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Influence of Sintering Temperature on the Properties of Precise Casting
Shell Prepared by Additive Manufacturing
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Abstract: The precision cast shell material samples were prepared by the additive manufacturing process of ceramic slurry
extrusion forming. The phase composition and fracture morphology of the sintered samples were studied by XRD and
SEM, and the influence of sintering temperature on the properties of the molded shell material was compared. The results
show that when the sintering temperature increase from 900 C to 1 000 C, the bending strength of the molded shell
material increase rapidly and is basically stable after it exceed 1 000 ‘C. With the increase of sintering temperature, the
porosity decreases and shrinkage increases. The sintering temperature of the shell material determined is 1 000 C, the
bending strength of the sample is 7.31 MPa, the porosity is 43.6%, and the average shrinkage is 0.79%. The increase of
strength of molded shell material after sintering is mainly due to the crystallization transformation of silicon-based binder
and the increase of mullite phase.
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Tab.1 The ceramic slurry composition for casting shell
preparation
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Fig.1 Additive manufacturing process for shell material samples
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Fig.2 Three points bending stress-strain curve of specimen

50
ast

£

¥* 40t

&

=
35t
30 1 1 L. I L

900 950 1000 1050 1100
i JE/°C

FEl 4 Bedh iR RE xR FL B = i 5 i
Fig.4 Influence of sintering temperature on porosity of
specimens
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Fig.3 Influence of sintering temperature on bending strength of
specimens
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Fig.5 Casting shell samples sintered at 1 000 'C
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Fig.6 XRD spectra of sintered specimens

X 4 i Y 7 19 FL BRUR — MUAE 36%~44%, i
B LB R W R R, SRR R SR
We) Y5 B S, SR SRR T I B 5T N I SR AS BRI
AIHE AT BOAL L Bl A B A IR 4R, FR Lt
¥y AR UKL 2 [B] Ry e 25 R BE i i, Sy 1 0K (8] B )
B, FLER AR AW REAR , 2 he 45 X F) 1000 C
B IR B FLBR R R 43.6%, fERIERL T B A 5
JE B[R] i ST AR B 0 UM, i R SE e
HEaR G R E A Y LRk,

e 45 T BE 4 5 T LA A0 45 AR B R UKL Y e 45
FRBE BR T o FLB SR PR, i fo iR A AT 455 50 A T Dk
NG TEM A ORI 4 22 B, UKL ] R R fik | B2
RV BRE 2R 7K JS HORG G5V FIER 4G |, 24 R A el I, UKL
Bl 7 8 & A RS S AL M B, OF HLBEE R4S IR
FE B4R 10, o R R AN TN K, AU ) AR B 5 O AR
%, FBOARE R (R R A — 58 W o R LR 3
M) 759 576 9 R SH T PRORE BE | PR b 1o SRS 42 ol B/ i
6 B Wi 4 2R AT DA SR 2 AU 78 ELSERSE AT 42 5

3AL,05-2Si0,+4Si0,
>1080 C

CPS




(HRER AR)07/2020

T BEREEENEMHERTHFENTMAERNORMN «611-

&, 7€ 1000 CHF 3 477 48 % 4 0.83%
0.85% ,0.69% , % i B B 5 i) A SR AR K, AT LA i
CAD E AT Xt B4 R~ 47 #h2 DL 3R A5 R T iS #
RIS,

R 2% 156 445 1K AF W7 24 U5 14 DT O AR U TR 5 DA i —
HINRBIFTAM R RS R, NE 7(a)F i, iR
BLEA B A 2R G5, A B 43 2 HE B A 18 A o A
fiE, £ 900 CHeds g iy ilAE (B 7b) kL[] & &
R, FRERZHILE, R EmEAR, T
DASRER B a0, X RAH R RA N W2,
fE 1 000 Chadhfa ikt (B 7c) o, BUR 2215 A
% B4R %ﬁﬁlﬂkiT%iE@%fﬁfiﬁ %ﬁiﬁ“ﬁ

AE1000 °C

(C)J;%,n

TR R EMABRE 2% T IA , Bk
2 A SR . ASORL 7 45 5 R JI0RE [E] FLBRAR R AT R
PO e G B R I N i — A PR R e 45 1R )
1100 'C(E 7d), FE N BB HORIE SR & 4 T B B
Y BRAE | BORE ) SR AR TE AR FE AT 2%, KRB 4r Bk B 4
KRG ORI R 1 B R4, R IR E ks A
FRAN A 55 W) AH AE UL R T & AR N, 38 A AE
RL )T BT 5O T R R B A e, R R
RA B B, B H T4 O Be s A Ao 45
4 1 28 Ak A B R A S B R R IR R K, i s R
4k 234 K, FL B F /)N | FL B o R SF A BT
W/

(d)ﬁ F i 21100 °C

P 7 Beah iR BT 1 SO £
Fig.7 SEM images of fracture morphology of sintered specimens
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