o115 3 TEEREEFIR 2001 4F 6 /1
Vol. 11 No. 3 The Chinese Journal of Nonferrous Metals Jun. 2001

[ XE4S] 1004- 0609(2001) 03— 0433— 05

B R HEZ A R i e Tl 448

i, BRAT, Mo, RER

( 1LARMIR2E MU AR R, AR M 350002; 2. 48 MK AMRLRL 225 TRE2B, 48 M 350002)

[ 48
BA

=
=
A

1 B T I g Ak T SR AR R I AL EE . 45 R A 3E A A R B A FE T S e AL
HEZL e ot SRS €IS F(CI-5) M3 T2, ZE&E XN E(3%) MR E (720 C) 41

N, WA A SR IR B 2 RN LR B AR 43 0 T A 70% ~ 82% AN 60% ~ 88% , W T ARl 5 FE AN
WIPE, TR AT AT B A 70% 5 G A HE R A I S AE TR O VR B B AR IR A ) U s T R 2 A A
SRS T R A I AR R R v, SRS AR ) LR, TR ORI T A EE A AL R R

[ REEIA) Tbaiss; ik Kl otk ey
[ FEI92ES] TG290; TG 146.2; TF 803.25

[ XEKFRIRAD] A

B R (ALOs 55) VER L RBULE
S H R B e i, B ALy A v ag Ao
TR AR A K B R R R AR A 1R G BRI
LERR, Ho b B SR AR A M
FERHAR(ALO;) Br R, BAME IR 45 K m i n
W, DRAUEASA [ 5 S0 L R R AP RE . H T,
FEAFACAL BT, U5 EREAT BR Tt AL B,
IRAG T — SRR HE A B O (AR T
A rb S 5 AR LA DR R SRt 4R e AR i A A
RERHEPERL W, B2 T SRR R R BARE )
TR L RAEE AT T BRI,
FHRHHCHEZR R RO A SR
H TR FUR I, I U A — Bl AHEZS
EA R ED O R B e
ROR, JCHIEX TAb 280 it OR, A2 L
VERTA . AW FTET 0T I P B0 0 4l i 82 ) e 22
SRR A REH RAEAE ) R T IEH T
TP SRR ) e A T S L LR, LR
S VR A I R, B R IR A L SRS R R, SR
FEBAR ity (o7 SRR A 7 1 A 2 SR HR 7™ oy (e
) SRAE LA E (LA

1 RIg

SEEG R R B AL B Ik 4l 85 BE (AL
99.5%), YR N 3kW K HL B A SB I 3 (&

i Ske) o AR FIHE I 3 ) 22 5 B ) 25k
RN B R L NaCL A KC1 3k, iR
TSR B R EE BRI R A R S B S R A
BN A NapSiFe SF A IT), Wit T 5 Mia
(X N AE T BI04 1 28 B B B B AN ] JEAT EE
BARE, [ R PyrisT B9 444307 5 G806 4 571 0t
1T DTA 087 . B0 4 B8 T 258 o g 7 vk 101
ST JRUBE 3 A T W Ak ) B VR 22 s RDIR 2 1Y)
PR R R I, s R 8 AL BN U RS A% (B I 98)
JoiE R 2 5 s 206 Tk 2 HE 2% vk B 9 L B
B R B E (FEFMUETE) A FLERAREE A K e
P4 SCHRT 9] B 7 vE I EAT; B Al A (d 12 mm x
60mm, W) 7 INSTRON-1185 HY Hi 1 Hl Lk
TR, K MM 6 74 AH B AU W %% 4 AH R A (1)
JeZe WAL, K JSM-35CF B [ 47 4 v on I 2
P ARFE H BT OB .

2 FR59%h

2.1 REMEFIHERR A E AR SR
h T T R T A R, R AT 5 R
FIHAT TR — L 24 (S T2, BHEE 720
C, JIAE 5%) FHIHERAR . B a KL 1,
GERKW], SIEFI AR, A s A LR
BIFANFIRE B BEAS . Hodr, CJ-5, CJ2, CF1 )it
WA R B, JUHE CF5 FIER R LF, WFER

O [EE&UWB| HEa ARBAFE S BT H (E9810003) ; ## M K2 BHE & 41 H (XKI(QD) 00— 04)

[ ¥ %5 B #A] 2000- 08- 29; [f&iT HEA] 2000- 12- 08

[PEHEE N WmTh(1965- ), 5, El#EFZ, Wit



< 434 -

A R AR R

2001 4 6 H

R AR AL BT 2B A R 4 2R
Table 1 Experimental results of purification of

aluminum with different fluxes
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Table 2 Results of processing methods

on aluminum purification

Inclusions  Rate of Needle  Extent of 5

Inclusions Rate of Needle Extent of

Fl}xxk content  removing porosity  lowering /N(l’ll)) /9 Proc;ﬁ,ﬁsi(rllg content  removing porosity lowering /N(ljli)‘ /2
TEMAres — op inclusions/ % /% porosity/ % a i metho /%  inclusions/ % /%  porosity/ % an

No 0.4356 0. 0537 526 18.2 AsBiCy 0.1307 70.0 0.0070 88. 1 78.9 27.8
filtration : : :

A 381 Cl+

CF1 0.2804 35.6 0.0259 51.8 60.4 23.0 degasifying 0. 1063 75.6 0.0043 92.0 84.3 33.4

CF2 0.2325 466 00131 756  61.7 27.5 “eent(CaCh)

CF3 0.3145  27.8  0.0182 661  57.2 21.1 ag:ff‘(“cfzaf) 0.3974 8.8  0.0348 352  59.4 21.3

Cr4 0.4032 7.4 0.0231 55.9 59.7 26.6 -
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0,

D12 kR R TR B AR, W R IR B AR L,
8 A E T 20. 7% 1 57.1% .

2.2 EMBFIEARRGETZSEHBMK
WREIAFIH R A (CF1, CF2, CF5) JIIAEB
(3%, 5%, 1% ) MIEHRE C(720 C, 740 C, 760
C) % Lo(3") IEAXRLHET 9 HikE, LAH A
Ve %y

T 36 R B H e M 2 RN 2 o A, SRR
B, 3ARZEXFEBOR A — &, HAEHIAH
(A ) S EALRCR ) s R e AR #E (B, C)
B2, mEHSNHER CF5 AR 3% . 720 C
(A3B,C)) .

M A A 5 L TR (BO) (B A
0.1285% A%k I ( R 2), KRG EE
AIAER, FESCEEAN LA DABR A, AL BOR O B 3%,
JIE R AR — SRS, WE RS ERALL,
o, Al & 43 B 4E 5 T 60. 3% M183. 5%, 1M A it 3 i
bR, HARWAHE . X780 3 T HEA 5
HENE

2.3 (EFEIESAI A E SO AR IEXR
T HEBEAN[R] i A7 20 0 28 92 0 HE 2% v A B 3L
R, db—5 UBEE BE R R AE L R AL

%3

BT X 4 PFORRIZUCE S m i T s AT 7
R pE AR B, RIG S5 R R 3. &5 KR

1) difa KRB S0 E . S ALRYER, 9
ASEBAK . MRS IEE, SaE  E LR ER
%, BERARIRE 5 43 1A 63. 6% ~ 82. 0% A1 59. 8% ~
82.7%, O, 1 S 152 BEH S .

2) KL EE (Fe, Si&BBAR) Maifh1*,
2", REWEFILIEN S 2R LI E §) A,
gfmdEE, o A1 S B E R (SRS T
37.6% ~ 59. 9% 1 30. 8% ~ 70. 2% . W4l ] %5
e i N AU N A AT 2 HE Z Ak, A e DL R
LR A AR

3) KA (Fe, Si& &R M) Maifh3*,
4%y, REWEFITIER, SR (L2 ) BRAK;
SPREGE, Al o, F 615 208 B XGE( 4 4
W7 10.0% ~ 23.7% M1 54. 5% ~ 62.0%), H &7
IR B Bl I A v AL A R A B I KR . R,
R A AL 2R I, R s 4k, v 4
I =i Fe, SiiRINMEF(JEHZ Fe/ Sic 1 I &
F) 5 WA R I DR AT B TR S A AR 1Y
W, HARTHE SN TRE .

2.4 IRFIIES T SR A LRI RT O HFIE RIS MR
DA EZE RN, v alignge fsn) el U8 A s
KA G, WG T SRR ALR, SGE TH

AN TR] it T 0B 8 0 7 3o i e B £ K T 2R

Table 3 Experimental results of filtrating different grade commercial aluminum with different fluxes

R X Impurity Processing Inclusions Rate of removing Needle Extent of low ering Oy §/ %
CMArks - content/ % technology content/ % inclusions/ % porosity/ % porosity/ % /M Pa ¢
1 Fe 0. 083, No filtration 1. 1468 0.0469 53.9 24. 8
Si0.074 Filtration 0.2061 82.0 0.0081 82.7 86.2 42.2

ot Fe 0. 102, No filtration 0.9447 0.0398 58.5 27.6
Si0.072 Filtration 0.1708 81.9 0.0160 59.8 80.5 36.1

3t Fe 0. 092, No filtration 0.6079 0.0987 56. 1 17.8
Si0. 115 Filtration 0.2210 63.6 0.0232 76.5 61.7 2.5

4 Fe 0. 209, No filtration 0.6132 0.0312 66. 6 18.4
Si0.281 Filtration 0.1843 69.9 0.0116 62.8 82.4 29.8
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Fig.1 OM morphologies of inclusions in aluminum before (a) and
after (b) filtrating with high-efficient flux (as polished, dark field)
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Fig.2 SEM morphologies of fracture of tensile samples before (a) and

after (b) filtrating with high-efficient flux
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Fig. 3 Thermal analyses (DTA) of different fluxes
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Purification of commercial aluminum by filtrating with

highr efficient flux for removing inclusions

FU Gao-sheng', KANG Jrxing', CHEN Werrzhe?, QIAN Kuangwu’
(1. Department of Mechanical Engineering, Fuzhou University, Fuzhou 350002, P.R. China;

2. College of Materials Science and Engineering, Fuzhou University, Fuzhou 350002, P. R. China)

[ Abstract] The purification of commercial aluminum by filtrating with high-efficient flux for removing inclusions and its mechanism

were studied. It is found that combining reasonable flux components with purification technology is the key to ensuring its effect of re-

moving inclusions high-efficiently from molten aluminum. With special flux ( CJ5) and filtration technology, and proper addition

amount (3% ) and melting temperature (720 ‘C), the rate of removing inclusions and the extent of lowering porosity for different

grades commercial aluminum could amount to about 70% ~ 82% and 60% ~ 88% respectively, and the mechanical properties of this

material were improved remarkably, especially the relative increase of elongation ( 8) was about 70% in comparison to that of no fil-

tration. The main reason of removing inclusions high-efficiently for this method is that it can make three processes —melting, flux fil-

tration and adsorbing inclusions with activated flux be fulfilled simultaneously in the whole course of melting of aluminum, which ac

cords with the purification principle that more attention should be firstly paid on removing inclusions, thus giving full play to the pu-

rification efficiency of the flux.

[Key words] commercial aluminum; purification; flux; filtration; inclusions
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