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Numerical Simulation and Process Optimization of Lost Foam Casting

Process for Rump Pan
Li Ping', Fan Shuaiqgi', Li Xinran®, Zhao Junyan®
(1.School of Materials Science and Engineering, Henan Polytechnic University;
2.School of Materials Science and Engineering, Harbin Institute of Technology;
3.Jiaozuo Shenhua Heavy Machinery Manufacturing Co., Ltd.)

Abstract: Aiming at the quality problems such as shrinkage porosity, misrun and cold shut often occurs during the
development of lost foam casting rump pan assembled on the middle trough of the scraper conveyor, numerical
simulation and process optimization of cast steel rump pan produced by lost foam casting were carried out by the
InteCAST software. The results indicate that for the original process scheme, shrinkage porosities are mainly dis-
tributed in the connection positing between the shovel plate and the M-shaped groove, especially in the connection
position between shovel plate base and the ribs, which is likely to appear in the thick parts of the ribs and thrust
lugs at both ends. For the optimized process scheme, the mold filling process presents stable, and the riser/gate
has a satisfied feeding effect on the casting during solidification with absence of shrinkage porosity defects in ma-
jor parts of the casting. The optimized process was adopted for batch production and verification, and absence of
defects such as shrinkage porosity and misrun were observed.

Key Words: Rump Pan, Lost Foam Casting, Process Optimization, Casting Defects

R A T R i 26 BIL P SR b S BB A L
Jot 56 A% 2 ) M 326 WL B9 I as AT AT AR 7 I 2 Ak
Lo mTEENE . DR XA A A BT LA R BE S S T AL

B [l SO M) L 3 11 3 T 3 B 7 6 s @ JE s bt 4 TR AR
ARSI TR S A W5 R AN W N SNV <Y
O F 1 2 TR FE AR LRSI ORS BE 5 s @75 e b L A = 3R 58

JoE 5 A A e SR B 3 T S AN AL BT U S RIE R S
JO A SR B AT AR GRS A S5 o B R A 1 A
PR R RS B 3 7 12T ARk, SR T O A
Pl T2 A L SR R AR L T R R i
TZHA TR AT ORI ARG IR 45 7], & 20 H

Yrfs B E:2022-02-10; & B R Y 2 H #7:2022-08-04

ESWHE 0B m SRR 55 9 & B3 S35 H (NSFRF170502)

57 30 26 PEAT 21 W0 238 25 o )] BB (E A 400 AR X
T 2 R AT TR AL R A L T 4 i 2o A v AT BB ) B 5
T R X e T2 A A AT R i B 1 S5 4
TR S o ASHIETE B 1 2% 45 9 T 7 ARl i 95 2B
AR R A )L G2 AR B CAE B0 X 5 AR i

FE—1EEB N ., 1968 45 A #UB2 T BE £E4E (454003) , E-mail ; leeping68@ 163.com
SR 2V B AT 2R TROAR L B AU T I R A i A R AR (A B AR LT AR RO 0B 42, 2023.,43(2) 1 259-262.

LI P, FAN S Q. LI X R, et al. Numerical simulation and process optimization of lost foam casting process for rump pan[]J]. Special Casting

&. Nonferrous Alloys, 2023, 43(2):259-262.

259



R Fh B3 MA@

2023 4FE4H 43 B 2

5 3t R AT B AU S B 3 T A s B AR
*{)Fﬂﬂ E/JJQ‘IZT/EEF%E{/\/ %

1 AR M R M

GRORE RS I S 4R AL DL 1L )8 E TR AE R .
HEERSF R 1 590 mm X 370 mm X 285 mm,Hyt/J\E,ifJ—
25 mm (LI Ta vh M EDRE — O T5OAR AT dic R RE J5
60 mim , BE AR 22 5K, MRS e ] R AR A0 A7 TE B
o BREM Y ZG30SiMn, Jit B 20 37 kg, A
58 A it TG W 2% 5 FL B D B v ] SR AR . ML TR Al o
PR vh A IS R e B IR AR R R L T
PHECR W7 IR A2 T8 s MBI R S b il oy 2 % TAE
THT » SR iR B W vy o T S P R

(a) RANEE
Bl FHAEH =R
Fig.1 3D model of the rump pan
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Fig.3 Filling process simulation of the initial process
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Fig.4 Solidification process simulation for the initial scheme
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Fig.6 Filling process simulation of the optimized process
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Fig.7 Solidification process simulation of the optimized process
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Fig.10  Profile of rump pan casting near the riser
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