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Process Design and Rapid Casting of Aluminum Closed Impeller

LYU Sanlei, SI Jinmei, WANG Jianjun, LI Jingjing
(Henan Pingyuan Optical and Electrical Technology Co., Ltd., Jiaozuo 454001, China)

Abstract: A closed impeller casting process for aluminum alloy based on numerical simulation and 3DP sand mold was
proposed. The filling and solidification processes of the two processes were compared by numerical simulation software,
and the process design was optimized. The 3DP sand casting process was used to produce the castings. The size of the

casting was scanned by laser and the internal quality of the casting was detected by X ray. The results show that the

standard aluminum alloy impeller castings are cast and rapid casting is realized.
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Fig.1 The three-dimensional structure of closed impeller

126, 0 7 RoFA 2455 GB/T6414-1999 CT7 4.
REFE AR PR, FFE—ENENT

B bR BT B E AR BOE R A H I, E

REDRUE M50 85 (F 1 N R B . AR S5 (RS54, BT

W78 B #3:2021-08-02

EE®M: B =% (1970—) , W R0 A, ¥ TR, 53845
HSC B £ REHT Sk N, E BN B E T Z R BT ls
FUJ7 T B T AE. #135 : 13939188695,
Email : 13939188695@126.com

FLZHR R WHE 2, 588 A T 1 55—,


mailto:13939188695@126.com

- 802 FOUNDRY TECHNOLOGY

Vol.42 No.09
Sep. 2021

fi 6 PEiE, BRIE K "jFﬁTuEE
20 mm, J5 @t W) b, SR HFRAL

T

— 8, N

B2 s 1,640 0Tl
Fig.2 Casting scheme [, 6 gates are arranged on front cover
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Fig.3 Casting scheme II, 6 gates are arranged on rear cover,
and two gates on the inner ring

2 HEEMSMHL
% F ProCAST #5480 8K 4 % i Fp T2 Rt A7

B
AP\ T
gm ~IND

wo &

WO INOILO wb A

BN = BB LD LI b s

OO~ ONONO SO0
S PORROALOON

(a)=18s

=
3

2 FLBS (%)

(=]

ISR XTI Yo SRt NI o XU

(=]

ORI 2NN ~JOOGOO— 1
PRSI SNE N o )

e o e

——— o

() 1 R b 7

ﬁm &E%ﬁ*ﬂ@m%%mwmk&ﬁ:& T o9 4%
¥k 108 314, {RMIAEE R 1445331, BRERERN
720 C,H M4 S50 A M S H R 500 Wm?-K, 7T &
W3S mm/s, RRE K 45 kPa, REE 1 A
50 kPa,Fc &It [E] 7 20 s,
21 AHERIESH

FRERIEMERLE 4, 4a) W FR T R
18 s B /R B P, 45 5 R | 76 R K38 el T 0 BEJRE
WL R A X BE K SR B A AR
B, R EEEER FEESHR, EHIE SR
Fasab) R 25s mBER, &R ExR, HHAH
] | A w5 a6 AR 2 G T b B [ B 10X Y BT
B A 5 B v, i O PR XS RE TR K IR R
HEA BT 4N T2 AR 48 FL R BG | 8T BR
B8 WL 4(c) , B A BRBE 231 WL I 4(d) .
22 FHEIBEMSH

HRINERGERWLE S, S(a)y T RN KR
15 s B /R B, 45 3R WoR , %1 e B SR el i
AT 2 AR AT, FEAY R 22N, A X AR, 5(b)
RN RIEER 24 s BEFERER, ZERER,HFHEN
R AT A D Gk R AN T G B R, S 3 AR — X R 58
TR, R BE R e S PR s X B R, B
oS H A BT RN B 5 T8 R R R , L
Bl 5(c), B/ 5(d)2gatn  4nFL kG o 1 o

AR T SHRENBERLGR, TR RE%E
ZEMXF K, FAELSIARE, BREA S0 1 A BE JE 4%
K, ARG HE % R 1 78 BUA X5, BG4 AR

&
<o

AI000 SR IOV AONNSD,

[FRVAVY [TITATIC X - Yo No No Yo No NN TN

(d)HrBe 2 A

B4 7R LR

Fig.4 Simulation results of scheme [
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Fig.5 Simulation results of scheme Il
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Fig.6 Optimized casting scheme II, chills are added on
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Fig.7 Optimized simulation results



FOUNDRY TECHNOLOGY

Vol.42 No.09
Sep. 2021

1t 52 1)

Kl 8 BRIt
Fig.8 The design of sand mold
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Fig.9 The impeller casting: (a) front view, (b) back view
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Tab.1 The chemical composition of test bar from the

same melt
THE Si Mg Ti Fe Al
PR 6.5~7.5 025~045 0.08~020 <02 H#&
PR 6.83 0.37 0.12 0.15 HA
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Tab.2 The mechanical properties of test bar from the

same melt
B 1 w2 w3
HiHisE FE /MPa 298 307 296 =275
K # (%) 25 3.0 25 =2
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Fig.10 X-ray inspection results
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