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A Water Model Study on Molten Metal Flow in Die Cavity of Die Casting
Myung—Jaé Kim, Hee-Ho Choi and Nam-Don Cho
Abstract

Water modeling experiments and computer simulation for the predictions of defects of die castings
are very important to produce high quality castings with less cost.

The relation between the variable air vent system and the characteristics of the fluid flow in the die
cavity 1s studied by using water modeling tests, which give ideas on reasonable designing of die cavity,
vent arrangement and gating system. _

In order to test the water modeling, injection is done by using water containing NaCl. Flow behaviors
in cavities are visualized by high speed camera and video tape recorder, and local filling time 1s mea-
sured with electrode sensors.

Special attention 1s paid to the configuration of die cavity. Simulated results by computer are exam-

ined and compared with the results of water modeling experiments. There are close correlations be-

tween the simulated results and water modeling ones. (Received December 10, 1994)
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Table 1. Parameters used in simulation
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MARKER 64markers/cell BOUNDARY no slip on the wall
NUMBER (4xX4x4) CONDITION
A7e F92 AL VTAAL FAT I 23
S B2 S0l WAE Fol ARt i
Fig. 32 type AUolA Atte] e nz 20 | miﬁﬁ%
FA7E e e £ FAEEske] BAE g _ I
H Aot AEd{rs F E¢ BT 1.2m/sol g
A}, &2 45 H
O
o] 1Yo RE 459 HAAE 2t Aw R=
oAel 2Eo] o& LEUAe EAo] H2ty ok
B} Aol wiste] 7] Wrel FUxoe 3 D
Fo WeEsh BAAD BRE AN DAY & O
=7 ad =i, 4% 2ARNNE FEY 2F -
719 d¥Hol AHoT A7 W L7}
Fadte AR Jd5FHU 0.0 : 10 5 20

Fig. 4= AZ+A o] 3= type A, B, C &, F

P78 FHE 3VHAE ®HIAA FAL o

2.0

QOOO0 without stair angle
AAALA with stair angle

—~
O 15+
Q
i
™~
E

1.0
B
>
et
O
o
0
> 05 F

! 1 !
9-8.00 0.05 0.10 0.15 0.20

Distance (m)

Fig. 3. Graph of the flow velocity in triangled
platelike type A.

(94)

Flow Velocity (m/sec)

Fig. 4. Graph of injection velocity vs fill up time in

triangled platelike type A, B, C.

Table 201 Uehd #U&we] BE HE 274
e JEnd

Type B A1&23d BR/7F Aoz FE31H
FA%E #F79 dvzr £A#AA=Z HE SR HY
7R = Be A)7ko] AL ELU type A, type C&
FUE BRI/ BAGoR H WHe) 2534 2
o2 ZXIA|Zto] vHlnH wW2A dHAeE Jd
o},

w3, FASEL FE BF type AY FAA
o] type BEY 21 olfr= FUF9 12 A
7hel AL type Bell Wste] #ol type Be
FhE FRF Aol 2 FESA ¥ HF
Z2ARAA FLEA FAHE Az I P
He Roz AZEd. 33 type A9 type Co
A olXs FYPT o] HAX Fhgko]



jujo Vol. 14, No. 6

Journal of the Korean Foundrymen'’s Society

—579—

Table 2. Injection velocity at gate outlet

type Injection velocity (m/sec)
type A 04 0.7 2.1 2.5 1.2 1.9 6.2 79
type B 0.5 1.9 3.7 4.2 5.9 8.0 12.5 16.7
type C 0.1 0.3 0.4 0.7 1.2 1.3 1.5 1.7
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Fig. 5. Graph of injection velocity vs fill up time in
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@ 4th step
Fig. 6 Flow behavior in triangled cavity type B observed by high speed camera.
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Fig. 12. Flow line open frame type B by water modeling test.
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