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The production of high strength Al-alloy is highly expected especially for the
automobile application. A newly developed super high strength Al-Zn-Mg alloy,
unfortunately, occurs easily the formation of cracks during solidification, which is so-
called hot tearing (internal crack). Its application 1s severely limited due to the
difficulty of obtaining sound ingots of this alloy through conventional direct chill
casting (DC). To prevent hot tearing during solidification, fine grain size and
minimum thermal stress generated in solidifying ingot are requested. Under a low
frequency electromagnetic field, there is a forced convection in the melt during
solidification, which results in the formation of finer and uniform grains. In this work
the solidification behavior of billet under a low frequency electromagnetic field was
investigated. The effect of electromagnetic force on grain refinement was firstly
confirmed. Secondly solute redistribution or micro-segregation was measured and
microscopic solidification - progress was considered to compare the calculation
describe solute redistributions which obtained from the assuming of Gulliver-Scheil

equation as well as the formation of the smaller eutectic phases, such as «

Al+p(MgZn,), o Al+n(MgZn;)+ T(Al-Zn-Mg-Cu) and ' §(CuAly) were investigated.
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7175 | 5.6Zn-2.5Mg— | 593 524 11 T saruntodin

1.6Cu-0.23 Cr
2.0Cu-0.3 Cr JENC.
INTOIUUNTOEIUDINIA
7475 | 5.7Zn-23Mg- | 683 600 10 | svdymieq dnazmls
1.5Cu-0.22 Cr P
GEGNTT
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sva Ysinusguauusazsiia (Fesazvoninninnam)
ooy = ” - — - —
Fanou| man | newwas | uwamia (uuntidon | Iasdoy | dansd
s |F | ©w | ) | Mg | (@) | @w
Uszianiu
Uiy
7001 0.35 0.40 1.6-2.6 0.20 2.6-3.4 0.18- 6.8-8.0
0.35
7003 0.30 | 035 0.20 0.30 0.5-1.00 0.20 5.0-6.5
7004 0.25 0.35 0.05 0.20- 1.0-2.0 0.05 3.8-4.6
0.70
7005 0.35 0.40 0.10 0.20- 1.0-1.8 0.06- 4.0-5.0
0.70 0.20
7008 0.10 0.10 0.05 0.05 0.7-1.4 0.12- 4.5-5.5
0.25
7108 0.10 0.10 0.05 0.05 0.7-1.4 - 4.5-5.5
7009 0.20 0.20 0.6-1.3 0.10 2.1-2.9 0.10- 5.5-5.6
0.25
7109 0.10 0.15 0.8-1.3 0.10 2.2-2.7 0.04- 5.8-6.5
0.08
7010 0.12 | 0.15 1.5-2.0 0.10 2.1-2.6 0.05 5.7-6.7
7011 0.15 0.20 0.05 0.10- 1.0-1.6 0.05- 4.0-5.5
0.30 0.20
7012 0.15 0.25 0.8-1.2 0.08- 1.8-2.2 0.04 5.8-6.5
0.15
7013 0.6 0.7 0.10 1.0-1.5 - - 1.5-2.0
7014 0.5 0.5 0.30- 0.30- 2.2-32 - 5.2-6.2
0.70 0.70
7015 0.20 | 0.30 0.06- 0.10 1.3-2.1 0.15 4.6-5.2
0.15
7016 0.10 0.12 | 0.45-1.0 0.03 0.8-1.4 - 4.0-5.0
7116 0.15 0.30 0.5-1.1 0.05 0.8-1.4 - 4.2-5.2
7017 0.35 0.45 0.20 0.50-0.5 | 2.0-3.0 0.35 4.0-5.2
7018 0.35 0.45 0.20 0.15- 0.7-1.5 0.20 4.5-5.5
0.50
7019 0.35 0.45 0.20 0.15- 1.5-2.5 0.20 3.5-4.5
0.50
7020 0.35 0.40 0.20 0.05-0.5 1.0-1.4 0.10- 4.0-5.0
0.35
7021 0.25 0.40 0.25 0.10 1.2-1.8 0.05 5.0-6.0
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9
YSunasgnauuaazwsiia (Govazvourhminma)

na
pQiilen | anou | widn nowAs | unamild | uuntisen | Iasdley | dend
wauiszn | (Si) | (Fe) (Cuw) (Mn) (Mg) (Cr) (Zn)
Yuzihdu

7022 0.50 0.50 0.5-1.0 0.1-0.4 2.6-3.7 0.1-0.3 | 4.3-5.2

7023 0.5 0.5 0.5-1.0 0.1-0.6 2.0-3.0 0.05- |4.0-6.0
0.35

7024 0.3 0.4 0.1 0.1-0.6 0.5-1.0 0.05- 3.0-5.0
0.35

7025 0.3 04 0.1 0.1-0.6 0.8-1.5 0.05- 3.0-5.0
0.35

7129 0.15 0.3 0.5-0.9 0.10 1.3-2.0 0.10 4.2-5.2

7229 0.06 0.08 0.5-0.9 0.03 1.3-2.0 - 4.2-5.2

7030 0.20 0.30 | 0.20-0.40 0.05 1.0-1.5 0.04 4.8-59

7039 0.30 0.40 0.10 0.1-0.4 2.3-33 0.15- 3.5-4.5
0.25

7046 0.2 0.40 0.25 0.30 1.0-1.6 0.2 6.6-7.6

7146 0.2 0.4 - - 0.1-1.6 - 6.6-7.6

7049 0.25 0.35 1.2-1.9 0.20 2.0-2.9 0.10- 7.2-8.2
0.22

7149 0.15 0.20 1.2-1.9 0.20 2.0-2.9 0.10- 7.2-8.2
0.22

7050 0.12 0.15 2.0-2.6 0.10 1.9-2.6 0.04 5.7-6.7

7150 0.12 0.15 1.9-2.5 0.10 2.0-2.7 0.04 5.9-6.9

7051 0.35 0.45 0.15 0.10- 1.7-2.5 0.05- 3.0-4.0
0.45 0.25

7060 0.15 0.20 1.8-2.6 0.2 1.3-2.1 0.15- 6.1-7.5
0.25

7064 0.12 0.15 1.8-2.4 - 1.9-2.9 0.06- 6.8-8.0
0.25

7072 (Si+Fe < 0.7) 0.1 0.1 0.1 C 10813
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v
Usmasiguanuaazria (Fovazvonihminwan)

He
egliitiow | Fanou | man NoduAd | unamile | uunil@en | lasdley | depd
warwalszian | (S | (Fe) (Cu) (Mn) (Mg) (Cr) (Zn)
Yughdu
7278 0.15 0.20 1.6-2.2 0.02 2.5-3.2 0.17- 6.6-
0.25 7.4
7079 0.3 0.4 0.4-0.8 0.1-0.3 2.9-3.7 0.1-0.25 3.8-
4.8
7179 0.15 0.20 0.4-0.8 0:1-03 2.9-3.7 0.1-0.25 3.8-
4.8
7090 0.125 0.15 0.6-1.3 - 2.0-3.0 - 7.7-
8.7
70901 0.12 0.15 1.1-1.8 - 2.0-3.0 - 5.8-
7.1
7175 0.15 0.20 1.2-2.0 0.1 2.1-2.9 0.18- 5.1-
0.28 6.1
7475 0.10 0.12 1.2-1.9 0.06 1.9-2.6 0.18- 5.2-
0.25 6.2
7076 0.40 0.6 0.3-1.0 0.3-0.8 1.2-2.0 - 7.0-
8.0
7277 0.5 0.7 0.8-1.7 - 1.7-2.3 0.18- 3.7-
0.35 43
7178 0.4 0.5 1.6-2.4 0.3 2.4-3.1 0.18- 6.3-
0.28 7.3
7472 0.25 0.6 0.05 0.05 0.9-1.5 - 1.3-
1.9
7075 0.42 0.50 1.2-2.0 0.3 2.1-2.9 0.18- 5.1-
0.28 6.1
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5004 — D0 as-cast 5= —8—DC as-cast
1 —&— LFEC as-cas! & LFEC as-cast
4504 —d— DG after homogenization d— DG after homogenization
= 1 —%W— LFEC atter homogenization 44 ¥ LFEC afer homogenizalion
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AINLR-UNNTITEN-NDILAN NNARNFILNIZUIBNIINABLLILFABLIALITLINN DC. FI LFEC.

A va = a | | ] | LA a =
MTNN 2.6 ﬁﬁJ‘].l@Wl’Nﬂal‘]JifJ']J!‘VlfJUﬁ‘gﬁrmﬂLLV]QI@W:W@@'@EWQM@Lu@ﬂ'ﬂz@ullLUEIN

o = ) A a o ! ;oA
NANAINZA-WNNRITLH-NDILAS NHARAUNTZUIUNITUARLLUABLIAILTZNN

DC. fill LFEC.
Y = S 2 4 A o
ANUMUNIUUTIAIGIFA 1WosIFUAMITEAR
DC 213 MPa 0.2 %
LFEC 265 MPa 1.67 %
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