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Analysis and Solution of Hot Tearing Defects in Iron Cast Pump
Casing via Investment Casting

XU Shengfa', ZHANG Shouyin?, LIU Jingwei', CHEN Yanfei', LU Baiping’, XU Zhifeng’,
WANG Zhitai’, MA Zhijian®
(1. Jiangxi Hongdu International Mechanical & Electrical Co., Ltd., Nanchang 330063, China; 2. School of Aeronautical
Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The hot cracking defects of special cast iron pump shell castings of Changjiang 750 by investment casting were
analyzed by casting simulation software ProCAST and verified by experiments. The results show that the difference of
cooling rate and solidification time between casting and pouring system is the main cause of casting stress and hot crack.
By reducing the size of the casting system, the difference of cooling speed and solidification time between the casting and

the casting system is reduced, the distribution of casting stress is improved, the stress frame effect formed by the casting

and the casting system is alleviated, and the hot crack defects can be effectively avoided.
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Tab.1 Chemical compositions of Changjiang cast iron
(&) Si Mn Cr P S
3.00~3.50 1.80~2.50 0.50~0.90 0.25~0.55 0.20~0.60 <<0.12
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Fig.1 Digital model of Pump Casing
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Fig.2 Digital model of gating system
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Fig.3 Locations of defects
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Fig.4 Optical microscopy of hot tearing

3 SHiEM AU
g s B WUA R ProCAST 4 i

FOUNDRY TECHNOLOGY

Vol.42 No.12
Dec. 2021

11T RN . N T HERAE L% R A % R
FEA A, fdi ] MeshCAST #4455 He 43 il 6t 45 1 A
Fe R LEAT T ROAR R 43 Fndn b o A E L
B 1 ST TS RV A (2 BRI R . QO7E Bk 7 2D
W% SE Al Az Y 20 R (8 mm) MU AR5 @) M B
WA ) B3 A2 5 5 1 1 L T S IR JE T @K i
RETE 18 110 A0 300 G5 2k S AL 357 1, 3l 1k e i, AR A A
FE LA ; @AE MeshCast A #4) A b 46 | 8 o 2 il
RAF ST B F . BRI AR, ©UEAT R X
O AR BT MED RS MR AR (P S) . SR
BESE B ROAR R SE R 2 mm, W84 R4S IS 20 mm,
VY I A A I T2 125 07

Uil

5%

BSR4y
Fig.5 Meshing

MG A 4 sy, H M8 Scheil A X THRIRIG KT
750 R R R E A PE SR, A R [ DL BB T
T I S B B UL 6 A 7, HORAH SR
JEE [ A 4 L RE 43 1k 1200.2 'C A1 954.3 C

FRADUR I 9 D T T R 1350 °C, B FIRD A
TR BE D 900 °C B4 1 FIBL 5 1) S T 4 P R L
91000 W/m? - K@ #5575 fb Y A 4 R R Ok
400 W/m?- K, BEfR H /e 8 e M I # AT
I AR Ok 5 8 P (Elasto-Plastic ) 4558

S35 IE R S AL A SR P 8 R T LA
FERE TN G (AT ) TR I 7 8K T ) BE I A 7
VAR NG EINYE S N VDAL N IR et i 1 2
Tt B T REFNE 2D 0 B, ISEBR B S
BT (B 3) . B S B B K ) R O
SE R B SR B A IR A7 BB PR AR  AS
A8 AR A N T Y L R R
155 AR i B2 A BRI R =2z ) 7 A= 2 i el 1
B RE SRR A I 5], F SR A B B A LS Y 4
JER AT AN R T AR

FrAFAE BRI A v R R BT IR HI 48 | i
5 AR SR RE AL v AR . BT A A e [
H 7R 32 A0 A0 55 A v HTU AR T 7 A R LR g
RGO RS IR ARG, R E RN R
K, B [ ) A (RS SR s A 1298 s) ]



(s A )12/2021 WBE . AEGEREAGSBURENESHRBRF R *1053+

44 8200 1800,
40t 7900 1500}
£36 “E 7600} %0l 200t
s ) =
232 < 73001 = 900
W i 5
28 5z 7000 £ 600t
F24t 6700} 300}
20 L s L " L s 6400 " L x s L s ' 0 L n L L L L
0 300 600 900 1200 1500 18002100 0 300 600 900 1200150018002100 0 300 600 900 1200 1500 18002100
R E/IC R BE/C R EE/C
(a)fh ' % (b)# i (O
14 1.2
12 1.0
Siop e
# &K0.61
a= 8 R
= =0.4¢
s =02
4 0
Plee ey gy 0.2 . J ‘ - -
800 1000 1200 1400 1600 180020002200 920 970 1020 1070 1120 1170 1220
R BEC iR BEC
() L ()l #H %
6 Fu B EE [E T AT S R
Fig.6 Thermophysical parameters
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Fig.7 Thermophysical parameters
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Fig.9 Initial and improved gating system and key points for
obtaining normal stress
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Fig.10 Curves of average normal stress vs time
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Fig.11 Ceramic shell of improved gating system
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