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Flow Phenomena of Solid-liquid Mixture in a Rectangular Cavity

Akira Suciyama and [tsuo OuNAKA

Synopsis

: The solid-liquid two phase flow influences on the properties of materials such as the semi-solid metals or the particulate

-reinforced metal matrix composites. Therefore the flow phenomena of water-polystyrene mixture with high fraction
solid in a suddenly enlarged cavity were examined. The mixture in an airtight vessel was ejected vertically into the
cavity by increasing the internal pressure of the vessel.

The shape of free surface of the mixture became more stable with increasing fraction solid. The main reason of
suppressing the disturbance of the free surface is not the increase of the mean relative viscosity but the increase of
fraction solid of the region near the free surface. The concentration of particles decreased at the center of rotary motion
in the early stages of filling and at the boundary between the rising particles and the piled-up particles, which existed
above filling ingate. It was the inertial force of particles that held the low-concentration region at the center of rotation.
The low-concentration region above the ingate is caused by the collision of particles.
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Fig. 1. Shape of particles.
((a)mean diameter :
ter : 1.5mm)
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Fig. 2. Schematic of experimental equipment.
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Fig. 3. Schematic of observation equipment.
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Fig. 4. Flow phenomena of solid-liquid mixture in
the rectanguler cavity.
((a)actual flow of solid-liquid mixture (frac-
tion solid: 40 vol.%, gate velocity : 0.6m/s)
(b)trace of marked particles after period of
time (c)schematic of flow)
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Fig. 6. Relation between fraction solid and critical
velocity.
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Fig. 7. Sequential change of free surface of water
solution of glycerin.
(time step 0.2s, gate velocity : 0.6m/s, viscos-
ity : (a)4.4 (b)8.8 (c)22.1072 Pa-s)
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Fig. 8. Distribution of particles.
((a)(b)particle diameter: 1.5mm, (c)(d)parti-
cle diameter: 0.5mm fraction solid: 309%,
gate velocity : 0.2m/s)

90



#% & $BVol. 81(1995)No. |

IRIBEMOREC RIF TR FIEE, BFEE, HARED
B8 % Table 1, Table 2 (238 L 72, [EFHEIT10% D
A, RIFEA, BIAEK, FAEEIC L 6 FRBET I BiE
Tahbolz, EARRKREERIX, BFFEE20%L EOE
RRAMII I TR FHERE MAEEI L OTRAELI,
[El#xEE) LI OMRIRE SR, BEME20% TR ARE D
E (~0.3m/s) RRLTORTERAEOHECEL 12, E
%L ETIRIMAREIRECHE, BMFERCL T
FRAELL, BEMFLLEOKNETFOBERIBEARTIE, HAR
FEN D HARE R CIEA (~0.6m/s) T bREL I, BEMSE
0B TRALFHEBZEC L 6T, MAREYH 2FREE S
BT REEL,

2O & S AEEEIO Fb i, BEFER?I0%LIET,
b BRRETAEEDECHEAI L Y IR ARIRE S 5 E
Le ZHZRIECHHM LICHREBROELNL LBERYH 3
LEbLNRE, BRERTELNLL CRAHTRERREAARY X
Y7 4 ATHEET 225, HRAXREENS & 5 BRAT
R PHI 7[RRI R TIRIBESIXAEC Lo 12,

[z A O E ORI EE B D FAEL, FER I H o I ERRL
DBEEPRIECLRThHhTPIIRSCRDITRFII oo
RERONVERTHAEIELONG, 22T, WHEDE
E i, BRI TREOEEZ KRS ( LICEWK
RAEEIER LEROER YT, L L, BREOHRE
RS LTS AOEMIR TIBEYMK (, KB & m
BIL 3RO NTRETZ2OTRCI EDRERT ST,

RIBERMPRET ARTEPECHLIEET LD,
BIFR AR T BIARE I E L CES D GIRIBESORAE
T o S L ICRE SR # Fig. 9 (R T MR L OIKIE
B I B IRA Y 2ILRENCRA LICERCRAEL T
52 E0bb s, BAPORAL T 2RI, kma
BN RO Ic, BALEY L RILKEBNHEAT L L B
LX eV F 4 O TR THREMm s Cihd™a 2 o5 T

Table 1. Occurrence condition of the low-concen-
tration region at the boundary layer above
filling gate.

Fraction solid(%) 10 20 30 40 50
Gate High X O @) @) O
velocity Low X O @) O O

O low-concentration region has occured
X low-concentration region has not occured

Table 2. Occurrence condition of the low-concen-
tration region at the center of rotation.

Fraction solid(%) 10 20 30 40 50
Gate High X X x AN O
velocity Low X A O O O

O low-concentration region has occured
A low-concentration region has occured (big particle only)
X low-concentration region has not occured
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Fig. 9. Occurrence of the low-concentration region
at the center of rotation.
((2)0.2s (b)0.4s (c)0.6s (d)0.8s (e)1.0s (f)1.2s has
passed. particle diameter : 1.5mm, fraction
solid : 309, gate velocity : 0.2m/s)
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Fig. 10. Collision of particles. ]
(particle diameter: 1.5mm, time step:

0.017s, fraction solid : 30%)
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