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Some Practical Technology for Implementation of Solidification
Simulation as Applied to Sand Mold Castings

Kouichi ANzAI, Eisuke N1YAMA, Toshio UCHIDA and Akiko HOSOGANE

Synopsis:

Although it has become clear that a computer simulation is an efficient method to predict a generation
of defects in castings, there has not been sufficiently economical hardware and software which can be ap-
plied to 3-dimensional model in a practical sense.

In order to cope with this difficulty, we have developed solidification simulation systems; a large com-
puter system and a personal computer system.

The large computer system can deal with 2— and 3-dimensional models and it only takes about half an

hour to one hour to input the data for a 3-dimensional model by special data processing.
The personal computer system is applicable to 2—dimensional models.
It has a pre-processor enabling easy data input and a post-processor with which one can evaluate the

results by color graphics.

In this paper, some details of these systems and results of their applications are described.
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Fig. 2. Results of temperature gradient distri-
bution in three types of simulation models.
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Fig. 3. Large computer system for solidification
simulation.
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Fig. 4. Distribution of material number.

Fig. 5. Layer by layer data input for 3-dim.
solidification simulation.
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Table 1. Characteristics of solidification simulation
program “CAST2” and “CAST3”.

CAST 2 CAST 3
Dimension of model 2, 2.5 (Quesi-2Dim.) 3
Max. mesh size 4545 33x33%33
Program size 600 KB 2 MB

1) Innor nodal point method
2) Equivalent heat capacity method
3) Temp. gradient and G/vR method

Simulation method

KB=1000 Byte, MB= 1000 KB

SWZRIGT — 2B ZRILT — 2 ODELEND L AT,
TPV IAF =2 HBEVRLANLT -2 %ERT5 X
5 LD THEIRE .

HFRABOBIRIIL, BR-HE, SH-HLEl v
TR HEEOERECH L2 hET+aThb o &
b, AN TF—x L LT BENE (BEEREOMN
B L rhr @ EROoMBES L2 IRV X 51T
L.

PEDX 57— 2 MBAEOBRBIC XY, YigEd
THBOBBCR L CKTEFALTH 10 4, =)kT=E
FAT 30min 225 1h TF—-2DANNARETH S 2
&by,

ANF =2 DF 2y 7%F = 7ERAT R 75 £ TfT
D, N, FABC TR EETTS. STECLER
S, B KTTETFATESY, ZKRTEF A TH 10
S5TH%. CAST 2, CAST 3 p4sg% Table 1 iR
+.

HEFERIL, VAMNRUY e, 2 THAOT2L51CL
fo. T ey 20k, BREMBROKRT OERHE L ARMET
g2 —20EEREYHNIIE, KBREOEFEY R
BOCHETES L5 L. SKRTEF LT, £F
DEAZMEYIEET S Z LR IDOTORITT — A LK
LT wm, 215,

THREETFARE LT, EHRESGUER~< M2V
HED 77 7 4 » 7 KRBT AV ERRE S ¢ 2 v
—v g vvATFT s [CAST2G]| »BFE 1L 7. CAST 2,
CAST 3 ClREIb > TCERDE 2 ToTHKE, £hb
ST CRT X 2TYXER X HETCRET — 4
el AT LA, CAST2G Tizx 7 vy FEAWT
BOMEBLE LTRBYERE TS S, RIBrAVTO
F— R MBEHBARE L e b ERAEI OREROH N E T
F4 AT VA ECERERBANF A X v A B L TH
FERCRTTES. ¥ET -2, T—-x2~<—3*{t
THZELER IO TEREBUMERYEET LT TAN

— 54 —



BREHRARE Y = V- 2 vOERALEN 1323

l CAST2G ] CASTZ/CAST3

[ CASTING DESIGN |

MESH DESIGN

GRAPHIC TERMINAL

CRT

INTERACTIVE DATA

GENERATION DATA DATA INPUT

=
GRAPHIC OUTPUT BASE DATA CHECK

SOLIDIFICATION STMULATION ]

PRINTER OUTPUT
PLOTTER OUTPUT

Fig. 6. Flow diagram of solidification simulation
by large computer system.
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Fig. 7. Flow diagram of personal computer
solidification simulation system.
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Fig. 8. Flow diagram of “CASTIN”.
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Table 2. Comparison of typical calculation time
between solidification simulation systems.

Hardware Software CPUtime
‘Hitachi B-16 Basic interpreter 27 h 25 min
Hitachi B-16 Basic compiler 1h 35 min
HITAC M 200 H Fortran compiler 20.4 s
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Fig. 9. Selection menu of “CASTOUT”.
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Fig. 10. Outline of guide vane for solidification
simulation by “CAST 3”.
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Fig. 11. Temperature gradient distribution on a
longitudinal section of guide vane.
(x indicates a shrinkage point)
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Fig. 12. Calculation model of steel casting
for personal computer system.
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Fig. 13. Solidification pattern of steel casting by
personal computer system. (Blackened elements
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pouring.)
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