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Fig. 1 Hvydrogen content of A356 aluminum alloy

melt under condition of different fluxes
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Fig. 2 Microstructures of silicon eutectic of
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Table 1 Mechanical properties of A356 aluminum .
A356 aluminum alloy

(a) —General flux; (b) —JDN-I flux

alloy under condition of different fluxes

Flux 0,/ M Pa 5/ %

JDN-I 189.2 6‘ 05 1;/’]_:\“‘/&)9 E%ttﬁﬁ%mlj\ 27o 4% o Hﬂ@ 3(&) m‘%HQ
Gereral fick 181.4 4.56 KR, o [ A B YRR o B T B ST 3
Without flux 176. 4 3,26 25.94 Um; [ 3(b) 7 %0, MO JDN-T1 #5505, K

nr i TR] PR N 21, 43 Bm, J5 & L ETE D 17.
4% . JDN-T BURS 7 BE AT 440 55 A di RE, X fg#
o FEI A FR) — IR A R T

2.4 JDN-IUEFIF A356 & SRS

i1 2(a) ATAN, 7R HE RS HI R &, 3%
fn SiOVER IR, SRS EROR; I 2(b) AT, SRH
IDN-T RS FJG, WS R E ARG S, KIS 3
FC b AR A S, e d Si ARKL AR, JF HoRRim ok
AR . Rk, JDN-T 25 5750 BE v DLAH A 3 & (41, SLar
DA S f Si AR5 .

XT3 B AT R H R 73 AT AR Leco 344 31F

51T

3.1 XTHRRSH
TR < R ALY AL A, JDN-T #5%
FIFP S 1 (La 8L Ce) (&9 B IR 1k A1 4 Bh

T AT 45 R B, RAHE AR, A356 A4 01
YRI5, 44( ASTM® hrufE) ; K JDN-T 4571,
A3564 & fb R W AR 4N, R 7. 49( ASTM Y

TSI o K577 B 38 5 O TS 7 R A 36 A 0 1 < s 7R )
PP AL SA PR REATAE I 1 BE R A SE Atk EARE 15 <
HH LT A 3 B, BT JDN- TR 48 50 B A 8% B2 A A



F1LEE 4+

L%, & B AR A356 #56 &1EH] © 549

(a) % 38T W PR
RIS
P ﬁﬁ%ﬂﬁ.
F% .‘: 3 - 3 .’.‘-i"-‘“ Y

.

3 AHIF YA 2 FE I A356 £ B — YR b T
Fig. 3 DAS of A356 alloy at same cooling rate
(a) —General flux; (b) —JDN-I flux
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2) IDN-1 457 AE$2E =1 A356 & 4 B P HL 8 JE,
[F] I e AR K 132 =7 A356 A IR |
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A, AN RLRD VR G TRD

4) DL N =Y RE] JEUEE N A356 4% 14,
(e S N DN W D T 2 i e o 1 25 W

)%iﬁA%6 %m&&%%ﬁf MER
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[ REFERENCES]

[1] WANG Jian-hua( E#4E).
B [A].
tion Congress of China( S EEOEENTLE
) [C]. 1999. 24— 32, 47.

[2] SUN Yezan (#h Mk #%), L1 Songchun ( J5 & %),
ZHANG Guo-qgiang( 5K F 58) , et al. ¥#& ZL101AL &4
W SR FSE [J]. Acta Metallurgica Sinica( 4 & 2%
), 1999, 35(9): 939- 941.

[3] Utigard T A, Friesen K, Roy R R, et al. The properties

T £5 i T IUIR & ok e
Proceedings of the Nonferrous M etal Fabrica-

Ll

and uses of fluxes in molten aluminium processing [ J].
JOM, 1998(11): 38- 41.

[4] Crepeau P N, Fenyes M L, Jeanneret J L. Solid fluxing
practices for aluminum melting [ J]. Modern Casting,
1992(7): 28- 30.

[5] SUN Qingfu( #MKK), ZHU Xiamrzhi( ZR#k 2 ).
B SRR (1],
1996, (4): 1- 5.

[6] TANG Duo-guang, LI Qing-chun. Rare earth alloy-a su-

144k
Aluminum Fabrication( 2501 L),

perior choice for refining and modifying cast aluminum al-

Proceedings of the second China international

NEUPRESS, 2000. 116-

loys [A].
die casting congress [ C].
121.

[7] Ferro R, Saccone A, Borzone G.
light alloys [J].
45- 60.

Rare earth metal in

Journal of Rare Earths, 1997, 15(1):

[ 8]

[ 12]

[ 15]

[ 16]

[ 18]

[ 19]

[ 20]

TANG Duo-guang( EZh). BB SBGLIRN
Uk —F 4> [ J]. Special Casting & Nonrferrous
Alloy( %W%i&&ﬁ 4r), 1999(5): 42— 44.
SUN Wer cheng( #Mifk), ZHANG Shurrong( 5K #UZ) ,
HOU Arqin( 152 1) . Behaviors of RE elements in Alu-
minum Alloys( ¥ L7E8G &P MATH) [M].
Weapon Industry Press, 1992. 21.
Kubschewski O, Alcock C B. Metallurgical thermo-
Pergamor Press UK, 1979, 326- 407.

FU Gao-sheng( f# &5 1) . %

Beijing:

chemistry [J].
KANG Jrxing( FEFRT),

YA R S e ) RS AR IAT A [J]. Special Casting &
Normrferrous Alloy( ¢ Fi 85 1& 2 A7 (& 4x), 1995(5):
5- 12.

ZHANG Mrlin ( 9 % #K), LU Huxyi( & b —),
TANG Ding-xiang( & 3) . M L7e8 A4 M
N B [J]. Chinese Rare Earths( #i 1), 1988(5):
34.

FU Gaosheng (1 &= ), KANG Jrxing ( B BLAT),
CHEN Werrzhe( [ 3CH), et al. AR F LI E
SR EAEHM AR [J]. The Chinese Journal of
Nonferrous Metals ( ' E A 4 4 J& % ), 1999, 9
(Suppl. 1): 51- 56.

SU Qiang( 7% ).
¥) [M].
Press, 1993. 235.

LIU Guang hua( X )% 4£) .
Earths( #i b [ A #4 KL 272) [M].
dustry Press, 1997. 20.

Lu S Z, Hellawell A. The mechanism of silicon modifr

Chemistry of Rare Earths( #i1:1b

Zhengzhou: Henan Science and T echnology

Solid M aterialogy of Rare
Beijing: Machine In-

cation in AFSi alloys imparity induced twinning [ J].
M etallurgical Transaction, 1987, 18A: 1721.

LIU Shurhua( XJ i %), WANG Gurqin( £ #E ),
WU Armin( % R), i LonES Tk 3
EPEM S W [J]. The Chinese Journal of Nonferrous
M etals( 4 42 g %)) , 2000, 6(3): 334- 339.
LIAO Heng cheng( BEIHE), SUN Yu(#) Hi), SUN

et al.

Guoxiong( %J\Efﬁ) et al. VB M txb SrAR i 4t
ih ARSI 4L [J]. The Chinese Journal of

Nonferrous Metals ( H1 B {4 4 8 22 k) ,
(5): 640- 644.

Kao ST, Chang E, Chan L. C. Effect of hydrogen con-
AFS

2000, 10

tent on soundness of A356 alloy plate casting [ J].

Transaction, 95— 19: 531- 536.

LIU Jinrshui( Xl £ 7K), XIE Xiarr ging ( Wt ),

JIANG Bing( % UK), et al. Ce Xf Zmr Al & &AM
FRBAL [J]. The Chinese Journal of Nonferrous

M etals( H' B A 4 4 )8 2% 4R) , 1998, 8( Suppl. 1): 6-

10.



* 552 ¢ P E AT 4 8 2001 4 8 H

Effect of new flux including rare earth on A356 alloy

NI Hong-jun, SUN Bao-de, JIANG Haryan, DING Wen-jiang
( College of Materials Science and Engineering, Shanghai Jiaotong U niversity,
Shanghai 200030, P. R. China)

[ Abstract] A new flux —JDN-T including rare earth compounds for aluminium and its alloys was introduced. With complex physical
and chemical effect, function of degassing, drossing, covering, refining and modification was excellent. The hydrogen content could
be decreased greatly with JDN-I in A356 aluminium melt from > 0.30 mL/ 100 g( Al) to < 0. 10 mL/ 100 g( Al), 0}, be increased by
7.27% and & be increased by 85.5% . At the meantime, with JDN-I the mechanical properties of A356 could be increased. The
mechanism of JDN-I improving properties and microstructure was discussed. The concepts of effective rare earth quantity and critical-
ly effective rare earth quantity were proposed also.

[ Key words] aluminum alloys; rare earth flux; degassing hydrogen and drossing; effective rare earth quantity; critically effective

rare earth quantity
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