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Fig. 1 Schematic of water elutriation apparatus
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Fig. 2 Analyzing forces on particle and motive state of particle in water

(a) —Analyzing forces on sphere particle in water; (b) —Dropping particle in motionless water
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Fig. 3 Changes of relative movement
position between particle and water

induced by different water flowing velocity

(a) —v=wvg; (b) —vg=vi+ v; (¢) —vg= v—- v,

& 4d(Ps— P g/(3vEP) (6)
Bara(2), Wkve W, 13

Re’= 44 K R~ P)g/(3W) (7
F¥ U= 1.0x107° Nes/m®, QA(H,0)= 1.0x 10’
ke/ m® 1% JE A v B K ) AALOs) = 4. 0% 10°
kg/ m* RN

Re’= 4x 10" x d’ (8)
BRRARTE 4.

eI 4 th, AFE AT d HE SRe, A

FIF 5 i) &Re® —Re 5% AT E th 96 2% R~ vk
) Re fH, JFRA REARANRX(2) 15

ve= Re/d (9)
X ve ARKERE KRS 220 1 U0 R
HPE, m/s; d AREYIRT, Bm,

L v=ve, EFEHAE TN — 2 RSTEE N
B AR T B BE R Sk I il BZK R

1.4 BHNEHEEMRERRTHHE

M KB B K RS 1 SR R W e e RE
ve AR NKIMIEE v 25, RiESRINFHY
(R4 4k oK i T35 FF K (8. 25 x 10° kg/m?), 13l

() BERMAKMIEEE o'c> v, ARRAEWE
3(c) B AR S 1) AN RSE & ok R B PR &

B oo'o BN, 40 o< v, MIZNRSES
FeFe— i .

i 1 o A, SR BB 5, Bar A (5) 5

140

120+

by AR B[R]

1007

50 70 90 110 130 40
d/,un

4 TRe*—d KA
Fig. 4 Curve of Eﬂez vs d

5 E_,Re2 —Re M &Re” L
Fig. 5 Curves of gRez vs Re and &Re” !

—Re KA M2k

vs Re



512 55 5 )

WIS, S5 208 FGHOS5 £ Sby AR rh Big B S 28 ) (¥ /K A vk A1 bk 20 * 953 -

A(1), HEd Wi

Re '= 40— P g/ (307 P (10)
L QAEGEMRIER; v WEUE B TR K
FSF B K B T R v
B KB HARNTG

Re '=9.7x10°xp~? (11)
ZRFERTHE 6.

K6 i H&: CAKMEE o, HE 6 e
&e™ ' HAIHE 5 & QRe™ ' —Re KRG EH
KISFRER Re {8, BIAR(2), FHKAEREIREA
N

d' = Re/v (12)
X d NN A SRR ST, Um .

XEE, MKREN v, RSN d IEEmE
¥ B [F] e e — TV

2 KA BRI

BT 4% 2 S0 AR, 1R e e 3L sz B R
ST FGHOS B e R 2 28R, R~H5 T
T . R AT PGB AN R K 3 VR AT H ) S B B 4
AR, B 8K ER A R .

XFE, FIHE 4, 5 %K(9), 7ECE% 5% R
d FTEDUT, B /K o, FIHE S, 6 kX
(12), {EC0E VAN KR o T, #fE b6
Witk R KRS d o i S sz el i &
SRR d" 2d', FWKEHERTSE X 455
DIAFIRGT d 1) ALOS( SAf kg, BLALO; (1)
SR B K) B E KR v, FFH SR KA v
TR A SRR KRS d, RS R E
1. /KT o AT REVE H & 48 K 1 5K SE B
Rfd" i 7 s .

XPHe 1 S E, vl DURIUAS R K s @ A
H 1A Sk RS B s K RTS8 K T B . 7ERTIR
e R T IS MUl W iy [ 7 1 o R N e (R E =

TURE”, RIAEAN UKL 1128 3l A& 5% 21 oAt J5URE 1)+
H; MAESE bR PR L FR v, AN RORL 1) 32 3 ik %2
BN HABSRL 5, B8 ol . Rk 1
IR BE T Fpmmy R, BI(D) AL &% €
R, KRGS ETTEERE o ¢ BN, #Hi%
BB ARDIERE o o< KIRHEE v, BISRAER
KIST 1A Gy AR R I v

PEANER 1 A R K AT R4 S YR ATT A P BT 34)
{8 . 5L BAEREE T /KT M B E#an L, BT
WK TR AT RS PR Bh, (R 45 BE 5 il 2 [ 77
TEKIRIEE RS, &AL KM e K, & REAb B
N IR, 7E DU R D XA K
FE o > SEBKREE o, H o > BKRSTHIE 40
RGPS o' . R IZX IR, &K L3
HES T BRI A SR R I H

XA, R FKTRERE T, @b B sk
HEMARNT d'> WEEEHMARS d', (IFENE
BA DA st KR ST o K58 B I S R A 7K P ) 7 o 3
V5 Jg K VBT H KRR, mT AR (R T S8 2% 118
.

5 10 15 20 25 N
v/(mm+s™?!)

Bl6 &Re '—v KAML
Fig. 6 Curve of &Re” Uys v

F 1 AR IS Rl 5 TR B8 7K U T B N A% 7K U ) 1 5 <ok R 1) B B R RS
Table 1 Maximum theoretical size of FGH95 powder elutriated at

different water flowing velocity determined by different size of inclusion

Szlzi"'toefd ERe? Re( inclusion) v/(me*s” h ERe™ ! Re(alloy pow der) d’ /Bm
iI;ClL;%iOn Determied Determined Calculated by Determined Determined Calculated
d/Hm by Fig. 4 by Fig. 5 formula (9) by Fig. 6 by Fig. 5 by formula( 12)
80 20. 48 0.77 0.009 6 111.5 0.48 50.0
90 29.16 1. 05 0.010 0 94. 4 0.51 51.0
100 40. 00 1. 42 0.014 2 34.0 0.92 64.0
110 53.24 1. 81 0.016 0 23.0 1.13 70.6
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Fig. 7 Maximum experimental size of FGH95 pow der elutriated at different water flowing velocity
v: (a) —0.009 6 m/s; (b) —0.010 0 m/s; (¢) —0.014 2 m/s; (d) —0.016 0 m/s
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Analysis of efficient during water elutriation process of separating
ceramic inclusions from FGH9S alloy powder

HU Benfu, YU Quan-mao, HE Cheng-qun, LI Hurying
( School of Materials Science and Engineering,

U niversity of Science and Technology Beijing, Beijing 100083, China)

[ Abstract] The principle of water elutriation process was discussed. The water flowing velocity was calculated by ceramic dropping
velocity in the water by means of the frictional numeral groups method, and the maximum size of FGH95 alloy powder elutriated was
determined under certain water flowing velocity. In order to justify the efficiency during the water elutriation process of separating ce-
ramic inclusions from FGHO95 alloy powder, the maximum theoretical and experimental size of FGH95 powder elutriated was com-
pared at different water flow ing velocity.

[ Key words] FGHO95 alloy powder; ceramic inclusions; water elutriation; frictional numeral groups method
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