturing process of casting shell mold based
on slurry extrusion method. Bauxite slurry with silica sol as binder was investigated and the effects of slurry
composition on slurry properties and extrusion process were analyzed. During ball milling, the slurry viscosity
decreased with the increase of silica sol content, and the slurry viscosity was the lowest when the dispersant
content was 4.1 vol%. Adding thickener into the slurry after ball milling was used to adjust the yield stress of
the slurry in the range of 300-400 Pa, and the slurry had good extrusion fluency and self-supporting ability.
With the optimized slurry composition, the slurry prepared by the ball milling and viscosity adjustment had
good extrusion formability and met the requirements of the shell mold preparation. When the layer height was
80%-85% of the nozzle diameter and the sintering temperature was 1 050-1 100 °C , the bending strength of
the additive manufacturing samples was more than 9 MPa, and a good forming accuracy was obtained.
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