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1~ 5 —Pressure sensor; 6 —Plug; 7 —Water trough;

8 —Mold; 9 —Valve; 10 —Container; 11 —Barostat; 0.40
12 —Barometer; 13 —Vacuum pump; 14~ 18 —Time
sensor; 19 —Resistance stainometer;

0.35

20 —Storage of waveform; 21 —Computer
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Fig. 2 Viscosity of aluminum and water
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Table 1 Parameters for simulant liquid and

molten aluminum

Particle diameter 35 25 15 0.5 0.5

/ mm

Prototype external
pressure/ M Pa

- 0.048 - 0.024 - 0. 024 - 0.048 - 0. 096

d 50 mm infiltration
time/ s

0.14 0.21 0.29 0.38 0.24

M odel external
pressure/ M Pa

-0.02 -0.01 -0.01 -0.02 -0.04

d 50 mm infiltration
time/ s

0.14 0.205 0.275 0.365 0.225

M odel external
pressure/ M Pa

-0.04 -0.02 -0.02 -0.04 -0.01

d 100 mm infiltration
time/ s

0.22  0.31 0.39 0.4 0.95

TEJR RS20 b AL R b S R TR B
600 C, BRIl GEvEWL BN 720°C, HEE N
2.4g/cm

TR R EE, X FRIEN 0.5~ 3. 5mm (1)
FORL, 7 JLFTARBIEE R A= 11, IR )=
2.4, BRI H R E M= 1= N, BEFA
Reynolds #: ] M £F & Froude #EN|, WHHAE N = 1
I AR 22 1) LS A] AR AL

18 A= 0.50, KAOWR A= 1.2, XfKif21.5
~ 3. 5mm R, BEN AL A= 0. 64~ 0. 74
~ N/?, TORiAE 0. 5 mm OB K1B AN A EL R )=



© 88+ A R AR R

2000 4 2 H

0.95ZN/%, HAEEF LR A= 9.6 It, B
L A= 0.25= N . IEMIFEARSEIG&0E R, Rifeh
1.5~ 3.5 mm [¥ 8508 6] 70 44 Uit 20 AH AL 1 Froude
AEN, 10 0. 5 mm Ok H )33 Vi AHALUE /E Reynolds
RENUD; AT L2 RORH B U SE AR AL S5 A R B 6
S5 RN ] 195 3 R 2 b 22 LA I i 45

1) fEHl% 2 LN, BAEZ N T s
WBh ) AR B IR I RS 55 1B U AT I ]
MILRA L= a1+ b, BIIKBEBRKE -
I ATl p= as+ boL, o a; Flbi(i= 1,
2) AAEAN R ) G54 F AN [F) 8 2 B sy DA B
F 01 ) A HERS

2) XPRLAE 0. Smm FIRORL, YB3 T 40 s
F1/NF 0. 02MPa, XFHif% 1.5~ 3. 5mm HIFRL, 2k
T F3{E /N T 0. 01 MPa JH. .

3) FHIE RS I R AR RER]: XPRAE 0. 5
mm PR A Renolds #EN], XFRifE 1.5~ 3.5 mm
[RURL A Froude HEN o 7EAHAAEN 455 T, wf LA
R Y &5 WA B 2 LR s S, LIRS
SERRA

REFERENCES

[1] Mortensen A, Masur L J, et al. Infiltration of fibrous

[10]

preforms by a pure metal: part [, Theory [ J]. Metall
Trans, 1989, 20A(11): 2535~ 2541.

Masur L J, et al. Infiltration of fibrous preforms by a
pure metal: part I, Experiment [ J]. Metall Trans,
1989, 20A(11): 2549~ 2557.

Muscat D,

Modeling the infiltration kinetics of

M et-

et al.
molten aluminum into porous titanium carbide [ J].
all and Mat Trans, 1994, 25A(11):2357~ 2370.
HU Liarr xi( #13E®), et al. 5/ A AL LT 4 1B A 11
WSRBEH ¥ []].
rous Metals( H'[H A (44 8 2% 4) , 1998, 8(suppl. 1): 75
~79.

The Chinese Journal of Nonfer

HU Liarrxi, et al. Determination of threshold pressure
for infiltration of liquid aluminum into short alumina fiber
preform [J]. Transactions of Nonferrous Metals Society
of China, 1996, 6(4): 133~ 137.

ZHANG Yong (7K ), et al. AR ABAS K
Jied i R B A R 56 W 5T [ D]
chanics( TFE S 2%), 1994, 11(4): 115~ 121.

CHENG Gurping( FEE:M) . Z L4 8 1 % Sl A 4
JEE W B 1 W5 [ D).
Southeast University, 1997.

Engineering Me-

PhD Dissertation. Nanjing:

Yao T P, et al. The viscosity of tin, lead, zinc, alu-
minum and their alloys [ J]. J Ins Met, 1952/1953, 81:
17~ 21.

WEN Desun( H{%35), et al. Engineering M echanics of
Fluids ( TR T %) [M].
tion Press, 1990. 3~ 10.

Beijing: Higher Educa

Mondolfo L F, Aluminum Alloys: Structure and Prop-
erties [ M]. Butterworth & Co Ltd, 1976. 180~ 200.

An experimental investigation on simulation of negative pressure

infiltration process of molten aluminium

CHENG Gui'pingl’ . CHEN Hong‘dengl, WEN Desun®, SHU Guang‘ji2
1. School of Apllied Physics, Zhengzhou University, Zhengzhou 450052, P. R. China;
2. Department of Materials Science, Southeast University, Nanjing 210018, P. R. China

Abstract: The infiltration dynamics of simulant liquid under negative pressure was studied by simulation test in accordance with the

laws of similitude. It showed that the criterion of similarity which controls the infiltration of fluids is Reynolds criterion for fillers of

diameter 0. 5mm, Froude criterion for fillers of diameter 1. 5~ 3. 5mm. On the basis of similarity criterion, the infiltration process of

molten aluminum in the prototype is similar to that of simulant liquid in the model.

Key words: negative pressure infiltration; laws of similarity; simulation test; molten aluminum
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