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Effect of Scancium Content on The Hot Extrusion of Al-Zn-Mg-
(Sc) Alloy

Jin ho Kim', Jeoung Han Kim', Jong Taek Yeom', Dong-Geun Lee', Nho Kwang Park’

Abstract
The effects of scandium content and extrusion parameters on Al-Zn-Mg-(Sc) alloys were examined. Three kinds of Al-
Zn-Mg-(Sc) alloys with up to 0.30 wt.% Sc were prepared. The compression test was conducted to investigate the
microstructure evolution during hot deformation. Despite of microstructural differences in the alloys, deformation
behaviors were very similar. After extrusion at 350°C with the ram speed of 15mm/sec, AA7075 showed a moderate
surface quality compared with other Sc containing alloys, which was attributed to low flow stresses. AA7075 showed

coarse-grained bands in surface region. With the ram speed of 1.5mm/sec at 350°C, the surface quality of the alloys was

sound due to low friction stresses and deformation heating. As the Sc content increased, tensile strengths and elongations

at room temperature improved.

Key Words : Al;Sc, Aluminum alloy, Isothermal extrusion, Scandium, Recrystallization

1. M &

AolFEe zAnAs Wy vAzH

BARE 2| A FET2 I yro
1%54\:} 53 % & FEE A4 48
At eely 554 DA0E Gaen nod

€] AISSC %%a FANA BAEES Ul*ﬂ&
A g, 71AA 44 ddedE S5 a9 E
7hA) 3L E} 2]

ER) 7]%C’174 gton, o2 93 AlSc ¢z}e]
NEAES QAR s dao] dFHQY
o} 3].

L g2 A7d, AR/Ed7a/ 2A4 FAE

- 184 -

gde] Qg w@ JAF, ofgsd =42
tdoz W 787 AGAA0 dojd AL
288 4 gui4]l. Sc A o) FEge
g £ g AR JWEAY. A4
AAUEE o4 AN @gch w4

Pargiel Se gl whe &gt oA
éw NQdEE AFHe mHE F FelAA

gn Atk B dFNE  1edEA

iazAdgd dig S g o]

AHE FPstga o] & Y& 0.11wt%, 0.30wt%
= Zn

Sc #7hd Al-Zn-Mg-(SO@ 258 Algatgioh



2. 48 4Y

2 dTE s 3 FHe Al-Zn-Mg-
Sogases 2uHAt  $Ee 9P
Fzy=e 0.11wt%, 0.30wt% Sc 2 43

p3Fozre Laxo] Air-Slip Continuous
Casting ®jo 2 AzEHYoW AAT075 £ u)|FE3
Sc @7 Al g3 88 z4e % 1 3 ot

a2 1 & AAT075 o @743 Held Sc b7}
Al 2 AT 9o gAaz3 S RoaF1 gt

Table 1 Chemical composition of experimental alloys.

Alloy | Zn [ Mg | Cu|Mn| Cr | Ti | Zr | Sc

AAT7075{ 6.3 | 2.4 10.44(0.33{0.001|10.03|0.10] -
0.11 160} 28 {04210.29{<0.01{0.04}0.11|0.11
0.30 | 6.6 | 2.7 |0.46|0.30]0.002[0.03{0.08 | 0.30
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Flg 1 As-recelved mlcrostructure of Al-Zn -Mg-Se
(a) AAT075, (b) 0.11%Sc, (¢) 0.30%Sc.
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Table 2 Grain size distribution of the three alloys.

Center region{im) Top region(ytm)

Alloy Parallel

Parallel | Perpendic Perpendic
ur section
AA7075 106 82 114 93
0.11%Sc 115 92 113 94

0.30%Sc 43 37 42 42
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Fig. 2 Stress-strain curves of the three alloys (a, d)
AAT075, (be) 0.11%S8c, and (c,f) 0.30% obtained
from hot compression tests at 330°C(a,b,c)and
430 C(d,e,f).
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Fig. 3 Microstructures developed in the specimens
hot compressed to 0.6 strain level at 330°C and 10sec’
! followed by subsequent heat treatment: (a) AA7075,
(b) 0.11%Sc, and (c) 0.30%Sc.
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Fig. 4 Surface condition and Microstructure of bar
extruded in a press at 350°C with 15mm/sec ram
speed: (a) AA7075, (b)0.11wt Sc, and (c) 0.30
wt.% Sc.
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»  Fig. 5 Strain distribution
L0 of a bar extruded at
m . 350°C with a ram speed
®m .. of15mm/sec.
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Fig. 6 Surface condition and Microstructure of bar
extruded in a press at 350°C with 1.5mm/sec ram
speed: Macrostructure of (a) AA7075 and (b) 0.30
wt.% Sec, and Microstructure of (c) AA7075 and (d)
0.30 wt.% Sc.
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Table 3 Tensile properties at room temperature,

Alloy UTS Y.S. Elongation
(MPa) {(MPa) (%)
AA7075 402 251 11.6
0.11%Sc 449 301 11.7
0.30%Sc 463 314 12.2
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