J o ihiz .
Z g?iiz;zéuwomx ﬁ@ | %

Vol.71 No.1 2022

2T8 - SHaEEEIRa T H

EER-BN:
& (1975-) , BB, #iE,
MRABAHFETRPE.

E-mail: raol@hhu.edu.cn

FEISFES: TG211
NEFRIRIE: A

N ESHS : 1001-4977 (2022)
01-0028-06

BEa2mB:
ExRERIEEE S (51775167),
WisHER:

2021-05-12 WEI#¥FS,
2021-08-18 WEMEITHS .

1=

ESIRL

v

% % H 5, E=WS, iF dl
(TBAFHFSHRFER, THRR 211100)

WE: IR asHePELNBESIME, e85 RBEIRTENNREENSESN
FrHIRMZ BRSE A, WETESBESEMHFERE, ARTiRaSRENEEY
BRESiTt . IRHK. fIERSREREERE, R RESFLRI D R
T TN SRR .. ERER, BESUREH TENSES LT, BETHEE
WERE. SERFELIILE. R AESIBEEREURT T X E S FLERFETRNAYERE .
XigE: BRI, BeiEs); ma; HERU

BIMSIEFGTEINRETE, SBFEAETEEEET. KEnXKED

SR, BRREEXIFK D SRS RSN B T HHEEERF RS . 5%
L. BIREEREEM, BN athETHRENIRELERE, XEHEEE
WA T EBEMRRIEEMY, mEHSEEERNNFMEE. ELREFHRI, X
MEREFEFEBHERS S, SIFEEEN, BILFEESK. EIIXERE
R BRI Y. EEHIRQIIET, ERPEFENESILREGESER
TP FFRNDEFSR, FREMNEMHET HUEEERIRIESDM .

SRBAEAEENTABRMESHA ., TEeEREIET, AETHERTHNE
LURFSARMNB IR Y, S8EExRBEEEENDINRIBEEmK D7 8EFZ,
RS BEMFEZRARE . ERFBARRRINNEFEE, SERIEEIFE
ZINEFIEEZY, BESSeEMaFERrEAERSZ, REFERE-
SESREMESY . TI2LHEE, BSANES. RY . #ENDHSE %M
RS RNUNEEE . T EAMEEBHBERANEIE., B, BSfA2—FEER
S5HE, EEAIESIREEETEEEE. SMirE . ZEKM. MERE
. FREFSMNIENRES, BE-S880MN0NIR. E8. BESEMEMTD
S, BREEZEEEME. FEME . FREES, RERRELZERRNE
M, EXSESFLAOTUNHRRE AR, B EREthrD .

ANEFREEXILIEFESNEMTE. ZAKN . BEKAKBRIE
SIFHIE, B3 T BSBAEmHFEE, XAFortranEERE T IiTERER, AR7T
FREERERRESETBESEGHRNER. tTEaKK. WERERERENE
2, WMot T ESBEUSNTHERES 2B mME, HBESFLEREE
BTN R T 2RI

B-SERIEHHFRE

SIS K
HHEREIRET, (RRARENARERE RENREMRETE, BEMNRY




=7

20224 F1HIET1E

SNERPOFERSQIIBIREET, NSRS
KO, SERRTRARENTRY:
E
ST_K‘/?SeXp(_ZRST) (1)

X SSHRBENEERERTIARE,; P OBERE
HNESHDE; ENSNERBER, THEREE;
RASHKEE; KHLEE.

SERFEBRAKFERIREPAMITH, BSRI8AR
HARHEEZREAR, MEFERNEZFER. B
BEfE D EXRFRINEZELN, RMESFLA FHA
HIFHZ A

Py, =P, (2)

2
Pe:Pa+pgh+2r_o- ( 3 )

AL PL,NBERBEE D E; PARNIZETS;
P ARREREINIARSE; oNIBREEKD; riSiEgk
INZHER; pIEREE; ghENINEE; A8
RE . SUBEBHMEF IR NTIZNELIR.
SMBARRIE D EP, KT LA &/NEZZIEIP,
Y, MR EPEA— BB EINaSE
%, REA FEEESNBASIBBRE TR, g
REFRWATHEEAIRIER, BERSRRARRA:

Vi % TP ASY, (4)

L Vi, BESER ASSA— T HEIZKNIRER
HEHMESARENTUE; V IBTREAIR; L,
DRIFRTT BRI FFATIERITZ .

1.2 ESESHNREIEE

EEGREMERCSRES, BEREGHKFER
IR ERERIZE), MEBEE GRS SRR
BINMSHEZERRK. BINERE8ak. 898K
BRLZ B REMBIIRE, NMTSHRGEKK.
ATEHIE, REPRRESESHENAMEIRFLE
1, SKBEBETERING, EhIERSESERA
BoB. BREGIRN RS ZINERMR.

EE—1HELT, LTESKERBEANS
. THE. BRNESEERZERKBRARSIE
8, BEREAKNFEHMMIF. EGREHBENNS
BRI, REER—MARERESESGHE, F
HENESERIERER/NEESHRNERLESL
FNTHMW . BETESHFNZ NS, EGEKRIE
EHS R,

3
du
%dsps % = (Fpi+ng) - (FDi+Fbi) ( 5 )

d= [V, (6)

F
ihix
seas JOYIE

-P“_\>PI:
P,I’éf’:

[ Gk

El S5 zMigEE
Fig. 1 Mesh model of hydrogen nucleation
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Fig. 2 Schematic diagram of slag-gas aggregation and growth
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Fig. 3 Model and dimensions of casting sample
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Fig. 4 Slag blowhole distribution of longitudinal section of sample
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Fig. 5 3D morphology of slag blowhole
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Fig. 7 Results comparison of slag blowhole distribution with or without slag
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Study of Slag Blowhole Formation in Aluminium Alloy Casting Based on
Slag-Gas Coupling Motion Model

RAO Lei, BAI Xue, DONG Yun-peng, YOU Kai
(College of Mechanics and Materials, Hohai University, Nanjing 211100, Jiangshu, China)

Abstract:

Aimed at the slag blowhole in aluminium casting, by considering the dynamic coupling characteristic between
the aggregation motion of slag and precipitation-adsorption of hydrogen, a slag-gas coupling motion model
has been built in this paper. The hydrogen precipitation, adsorption growth, the collision aggregation and the
moving trajectory with fluent have been studied in the aluminium alloy casting process. The results showed
that the slag-gas coupling phenomenon prompted the slag and gas floating upward, and it can reduce the
inclusion and gas hole defects probability in the casting. The slag-gas coupling motion model prompts the
forecast accuracy of the slag blowhole defect significantly.
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