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Investment Casting Process Design and Optimization of Products with Complex Cavity
Wang Lixin, Bao Xuechun, Wang Shengliang
(Shijiazhuang Shenghua Group Co., Ltd.)
Abstract: The ceramic core production process was adopted for investment castings with complex cavity structure.
The reasons for fracture of multiple ceramic cores during investment casting process were analyzed. The fracture
of ceramic cores can be effectively solved by increasing the strength of ceramic cores, optimizing the wax injection
parameters, adjusting the operation techniques of wax injection workers as well as gating system, significantly
raising the qualified rate of ceramic core forming and casting yield, which shorten the production cycle, greatly
reduce the production cost to meet quantity production requirements.
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Fig.1 Structure diagram Fig.2 Ceramic core
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Fig.3 Mold structure
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Fig.4 Gating system

A4

1.4 #IFEILEZ

A N I R B B e B B il 5 T A LR 1
®1 AEIESH

Tab.1 Process parameters for shell making

FEA R EA R CHD FORHRACR /s T /b R R

1 BT 120 45~50 3~5

2 Bk 30/60 20~25 4~8 14528
3 EkEM  30/60 11~15 §~12 P ff

4 L 37 16/30 11~15 8~12 2. MIAlH: R
5 BRES 16/30 11~15 g~12 TS

6 ESp 7~11 8§~12

1.5 BREBEKEIZ
BIFEAE 1150 C FEEBE 70 min DL b, R 3E T A8
B B4 B RS KA. BIERERN 1630~
1640 C, A= 21 825, K fE N 11% ~16% , F 5
Jir R A B e O T 2L LR 2, I A DL 5
F2 2020~2021 £ 5 ASHBGHRRKEN

Tab.2 Quality inspection of castings from 2020 to 2021
i BT EU RMEBUE REER % BSEUE BS R/ %

2020-9 2 200 352 16.00 329 14.95
2020-11 5 589 887 15.87 857 15.33
2020-12 2 198 331 15.06 277 12.60
2021-1 4 486 496 11.06 442 9.85
2021-4 3692 518 14.03 458 12.41
2021-5 3 660 520 14.21 405 11.07
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Fig.5 Fracture position of ceramic core
1.6 BESHRIREESH

P T8 SR T 2 1) S TR AT E A - (D WA RS R AR B iR IR
CE S T T3 @ S 8 N 53 48 AR AN 22 5 O il 52 45 £ it 22
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Tab.3 Wax injection parameter

Jr% Eﬂ!fé ﬂ%ﬁ(‘iﬁ ‘?’%iﬂﬁgl LIS 5’@%1‘5 (LSRN

A JE/CORBE/C J1/MPa WBCRE 2R/ %
1 SLJ-07-% 50 50 20 7 70
11 SLJ-07-% 57 57 18 3 30
12 SLJ-07-% 58 58 18 4 40
13 SLJ-07-% 59 59 18 4 40
14 SLJ-07-f 57 57 16 0 0
15 SLJ-07-47 58 58 16 0 0
16 SLJ-07-f 59 59 16 0 0
17 SLJ-07-% 57 57 14 0 0
18 SLJ-07-% 58 58 14 0 0
19 SLI-07-% 59 59 14 0 0
20 SLJ-07-47 57 57 12 0 0
21 SLJ-07-47 58 58 12 0 0
22 SLJ-07-47 59 59 12 0 0
23 SLJ-07-% 57 57 10 0 0
24 SLI-07-/ 58 58 10 0 0
25 SLJ-07-% 59 59 10 0 0
26 SLJ-07-45 57 57 8UMIAR) 0 0

[ & 2 % SLJ-07 57~59 57~59 10~16
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Fig.6 Ceramic core

A7 XAEBARH
£ R

Fig.7 Ceramic core fracture by

fractured after dewaxing X-ray flaw detection
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Tab.4 Differences in operation methods

PR SSRGS WSRO LR
S 1/16 B 20 1 0
J#1/8 20 0 0
R 1/4 18 20 0 15, 5% 1%
R 1/2 1 20 0 20, =
St 3/4 20 0 20,

S 1 20 0 20, =

R 16 0000 A R A I MR TOT 22 452 fnh ) B 5
JEFEEE 1/8 B X FEBE AR IE T M B A L, oA 2
TEBRE R B8 R34 0 T 2 ) ) 1 4 BE T
22 HRIFBESEHR

576 Ty B g W 2R i IR i e R v 5 A B
R Sk B KA LI oy TR R R 8 WA 3R g e
O iy N O s G = Y DA % S SV T iR | R
IS AN Sk — A WA L ELE R A Y 0 B R
A TR A A T B R Sk AR S R 52 T A Y
LA

Sk R T A B T S L 4 AR S e 0 L 2 ST e TR
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Fig.8 Wax brushing part of core end
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Fig.9 Gating system after optimization
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