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Microstructural changes of Al-Zn-Mg-Cu alloys
containing Sc during hot extrusion and post heat treatments

HXK.Yi,D.W. Suh, S. Y. Lee, K.H.Lee

Abstract

The microstructural changes of Al-Zn-Mg-Cu alloy containing Sc during hot extrusion and post heat treatment is
investigated. Two kinds of Al-Sc alloys with different alloying elements (B1, B2) are hot extruded to make T-shape bars
at 380°C, then the bars are solution treated at 480°C for 2hrs followed by artificial aging at 120°C for 24hrs. The interior
microstructure of as extruded bar consists of elongated grains, however, fine equiaxed grains are mainly observed around
surface. The microstructural gradient suggests that different restoration process can proceed during the hot extrusion. For
B1 and B2, different grain growth behaviors are found around the surface during the post heat treatment. Rapid grain
growth behavior around the surface is discussed related with the crystallographic orientation of the grain.
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Table 1 Chemical compeositions of tested alloys

Zn | Mg | Cu | Cr | Zr | Mn | Sc | Al
B1 7.9 2.0 1.9 | 0.03 | 0.11 - 0.1 | Bal.
B2 5.2 2.0 03 | 003|011 | 03 0.1 Bal
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Fig. 1 Microstructures of billet before extrusion
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Fig. 2 Microstructures of hot extruded bar (top
head)
Center « » Surface

Fig. 3 Microstructures of hot extruded bar
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(i) Discontinuous dynamic recrystallization
(E9% AZA)

(ii) Continuous recrystallization (3 & A 2 4)

(iii) Geometric recrystallization (7] 815t & 2| 2A))
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Fig. 5 Macrostructure of extruded bar

Fig. 6 Microstructures of hot extruded bar after heat
treatment (top head)
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001 Inverse Pole figure
Max Min 38.0 0.0

001 Inverse Pole figure
Max Min 8.1 0.0

001 Inverse Pole figure
Max Min 8.7 0.0

(c) solution treated for 60min, IPF of large grains

Fig. 7 Microstructures and inverse pole figure

4. 2 B
o] Ao L Sc & H71E Al-Zn-Mg-Cu §Fo2
AAREE st 2 FEAE A=Y "AzF

Hste BES 29 g3 gL Ae8e UG

(1) deFe vz

SRR
AR DB $24Y BHYLR o) 2ol A
Agom FE4el uvﬂ ARPBL F= 43

A BRFA FFHAG

(2) %ﬂ A R dAd
Ale] 2 ;g]._\,};do] -k ) S
Ef’d-‘?—i’% 554 vlA A2AYE UntHg FH
SiEA oA FAHY] e A&5AE
A Ee 7EEE AFZA A o5 FA4=
Roz @gadrh

(3) Bl o AY E F AAYHAAAM BH
%91 25 @74%} “%01 ﬁr"-‘ﬂi’iotﬂ -"rd

= §— 1%59}
2 479

*—1%%«1 °é§}°ﬂ 71 F

gu1E#

(1) B.Lenczowski, R.Rauh, D.Wieser, G.Tempus,
G..Fisher, J.Becker, K.Folkers, R.Braun and
G.Lutjering, Aluminium, Vol. 76 (2000), p 200-
203

A.FNorman, P.B. Prangnell and R.S.McEwen,
The solidification behavior of dilute aluminium-
scandium alloys, Acta Mater. Vol.46 (1998),
p.5715-5732

V.Ocenas
recrystallization due to Sc and Zr addition to Al-

03

and M.Slamova, Resistence to

3
Mg alloys , Materials Characterization, Vol. 47
(2001), p.157-162

S.Gourdet and F.Montheillet:Mat.Sci.Eng., Vol.
A283 (2000), p. 274

D.W.Suh, S.Torizuka, A.Ohmori, T.Inoue and
K.Nagai:IS1J International, Vol.42 (2002), p432
F.J.Jumphreys and M.Hatherly

@
®)
©

: Recrystallizat

ion and related annealing phenomena
(Pergamon, Oxford 1995)
H.Park and D.N.Lee:J.Mat. Proc. Tech. , Vol.113

(2001), p.551

Q)

- 284 -



