64

o
4k
ar

2005 & % 27 %

FsmikEERg

12 RLR IS A o

K B

(IWFRBT RV TS B, 1 255049)

FE  ARYEAECUS EEX B B [ B AR AE L ALY B P R R 1 B R BT TR R A . K%
EH, BRI AP IR AT AL, W UOTRALE SR ¢ R B R BRI R B K T
TN AR5 BARIREE — T (5%) KA B3 B K ma AN K. Bl 5 5 2 i TR A R

U7 1 — BUHE.
R BRLE, BE KEBR
BRI, HBREE>SRERLSHE

Fksmma g U, SBABESERESAN

BRI . EXREET, SRRESHA

TSI, T AT 247 8T 50 U LE B 1) 5

HM. AGERRESREHSRRSBHTZE

AR M, AR USRS, 7EA ML

R b R BRAE g A, RS R 3 BE B A 40 A

BRAEST THEIE 5, Bx TAEB R E

O I AR, PR S RS R BT T L

B, W R — Bk BT

1 RERERAES %

SEPRER R B WAE W OCHR [1] R E R, A
SCRAWMAE 1 R B REANEE, WHEILTR
TR 1L AR BB WAL, SAmB A EE

150
Jé//
&
B
i

[k

=TT BB
T K

\

K F T EFTFSEETTEE TR

L FTFFF

HKE

B 1 B ER

2005-03-16 WrF|%E 1 4, 2005-04-01 B F B EHS
1) WRE ARSI E YEH (20032x14).

RGBS R R R B R4 . Shmg
TR IGHAE 7 — b A KSR E, TTRE
0~0.05 MPa 223f. i i K 35 W &R A 63 mm
) e R AR RS, RO ~ O E A 2 iR,

0.300 b
0.225 A
3 0150 F O HURE
0.075 F
& EM
oL
K2 HRESMNER

R AP R AR B REIEEEBR, Jr/ER
HED, FWMOAES. RALHIFEAEN, Fikd
) ) e 5 A e PR U A Y A R B dm s AR B, D

= 2% o M)

ARBH N =1, T A, = 1 WX (1) 5, H
Ay =1 BIVRLRY A B8 00 oA I R BE L RO 1 I,
FERI U0 5 AF AL A AF ARG 1 DL T, B AT 3 A A
R 5 J B B LB AH L.

A PRI K R0 B 15 L T A A A A R A A
TR, MRTTR L RTGTR 2. TR 1AEEBHK
SHEFRZ AN RZE, HABRIREMRE (—
B U E TLEP Bl L T LUAT Ak A AN R R BN R B
KBRS R, BOUBSHBERREEA prooec =



¥ 6 4 kOB BSHEEBRSEEIR R R 65

2.7 x 1072 Pa-SPL. J5% 2 B WAE S Foki 2 [\
IR He, BEBASEEEBEESE S (600°0) 1
BETIHATBRE, LR A DY M 3% B 2 30 ¢ [
EERIE peooec = 3.0 x 1073 Pa-S2.

Ti%e 1 BEHL 20°C KA A AL A, W

_ ’UZL104(7OOOC) _ 2 :1
v4(20°C) t/s
2.7 x 1073/2.64 x 103 _ B4 R 2 L)t
1.003 x 106

l25ﬁ%ﬁﬁ&ﬁ§wm%
£ A ' AT A B WA E A 0.04 MPa

2 3 20°C, 5.5% y 257 L
TR 2RI 20°C, 5.5% WOHAMAHMIERAN ™ e 1o g i 5 00 B 4 83

wAk, .
gmE s B6in. BPiEd, 0, @, @, 0,
o vz0104(600°C) OHHERBEAKEO, @, @, @, OFSHE
7= U«H—ymmﬁm(5.5%,2ooc) - @ﬁﬂglldﬁam'
3.0x1073/2.64 x 10°
1.159 x 10-6/1.0113 x 103 0.014
o1
2 KRERRHH P
2.1 BREMGH - WiEABEREREERER < ons

R WARS B RAEAN 0.04 MPa &4, 7
R1IMFE2 MBRABRAHEZNE 3, B 4
w, BUEHRBNB WKL L(t)- B ¢ KE B u(t)-
i ¢ Fak 551 A

0.002

L(t) = 1.2502v/t — 1.0609 B5 HE LW P()-t &
E D! , t €[0.88,2.20]

u(t) = L'(t) = 0.3126/ /13

0.014 |

L(t) = 1.2340v/t — 1.0500 0010 b
T2 € [0.88,2.20] .
u(t) = L'(t) = 03085/ %
3) ~ 0.006
0.002
3
B 6 7% 2w P(t)-t Mk
. . 2.3 ERMTBHEHMEN RO
t/s Z FLAv IR AR B T Wi Eh, H 2 R R R A

B3 1M Lt sk p/U(E AL BN K R R 0 25, p(BAR ), p(Hiik



66 e

L Bk 2005 4 #H 27 %

B AIRE), (MR AE LA SE), w(rAEFE) 2,
— R AN

7= fuwpl (4)
AR s

Py

L(t) W

i —ﬁ@a) (5)

3 (5) 5 A AW E W E B, 2500 £ LA
BB R#E N, K 1 @WK ITER R
o, Bl l=R=A,/z(A, WA T I E AR,
r AWK EE) , EE LA B, B i T T AR
Ay, = nA, (A ABWEER, » ALRE), wHE
= wA,(w A TR BLAL AR H LB S G R R T
B), FEit
A n

=TT ©®

N HORHFUR AR TR 7d2/6,(de A H S skokE
12). TENURLZ K B AR R, A SR B AR BUE T
(1—n), PAAEBPEREBEE N =6(1-n)/nd}.
AR R TR KR 7d? , BREBE N ADNERLE
MEEBAY
6(1—n)

d

w=mnd?- N = (7

AR BT BB WS 1 R AR E E Y, ax B H AR
THETE E AL BE,  BIVRE SRR A A0 A TE B B IR E 1
TRERAL B, XF N T AR B, BB D &
BAEUTHREX

Cu(t) -l pu(t)de -n
O=g T ©
el p(nd,

M= L@ ~ 60 -nip®n O

R WEE AR FHEER 0.3982g/cm? |
SEORHURL i) 9 BE R 0.59 g/cm® , NTTIBEISLBIR n =
1—0.3982/0.59 = 0.325, HL p = 9.982 x 102 kg/m? ,
B d. = 0.0025m.

EE 2 iR R, KA RBEHEAA
X (8), X (9, BREIFHMG RAESMBHSEN
0.04 MPa i, NEBZIE) Re(t) # A(t) H, WME 1
TR,

HH#E 1 J16 Re(t) F1 A(t) BIMEAE 1g[100A(2)]-
Ig Re(t) K& & 7 it 7.

#1 FMARFEMZA Re(t) 1 A\(t) &

L(#)/m ER! Ti % 2
t/s Re(t) A(t) t/s Re(t) )
0 0 68.770 0 0  59.429 0

0.075 0.27 56.259 0.0663 0.26 48.944 0.080
0.150 0.55 47.766 0.1057 0.56 41.722 0.112
0.225 0.86 41.230 0.1501 0.87 35.500 0.164
0.300 1.32 34.595 0.2257 1.32 29.899 0.244

1.80F
—_— R 1
el &)
= 1.40f
=
o
= g
200 1.00F
0.60 | L
1.3 1.5 1.7 1.9
lgRe (%)

B 7 1g[100A(t)]-lg Re(t) R FR ik

A X IR A — A BELKE, 23453
A(t) Fil Re(t) KR &

A(t) = 114.62[Re(t)] 87 (10)

2.4 BAMEESRIBERKSW
$a( (10) RAWRR R KA F

_ AgL(t)u?(t)

L 2
5 — 114.62 LB (®)

D -2g-n?

(Re(t)]
(11)
£ (1) ? = o(t) BETR “BBERE 5K 5
2
B RHRAAR (11) 5L AF() (W) , I
BHMAR (11) k7 D, ] D T84 D =
1.5103 x 1072, MEHSH IR, ACHKRHEN “%
MW TR, ¥ D A (11) 58 hf ()G
), Wk 2 P

hf(t)

x2 WMARD D,Lf(t)(EM) B hf(t)GHE)
(41 m)

FE1 FE2
D(x10%) hf(t) hf(t) D(x10%) hf(t) hi(D)

() (G5 () (G5

0 0 0 0 0

0.075 1.523 0.125 0.126 1.386 0.163 0.149
0.150 1.411 0.310 0.290 1.373 0.335 0.305
0.225 1.375 0.505 0.460 1.389 0.547 0.503
0.300 1.382 0.730 0.668 1.389 0.789 0.726

L(t)




% 6 M

2.5 FEMWEERFERESRIENHER

e B 5 A B B0 A [R] 9 S0 s W SUE R0 4R B
WEEE, AT E R R RS R B R Y 150 mm )
BORHBURL R B i i 1] IR 5 (2), 50 (4) T
ABE Y P FR) X 02 N T, T A R 2R AR R I I 5%
3R, AT AU S SR A AR S S PR e A R

F 3 RESHEBBMFTHEE LR

LES JRBFEW I ] /s BB FEW I F /s
1.45 1.445
2 1.45 1.432

M 5, 6 RN, BB o R T K
(¥, EL A 2 A5 ) B [ B 3 T AR R, AT 8 I i
RELWESME. BA A, =14, =264, JTLHE
3, Bl 4 A 150 mm 5 BURHTUR R ) 38 R B R
FSMINBWSE TR B RS WAL - W1 2k, &
5, /6 FF R EIEIRLL 2.64 BIAZFAMIN&ET, J5
RYH R A B P iR B I (R 32 40 ) il £k, 9F B
RIp R R B 5 A R AR L, AT R
75 1 1 bR 7 HESE, X i W] S RE T 2 A [ —
T _E 25 5B T o 2 AR R #
3 it it
3.1 BERMETHMEEZAMERIEMRIN

ME LB T R, FERERENER, A8
LA AR, EIHAR, HAEREE (5%)
WARZ, T Re(t) BB AR, Mo MNHEK, B
e ot WS A 3G, X AR R RR TR AR

kOB BSHEEBRSEEIR R R 67
B R 8.
3.2 REDWH

M2 50, SeWE S EAEA A W2, X AREE
MR HALN T —KBA, Al M Re(t) BIRAX
3T —IMUAE, RERSAR XFREFE. B,
B - TR B K - UL 22 ) M R 22 S 4R 3 SR
RUFIAL Y 2 [ i 22 K B BN T LR Z R & A
WRERIME LR

4 % it

() B ES, WS EREmAAER, Hi
By a7 e 1) b AT HESE, WO RS - IR SR R A
&4 WITRALAE.

(2) X ¢2.5mm BIERRIBBK Y, EHEHITH
LA FEHA % L I AR A B, U0 2 T B — it %1
t IR WL Re(t) , PHTREL () FIATREHIK hf(t)
P AT AR L [ 2 3R

(3) BEASHH A —ETEH KA, B HERE
WP R A, (ELAR SR BE N TR ZTEE (5%).

2 £ X M

1 Yong Zhang, et al. Production of foam alumimium alloy by
lowpressure infiltration method. Acta Metallurgica Sinica
(English Letters), 1999, 12(5): 473~476

2 AHEROAERABEY BREREA. FEFCESRIE
B dbat: EBR T H R, 1981. 86 (“Foundry Col-
ored Alloys and Their Smelting” combine compiling group.
Foundry COlored Alloys and Their Smelting. Beijing: The
National Defence Industry Press, 1981. 86 (in Chinese))

AN EXPERIMENTAL INVESTIGATION OF THE SIMULATION OF
LOW-PRESSURE INFILTRATION PROCESS OF MOLTEN ALUMIMIUM

ZHANG Yong
(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract The process of molten aluminium infiltration with different viscosity in a porous medium under
low-pressure is investigated through organic transport material simulation based on the principle of similarity.
Experiments indicate that the plane surface of infiltrating liquid advances perpendicularly and conforms to the
law of fourth root. At a certain time ¢, the Reynold’s number Re(t), the resistance coefficient A(t) and the
pressure loss can be calculated by corresponding formulas. It is found that the viscosity changes of molten
aluminum in a certain range (5%) have little influence on the infiltration velocity. The filling time in the

simulation is compared with that for prototype, and a good agreement is found.

Key words simulation tests, viscosity, low-pressure infiltration



