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Effects of electromagnetic casting on as-cast microstructures and
solid solubility inside crystals of Al-Zn-Mg-Cu-Zr alloy
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Abstract: Al-Zn-Mg-Cu-Zr aluminum alloys were prepared by electromagnetic casting (EMC) and direct chill casting
(DCCQ), respectively. The effects of electromagnetic field on as-cast microstructure and alloy elements solid solubility
inside crystals of Al-Zn-Mg-Cu-Zr aluminum alloy were investigated. The results show that the Al-Zn-Mg-Cu-Zr alloy
billets prepared by EMC have better surface qualities, microstructures and higher solid solubility inside crystals of alloy
elements. The degree of microsegregation in the EMC billet decreases. Compared with the DCC specimens, the average
grain size of the EMC specimens decreases from 68 um to 53 pum, moreover, the relative intracrytalline solubilities of
elements Zn, Mg and Cu increase from 56%, 62% and 25% to 79%, 74% and 44%, respectively.

Key words: Al-Zn-Mg-Cu-Zr alloy; electromagnetic casting; direct chill casting; microstructure; relative intracrytalline

solubility

Al-Zn-Mg-Cu RE& &) T A B & 4, RO B R e SRR TR S SRS AN R N LA K
HA mn Lo S R OIS S ol s sk PEAN RN T XPPEREZERIAWHR T, A4uR S blckim,
PERESFDU A, ISR . T WP AEAUR B B96 L1 & & i & s 3 & f Tk 15%(i 70 ),
AR EARLERARL, BT, RS RAN Zn SE&RAEE 9%. HAT, REGSHERHSZ
REELRIRRLZ —, 2N TR & SR IE SR (Direct chill casting, DCC), 14270

BEEWB.: W& SIS & R H-RI% BhIi H (2005CB623705); [ 5% [ 4R F7 3k 4 % Bh I H (5087503 1)
ks BHEA: 2009-02-03; 1&iTHHA: 2009-07-15
BIEEE: R, #9%, Mt dif: 0411-84706183; E-mail: zxgwj@dlut.edu.cn



2084 PR R AR

2009 4F 12 A

RAEMNEVEATE Y, DL S IE S AAAE T 5t
CIRITE SIA5% iDNG I i R VR 2 S s SR L L
BT D E o R A, K TR A AR R T, IR
O3A, EESEI G . T RO 2 AT A
() “BALAE”, R PEM LR D) PR REFIY) B BE I
HAEKER. B, B AR RS e 4
P S BICERIA N B, BRSNS
MR AT, AR TR TR gr S YRR Tt

HIRT #3565 % GETSELEV JF R 107 S il 1t
A (Electromagnetic casting, EMC) & /1 [f) JoAbi - 1% 4k
PRIEHOR, LA AR s s R 3R i Tt IR An AL 21k
SHE, EOG T R 4 7T 35 it P IV 3 S i Fr
FURMEA AT o« A SRR R U 35 3 A S D 75 1
ARl T Al-Zn-Mg-Cu-Zr &4, X HUHFIT 7 R LS
£ N e By AT € AN R b e ST A bz 913

AR

SE U R, Al-Zn-Mg-Cu-Zr & 4 & VL & 4l
A1(99.99%, B4 TR Zn(99.9%) Mg(99.9%)
PLR A1-50%Cu- Al-4%Zr 1 H] 754 ok JEORHE S Ak v
P T RS, s e R A FH 8 70788 76 AR 4P R 750 °C A
ARG, SR MR 5 33 RS 0% B B 2% d174
mm Al-Zn-Mg-Cu-Zr & &3E% . Hh, MpisEE T
SSHN: IETIE 20 kW, SRR Y 720 'C+10 C,
AHKILR 1.85 m¥/h, Fasg BrRidE 2 mm/s; Bt
Wiz b, R AR L2280 e, 3%
TRBEIES, rEHARTES &,
Al-Zn-Mg-Cu-Zr S HE ML i i3k 1 s

#F 1 Al-Zn-Mg-Cu-Zr & & L2 s
Table 1 Chemical composition of Al-Zn-Mg-Cu-Zr alloys

(mass fraction, %)

wi%
Alloy

Z/n Mg Cu Zr Si Fe Al
DCC Al-Zn-

.05 1.10 1.60 0.14 <<0.06 <<0.06 Bal.
Mg-Cu-Zr 7 a
EMC Al-Zn-

.01 122 1. 13 <0. <<0.06 Bal.
Mg-Cu-Zr 7.0 37 0.13 0.06 <0.06 Ba
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Table2 Composition analysis of grain boundary
microstructure and second-phase in DCC Al-Zn-Mg-Cu-Zr
alloy billets
x/%
Point
Al Cu Zn
A 68.96 28.80 2.24
B 70.06 27.27 2.67
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Fig.1 As-cast microstructures of Al-Zn-Mg-Cu-Zr alloy billets: (a) Edge of DCC billets; (b) Center of DCC billets; (c) Edge of

EMC billets; (d) Center of EMC billets
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Fig.2 XRD patterns of DCC and EMC Al-Zn-Mg-Cu-Zr alloy

billets
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Fig.3 Energy spectrum analysis of grain boundary microstructure and second-phase in DCC Al-Zn-Mg-Cu-Zr alloy billets
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Fig.4 Surface qualities of DCC and EMC billets: (a) DCC billet; (b) EMC billet
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Fig.5 Mapping analyses of main alloy elements in Al-Zn-Mg-Cu-Zr alloy billets: (a) DCC billet; (b) EMC billets
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Fig.6 Line analyses of main alloy elements in Al-Zn-Mg-Cu-Zr alloy billets: (a) DCC billet; (b) EMC billets
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Table 3 Relative intracrytalline solubility in grain of main

alloy elements

Relative intracrytalline solubility/%

Alloy

Zn Mg Cu
DCC Al-Zn-Mg-Cu-Zr 56 62 25
EMC Al-Zn-Mg-Cu-Zr 79 74 44
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