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Fig. 1 Schematic diagram of CREM process
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Table 1 Composition of 7075 alloys

(mass fraction, %)

Al Cu Mg Zn Mn Fe Si
Bal. 1.67 2.22 5.95 0.30 0.35 0.20
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Table 2 Relationship betw een solidified shell

height and current of coil

I17A H /mm H >/ mm H 3/ mm H/mm
50 85 38 34 47
100 85 46 26 39
150 85 51 21 34
200 84 53 18 31
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Fig. 2 Surface aspects of 7075 alloy ingot produced in various current of coil
(a) —I= 100A; (b) —I= 150 A; (¢) —I= 200 A
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Fig. 3 Microstructure of 7075 alloy ingot produced in various current of coil
(a) —I= 100A; (b) —I= 150 A; (¢) —I= 200 A

L AFREE AT AN S RIE EOIRTE S

4ity CREM 7% L 24 nl s, & ks
FRIBEREAE Al 8 i BEAE BORVE B T34y, H
FEAE AR KN HESL BRIRAE LT, &5 b 4 BE )
RAFAE— A VA FEROR IR L T, BASs
BENAT IR 7 e %, HARse B oh/, Bt
JE#% . CREM J:HIMEEIESERG 3G T, HRE ) 4R
AT 1 Ly G5 ot 4 B 2 fih 1 2 R AT R 325 flh 1 g 9
/N, BABCE die i AN R RN FEL IR ) AR RN,
AL — IRV KNSR B2 BRI A BRI R, AT T &5 9
BERIV AN RE ) BUR B 2D P2 . 1 T AR AR
ST L BERIF-J7 E EE, i BLAE BEFE 44
WIHE N G5 dhas BRI ARRT B, 4 dnas BE B TR AZ BUR
2b>, 08 At ASE T ¥ A LI 1) PA) A AT 3 T A
Il se, JF HAE SRR RE A ) B AE 5 45 4
BT AL R AT AT, AT R 1 Ve 1T 3 2
A6 o e PR RR A P 5 RS 0 ZR IR AE e R AR A AR
HIBTD) 3 KT decki 5 45 b A (8] BORE A I, deobn A
PRV BT L —URVA HEAF IR P A B R
fi%; B LEZdde m, JF HEEHE %5 T8, i
PEEE 1] T A% T I ACHE F s, A 45 U5 45 I e BE A
A AR AR IR I K AR, R B PR
TR BT D) g 3 AR AL 2 R AR T e, DRI TG ke T
a8 IR E S o B IR N 2% B L B i, Az 3
TNV A L% 5 ity s X A — U KB LD, B0
R 25 B A, e DUTE il Rs e v e s, IR,

WIEETE TG BT B R BRAS, WIS = PRI .

WAL, A T PRSI IV 25 B R 4 o Y. FEL 3 )
FE B AN T8 BT 5 ) 5% W), Sl A I Y. 2k P
WL Tu= Troe/ ™, DB RV % B RS A v J 8 Ha 8 43
M Tsi= Lsad™, Isp= Isone ™, PiF 5 E HLA
KRy

Isi= [-jaMgsi/ (Ri+ joLy) [ I

Iso= [ = j@Mgs2/ (Rot jolo) [ I

U M s Ry RN ] 15 45 s LA S s A ) FRAH
MUV R AL, R ML 7300k 45 fh 2 P AR 25 B O H
BELRITFRLJEE . AR S B0 ) 2 s A, TR, HL IR AT 45 i e BE
R 4k A A 1 £ B AT 70 A

Q= I31° R,

Q2= I%°R,

TN K G RE S A ) B A PR B R A
KZR, PrLLglE s A v B s

EQ+
:M: _L[le.[__]qMESI/
mc mc

(2)

(3)

At

(Ri+ jOL)]*+ Ry*[— j UM gsof

(Ra+ joLo)]?) I§ (4)
LF m NIEMTE, o WIBERPIALE, Xl T
EIEHT AG ma R T A2, FTLL AG ma R LT 11
DRI, TR 2 Bl LR 3G K, &5 i B R % Ak o Rk Y.
HAL I8 (%) 8 HE AN 5 | RS s A i ¥4 BE IS, TE A% D 3
K, WIEEFEHMEATE K .



12 55 1 5k B, 5% CREM WEFEHRE ST 578 B 58 R “ 51 ¢

1) B 2R B A N, WOREAR R, PR
TG AL B BRI, 55K TR = . 28 4k T
LA E] 200 A B, SEVHRER T REIMITILS .

2) BN 2R BB HL A I, R AN & i A R U
BN, LR gh 2% RE R R A BB 1
5, 5 | A VA Yk N I et b A T A% T 3 i 2
HELR A5 T ST [0 R0 B AR A B8 576 T s Ao 5 s PR AR
A

[ REFERENCES]

[1] Vives C. Electromagnetic refining of aluminum alloys by
the CREM process: part 1. working principle and metal-
lurgical results [ J]. Metal Trans B, 1989, 20B( 10):
623- 629.

[2] Vives C. Electromagnetic refining of aluminum alloys by
the CREM process: part 2. specific practical problems
and their solutions [ J]. Metal Trans B, 1989, 20B( 10):
631- 643.

[3] EZXKAm, SEP, WA, & Ja R &L Ed [ M].
et HUBCDMY AL, 1983

WANG Jiexin, HUANG Jrrong, LIN Jian-sheng.

M etallic Solidification and Its Controlling [ M]. Beijing:
M echanical Industry Press, 1983.
[4] JIEm, WL, Aorar. BRSO [M]. 1998.

[9]

ZHOU Yaohe, HU Zhuang-qi, JIE Wamrqi. Solidifica-
tion Technique [ M. M echanical Industry
Press, 1998.

T . HLREESE (M. RERU TLIR RS REE, 1987.

XU You. Electromagnetism [ M].

Beijing:

Nanjing: Jiangsu Scr-
ence and Technology Press, 1987.

B, DR, R, & skt s N R
BEW AL W KBTS [J]. WL AR, 2000, 49(5):
1010- 1013.

Z1 Bing-tao, BA Qrxian, CUI Jian-zhong, et al. Effect
of strong pulsed electromagnetic field on metal’ s solidified
structure [ J]. Acta Physica Sinica, 2000, 49(5): 1010
- 1013.

SRR, k&, XIEB, 5 BB R R E A&
FEBHEB S LT AL [J]. B 6 e o 4l
2000, 10(4): 511- 515.

ZHANG Jingxin, ZHANG Kui, LIU Guojun, et al.
Formation mechanism of nondendritic structure in semr
solid metals produced by ES process [ J]. The Chinese
Journal of Nonferrous Metals, 2000, 10(4): 511- 515.
A, S H, BRYERL, S o A WL SR A
SARBO A TR S A (D). R e AR,
1999, 9(Suppl. 1): 270- 274.

XING Shu-ming, MA Jing, CHEN Wershi, et al. For
mation and evolution of nondendritic solid phase of
semisolid AFSi alloy [ J]. The Chinese Journal of Nonfer
rous Metals, 1999, 9(Suppl. 1): 270- 274.

Furui M, Kojima Y, Matsuo M. Fabrication of small a-
luminum ingot by electromagnetic casting [ J] . ISI] inter

national, 1993, 33(3): 400- 404.

Relationship between electromagnetic intensity and initial solidified

shell height of aluminum alloy produced by CREM process

ZHANG Qin, LU Gurmin, CUI Jian-zhong, ZHANG Ber jiang

(Key Laboratory of National Education M inistry for Electromagnetic Processing of M aterials,

Northeastern University, Shenyang 110004, China)

[ Abstract] Under the effect of electromagnetic field with low frequency, the evolutions of solidified shell height and surface aspects,

bearing on 7075 aluminum alloy produced by CREM process, have been investigated. T he results show that the gradual enhancement

of the electromagnetic intensity allows a decrease in the height of solidified shell and in the contact height between melt and mold,

which improve surface aspects of the ingot. Crystal dissociating theory are used to explain the formation mechanism of initial solidified

shell under the effect of electromagnetic field. It is pointed out that under the effects of electromagnetic field, the decrease of crystal

particles dissociated from the crystallizer wall results in the difficulty of formation of solidified shell, which is the key reason that delay

the time and decrease the position of forming the initial solidified shell.

[ Key words] CREM process; semr continuous casting; aluminum alloy; initial solidified shell
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