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Process Simulation and Optimization of a Z1.L107 Base Casting

DONG Haikuo' ,DONG Fangtao' ,XI Yang' ,ZHANG Qiang' ,ZHANG Kaiwang' , WANG Yu’
(1.Xi’ an Aerospace Precision Mechatronics Institute ,Xi’ an 710100, China; Xi’ an Aerospace Engine Factory,Xi’ an 710100,
China)

Abstract : The casting process of a base casting was simulated by Procast software ,and the position and distribution of shrinkage
porosity ( shrinkage cavity ) defects were predicted. The casting process scheme was optimized according to the simulation

results. The results show that qualified castings can be produced by using the optimized process scheme. The application of

simulation technology can effectively test the rationality of casting process design and improve the production benefit.
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Fig. 1 Base casting morphology
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Fig. 2 Casting process
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Tab. 1 Parameters of low pressure casting
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Fig. 3 Numerical simulation results of shrinkage porosities
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Fig. 4 Numerical simulation results of temperature field at different time after filling completion
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Fig.5 Numerical simulation results of solid fraction at different time after filling completed
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Fig. 6 Numerical simulation results of shrinkage defects at different time after filling completed
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Fig. 8 Numerical simulation results of shrinkage

defects using brass chills
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Fig. 7 Numerical simulation results of shrinkage defects using aluminum chills with different thickness
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Fig. 9 Numerical simulation results after casting process optimization
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Fig. 10 Shrinkage defects using aluminum chills
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Fig. 11 Results of X- ray detection using brass chills



(iR AR)08/2021 i858, %. 21107 £ EEHEH T EEURMKK 703 -
4 iR R R ). Hp bt S (25 42 ,2014,34(3) :285-289.
3 —“ﬁ (3] . (B EARENHANRRK[T]. HEHEAR,

(1) 38 2 5 2 A DL AR B4 1 Y, el 8 5 B
Wit T 207 SRR I AOLAL , RORGAE T %3 e 5
{tFE"Jiiiifﬁ'JF]ﬁ,H LFHEET&’E’Z‘@%'J%%TJESZZIS%W

(2 ?Jm?%}i%f*’tfirfﬁm,ﬁiﬁ&%‘( HEJJE
KAV BRAA BT L B — 38 T v K 5 B 0 e A 4 4
L) BREE ™A BAT SN R AR JXm%XﬂiﬁL
WP A —E S R

Sk

BT AEWE L, PRI . BRISAL S A S AR LT ] 34
T T%,2013,42(21) :215216.

T AROR 3 S BORAEAL R Tl iy

(1]

(2] #fb 5HmFEH, EER, ¥

RABEEZA, MI/EIT 5
WRE. HIPRE. REBRE. RIFHRSETRE.
REEREBREER. £FLN,
RAZEEE W, MNECH:
AR AERHF KT,

© fifiAE Ty X WO/SE T B A

2018,39(8) :1705-1708.
HHEAR , T I 5T G 8 KR i L2 BT 5T
[J]. %isH R ,2017,38(12) :29292932.
T AR AT, YRR A G B B A FE W6 i T 2 B 5
[J]. 3R ,2017,38(11) :2785-2788.

FEARY) B SF A B AL, 5. BUERE SR & S IR T
SRR L] # AR ,2016,37 (1) :120-123.

LAB. BASMEdGE T RERI[T]. FEH AR, 2015,36
(6):1513-1517.

BERAR 5K B W5, . AL G E R R T R R T T R
[J]. #4901 1.%,2017,46(13) :131-133.

[9] TEHEM. kT M]-_lthl.f}Lb&l V.t Rt ,2003.

T4 5, E7. BE &% E PR SAERBCRMPFIRLT].
ﬁﬁ“%m&ﬁ{_/‘,’[} 2011,31 (10) :961963.

H, REMDIZR, AR
B O
RiE. HH. HE. 4KKE
1000~2000°C, k. M.

Y K SRR B A R F KRR

B s RBTEMHENAE

BAM., AREBETTFR., £ FTHEMTUEF

© HAbribi:
© HOt XK
© i B
© 14 Thfig

4m W& 5 Gk
3600 mmfE 2 #O% 2 4E 424 mmot B
e KAd /5 /M & snd 123 g

© W& A mARE S IR
© 1EfEThiE: 2000 AN B4 o
, AR RREBRASIRE, TUSBE D ZMKM4, TIRAM

EHBEABEHA, ALK

Mohb. PG 22 A B 1329 JF 0 W A4 0201%
BiE: 029-83290862
Email: xatomson@163.com QQ: 517221382

wF B B b R 4O s IR A R oK

'ﬂi&/}b VE R

f£HE: 029-88473613

/




