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Simulation of Sand Shooting Process Based on Computational Particle
Fluid Dynamic
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Abstract: The sand core was usually made by sand shooting technique. Through numerical simulation of sand shooting
process, forming of sand cores can be observed and the influencing factors of sand shooting process can be studied,
providing assurance for high quality cores. The CPFD method was used to simulate the core shooting process. At the same
time, the sand shooting process was compared for the two shooting head heights. The results show that the flow process of
the sand in the core box is in good agreement with the experimental data, and this method can be effectively simulated the
sand shooting process. When the height of the shooting head is not suitable, there will be perforation defects.

Key words: sand shooting process; numerical simulation; CPFD

:027-87558134,

E-mail: liaodunming@hust.edu.cn

i, o (DEM)
, DEM N
, e, , ( 2x10%),
, (
b (o] )[7]0
. Lefebvre (CPFD)
3] , _ , _
) o N-S
o WinartomoB ®¥ NiC B9 ,
(CFD) , - (MP-PIC) , (
:12018-01-28 N : . ’ .o .
(NCET-13-0229) , )¥o CPFD
( ) >
(1994-), , , R
. 18202729016, CPFD
E-mail:zy 837352415(@qq.com
(1973-), . ’



4 212/2018 , +2755.
o (0<0.8), Ergun (i
1 CPFD B:( 1806, +2 )& ‘ Uriy, ‘ (8)
Oke Py dp
11 Re=2ﬁ:t‘%”u‘ )
(1) : ‘
N-S ) ?dp ’Mf o
1.3
[12]
ST -y @ e PO (10)
" max[(0y-6,).6(1-6;)]
' , P , PyB
M-ﬁ- V - (pbua)=-V P-F+V -6;tetpbg  (2) &3],
d; s 2~5%5 0,,.0,
5pf ) ef s Us €
. P F 10* ,
el s Tt ’g °©
o F 2
1
B[ fpu Bl VP a0, 3
’f ’ uP 7pu [5] ’ N
7B 7‘{%) o 3 o 1 o
(2) MP-PIC , ,
[10]0 1 o 10 mm .
() Bluru)- LV Peg L vr @) : 4.68mm
p Mp o 1
%p,:up ) CPFD .
P , , 6 mmx
’ D b T b
: ! 6 mmx6 mm, 2 o
xp o 9
, Xp l
X O, i = o = i+
Si=|, T ©)
1, 2i4<0, <1
X Yy o
&
N 1
gpfzéig Z QS (7) Fig.1 3D model
1
o2 7Qp > Tab.1 Sand mass flow through nozzle by different grid
N, . sizes
1 /mm /(kg/s)
0p+0f:1 ) 4 262 656 1.81
6 64 980 1.85
1.2 8 32832 1.84
Ergun ; 10 19320 1.97
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Fig.3 Curve of shoot pressure 6 200 mm
2 °
Tab.2 Sand mass flow through nozzle by different
computational particle numbers ’
/(kg/s) ’ ’
20 1.81 °
30 1.84 s
40 1.85 ,
50 1.91 (
3 ° 6(a) 6(b) ),
3 b b
Tab.3 Physical parameters used in the calculation
/um 240 ’ 6 (’ )
/(kg/m®) 2650 ’ (b) °
0.6 6(b)~(f) , ,
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Fig.4 Comparison between the simulation and experimental results
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Fig.5 Comparison of the sand pile angle

s , o , 120 mm,
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Fig.6 Sand flowing process in the 200 mm high shooting head
4 120 mm

Tab.4 Comparison between the capacity of 120 mm high
shooting head and the total volume of nozzle and core box
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Fig.7 Formation of perforation
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