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Analysis of casting defect mechanism and optimization of

solidification temperature field
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Abstract; Aiming at the loosening defect of Y inlet pipe of a certain type of engine, its produce
mechanism was expounded, and the visual model of alloy filling and solidification was established based
on procast casting simulation software, as result it is found that unreasonable design of chilled iron is the
main reson which causes such problem. By adjusting the structure and size of the chilled iron, coordina-
ting the cooling rate of each part, optimizing the distribution of the solidification temperature field, a bot-
tom-up solidification sequence was established to ensure the smoothness of the molten liquid feeding chan-
nel, and the alloy liquid of the original defect was replenished to eliminate looseness defect. The results
of small batch production verification show that there was no loose defect in the X-ray inspection of the
casling, the casting qualification was increased from 60% to 92.8% , and the manufacturing cycle was
shortened form four months to one month.
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Fig.1 X-ray perspective area
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Fig. 7 Process of solving thermal physical parameters
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Fig. 9 Simulation and test curves
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Fig. 10 Temperature distribution diagram of filling process
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Fig. 11 Solid fraction distribution diagram

2.5 GREEFEMES R

58 [ e i 2 5 T OB A 1) 22 R . ZL104
Sk LAY ) JZEARBE [ 4, b 3 B T A ) 1 b
AL = A SR — R AN B BE DU

& 12 S 55 SE I SRV kR =R, Horp 34
R 4 YUy — R AR, B 2 BB 36 2 A
5 mm [FEIER 3#AER T TR BRI N, IFH
5 2#V GAHSE 5 T v Bk iy # IEE ), B B BB AL
SR I B ¥4 B 4 JBE 2 B R B SRR 2 A, s R %
BRIV AR SR Z, AT el v RE o FLBE [, BHLIT T
AR IE I, (0 A S R [ ) Sk B DB #h 4 R TE S
SEREE AW e o R BT AN B R, I,
BYBRITTA GRS Y 3F 8 BN S ™ 4



88 kPO

2020 46 A

3L BE
S ETbAC
\ |
TS 2# R
B12 RARLSH
Fig. 12 Original chiller

3 IZMRUE5wIE

3.1 ITZRUFERHE
LA BRI — B 1o B Ae FE R 3 A b 4 i
T3 VR REBE Iy 257 1A TR

R HLSE R T, R T2 R A R T AR
RIS o DN EER BRI, i e 7 B ok s A5 i J
TSR A D5k B 4 v R A AE I BACR . DRI, i
PAZ I T4 707 1 A Ve BR A1, Db 25 35 20 %
A RE Pt A 1 i P I B S o A, Sr AT L
FRBRE IR , PR TEA 47 16 3 A 1% 38

BT 3#E RIS BRES AN 5 BRIR) A, 2 T 2
BETT5E - B ATB B IE v B v 119 20, DA T LD IR T v
BREVIESENE, AR T2 2Rk 000 VR T, DRAIE 55 18

(a) 434.7 s

BEET T L BE, AT JH BRETAA BREE 3% Bk e
RN 13 Frs .

245k

B 13 HitEL%
Fig. 13 Improved chiller

3.2 TITZMUARMGEER

X G R 7 R EA TR, S5 SRR 14 PR, 7S
RUHA] 43. 7 s W5 PRI MEAE RS 22 TF b S0 [
[vi) s Yo B FF 4yt AR 058 111X 5 1 10 A A6 e
2 TUEREREE, B % 153.7 s B JEREA FF UG HE
PRIE T 8500 B R L R T | 6 CR kb 45 8 15 1
i, p - E S R D A A AR ) TR AR
4, TE 203.7 s BF, AT LU H T 7 28 S BE 143 40 A L
B B (R ARST A5 4 T8, AT T AT 52 L Ak 1) 5
15 3 B i ke

(‘. Fig
(e) 163.7 s (f)203.7 s
14 BUEAEERSESHE

Fig. 14

Improved solid fraction distribution diagram



546 & 553 1)

I, A5 B FBRE HLEL BT S BE IR B 3 T 2 Ak 89

3.3 IEMRUFREIE

IR T2 AT AT A 7, 8™ 14 1,
13 X SIS, A0 1 B ARk, R WL
FAGREG , B4 IR 5 92. 8% , B il 45 5 5 {5 H.45
—3, TZUGHFTE ™ SR IR 2 Fs .

R2 BUHHRERNEE

Tab.2 Contrast of improvement effect

B %
BB
e b IR % 2 4 T 4 ARF
2 AR o 2 B BrEa B
Jin i A5 5 M AL R
Yt 60.0 90 570 /R el = i1 E R
“MEETH
MebiE 92.8 0 e 2 TRV BE

Gl T 2B, R A 2 el T2
WUk, LIoEss T 2T5 58 KM= e 4 D H . ik
TG EBL Y #5328, a8 F Se k4
FURLPLEOR , il ad 78 i A F e 22 B, R I e iy
S T AL TR S B 5 UL R Y o W, 5
BT T 207 SR P I E , W R 1 A1 4
T 75% .

4

1) SEXTREAE Y 3 101787 55 i e B [ L, 3 FH O
HAIT BT X 6% WL Bl B A7 B A, I s T
Pro CAST/{J5 B JUL 45 {24 XeF 7 70 1 gk 3] e A 1 45 A
PLHE TR AR A B 72 AR 5 1 A B 1Y
HRAE A

2) il R R AL T, Pk B R 53
A, ST H R _E SR B OUY , 205 B KA PRI,
FEATHBR T i B AN BRI , 55 T % 7= i G A% 3 R
60% $& = 2] 92. 8% , P s A AR 5 S5 1 el 4 A4~ H LA
FHEE LA R T 5%

S 3k

(1] Fi%k, 045 WIREMRESSE AR SMALT]. &
FitEdE, 2017, 43(4) ; 63-69.
SHANG Y, GUO B. Research and application of low-pres-
sure casting process of resin sand[ J]. Journal of Rocket
Propulsion, 2017,43(4) . 63-69.

(2] XIHIF, B E4%, skl WIRRD S ) e 2 F 4

PR BT AR [T
(19) . 48-52.

(3] ARAEZE. B ARLAOMRE st g 355 P POk g A i B G [ £ 750 )
RFEID]. R EhRHERAE, 2011,

(4] QR S8KE, %5 T, ZLI4A &4 DRI
BB [T ], R R s A (G 4, 2019, 39
(4) . 366-370.

[5] scile, BiGH, Fbk, 2. R RERER R & S50
TEvh BB AT FERh s KA f 4,
2018, 38(7) ;: 768-771.

[6] FHE&, Mk, 48300, 4. JET ProCAST fyEES 16t
PSRRI T 25 [T, BilgAR, 2019, 36
(2).74-77.

(7] XA, RIS, EmdE, 55 i se Ad FAUE A
HORW & J8 S BRI AR [T ], MR T R2A 224k,
2016, 21(3) : 96-100.

(8] FAHLMT. ¥ H 5 ML I 7 R BUIR Kk e o 3
[J]. #%3%, 2012, 61(10) : 1105-1115.

[9] EIJCIR, XUk, PRi, 55, Procast AR KA Z MR 13
S ERRIHLT]. R G A G 4, 2011, 31
(11): 1024-1027.

[10] WEAISC, ik, w3CHE, 45 B&T ProCAST {1y TiAl it

Fr A FLARAR T S T2 [T ). e s B Ay (25
4r, 2010, 30(6) ; 504-507.

[LL] 2=, WiAsmt, TRLUR, 4. "RHURESRSSHF 4R sl o
KA. JEHUbFE, 2011, 36(9) : 83-87.

[12] BAR, RRJkpe, T BOERSIITE #4536 b i N 2k
JELI]. K% BUE TR, 2012, 4(4) : 3943.

[13] A, KW, A, AF. JET ProCAST [P REM: Fe
BRI R T ] RpRh s S (4, 2018, 38
(11) . 1226-1229.

[14] BE, #hiF, 0. WA G IR POR S A e

SrRrLT]. kA HEDE, 2018, 44(3) ; 49-53.
LIANG H X, HAN Z X, LI Q. Analysison saturation
process of liquid hydrogen with heat leakage in closed con-
tainer[ J]. Journal of Rocket Propulsion, 2018, 44(3) .
49-53.

[15] snm, 284, B3, 5. A S5 RS R
FLIE R S L[], @ m o, 2011, 47(1)
7-16.

[16] BRI 4 1EBE [ FRIME 5 I ) B S BN E AR
F[D]. bifg. higscik#, 2008.

(17 ] rialiese. 4 e 70 o5 i o [ 3k A 55 1/ 5 70 7 T 40 T4 R
BEWEE[ D] KH: RHELT R, 2009.

(18] #/=, GROSS U. JkT AL Geabfi [ L)y ok S0 B4 A} AR
PIMES BT, LT 244, 2005, 56(12) : 2415-2420.

[19 ]I ik e RORS 545 2 07 0 -5 DRl 0 52 AR BF 5
[D]. P42 Vel R, 2018.

ST (AT, 2015



