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Effect of Solid Content on PLZT Ceramic Slarry Flowability in
3D Printing by Single Screw Extrusion Mode
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Abstract: For the 3D printing process of slurry direct writing ceramics with single screw extrusion structure,
lead lanthanum zirconate titanate (PLZT) ceramic slurries with different solid content (60% ., 70%, 75% , volume
fraction) were prepared, and the effect of solid content on the slurry flow performance in screw groove was studied
by MRT LBM method. The results show that the three ceramic slurries all showed obvious non-Newtonian fluid
characteristics of shear thinning. MRT LBM method could effectively realize the flow simulation of ceramic slurries

during 3D printing. With the increase of solid content, the slurry flow speed decreased. In the case of ensuring that

the slurry rheology met the printing requirements, the solid content should not be too high.
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Fig.1 Schematic of screw structure
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Fig.2 Schematic of the screw expansion structure
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Fig.3 Distribution of flow velocity component u (a) and v(b) of
ceramic slurry along the screw groove depth at solid content

of 70% (screw groove width of 4 mm)
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Fig.4 Distribution of flow velocity component u (a) and v(b) of
ceramic slurry along the screw groove width at solid content

of 70% (screw groove depth of 4 mm)
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Table 1 Flow velocity of ceramic slurry with

different solid contents

Gh W=2 mm.,H=4 mm W=4 mm,H=2 mm

/&i%/%u/(mm'sﬂ) v/(mmes ') u/(mmes ') o/(mmes )
60 —0.924 —0.485 3.445 0.441
70 —0.892 —0.463 3.379 0.424
75 —0.875 —0.438 3.286 0.401

E W% B4 EEAHFEX 3D I PLZT ME R AR P
[N .
I Z5 'l»@

(1) ARS8 R 60%,70% .75 % 19 3 Fi b B3
ey 5 B HE B A B DD AR A A I AR R AR AR L T
# T Herschel-Bulkley %A ; MRT LBM Ji& 3 faj
B R R N T, T DU %S BB R AT B Hh 5K 3D
FTER 3 2 v i B 88 280 T 3l 1 L

(2) YURHE TR — g I, i o> i o EREIEE
AT A RE IR d5 K O Eﬁ}i v 5 fA] BE T AR AT BE T
AbFe /N 5 X SR TR B — o B A o A IR R
ﬁ*%ﬁﬂiﬁﬂ%%%i“fﬂﬂz (}ﬁ@ﬁ’% v FEIZAL W
R0 5 Bt A T AH 55 o 0 1 O ORI A N 7R H A
PRI 2R PR R AN 78 HJORE It 748 Pk 7T DA 2 2 SR A 1 1
T AR B BN N A R DA R BT 0 TR Bl M RE

S E 3k

[1] ZWiz,d s, REM, 5. B& 3D ITENH R i AF 5¢ 5 k&
(7. REMRER 247, 2017,45(6) : 793-805.

[2] HUANG P,XIA Z D, CUI S. 3D printing of carbon fiber-filled
conductive silicon rubber[ J]. Materials &. Design,2018,142;11-21.

[3] CASTRO J, ROJAS-NASTRUCCI E A, ROSS A, et al.
Fabrication, modeling,and application of ceramic-thermoplastic
composites for fused deposition modeling of microwave
components[ ] |. IEEE Transactions on Microwave Theory and
Techniques,2017,65(6) :2073-2084.

[4] WILKES J, HAGEDORN Y C, MEINERS W, et al. Additive
manufacturing of ZrO,-Al,O, ceramic components by selective
laser melting[ ] ]. Rapid Prototyping Journal,2013,19(1) ;51-57.

(5] oG, # R AL, S AT A, 55 B % 3D 1 B — S0 Ak B i 25 43 1L
PR A TEBE T[], B 2019,55(1) : 22-25.

(6] RmP. AIEA. JEmG G BUBATF 5 AL = 2 5 A BB AL LT .
HUMBEH 5 il i, 2007 (5) 1 177-179.

(7] i, BESCW], BROGEs 45, 6T CFD B4 4 J8 IR FF R AR Fa 3
WA R AERE T (). HEHE AL R T A2 44, 2018, 36 (12)
1211-1215.

(8] EJRuk RN AT, 45, o o R = WRAT 2R Al 34 e M BU(E 4y
BrlI]. B0 HLAL. 2018.,39(8) :66-69.

[9]  EBL, ERk, Jr i, 55, 3 405 kL 50 SR FF B Hh L Al 2% 5
BT ], ML S5 1 1 . 2018(2) : 171-174,

[10] BUDINSKI L. MRT lattice Boltzmann method for 2D flows in
curvilinear coordinates[ J]. Computers &. Fluids,2014,96:288-301.

[11] #A WL, it #0903 1. — 4 To o 3K 3l = B % 3 3l MRT-
LBM #F5E[J]. TR $A ) B2 412 . 2012, 33(4) :595-598.

[12] WU W W, HUANG X D, FANG C G, et al. An improved
MRT-LBM for Herschel-Bulkley fluids with high Reynolds
number[J]. Numerical Heat Transfer,Part B; Fundamentals,
2017,72(6) :409-420.

[13] faAE¥s, £ 5, 25K, # F Boltzmann J5 i i FRig & v M.
JU5T B2 R . 2000.



