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Al-Zn-Mg-Sc Alloy

Nam Yong Kim, Jin Ho Kim, Jeoung Han Kim, Jong Taek Yeom, Dong-Geun Lee, Su Gun Lim,
Nho Kwang Park
(Received October 6, 2005)

Abstract
Effect of processing condition on the hot extrusion of Al-Zn-Mg-Sc alloy was investigated. For this purpose, hot
compression test and FE-simulation were conducted via Thermecmaster-Z and DEFORM-3D, respectively. The
microstructure evolution during hot extrusion and post heat-treatment was investigated and deformation mechanisms were
analyzed by constructing processing map. FE-simulation results show that the temperature difference between container
and billet has considerable influence on the final shape of extruded T-shape bar. The relation between applied load and
processing time was predicted by the FE-analysis as well as punch speed vs. stroke chart.
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Table 1 Chemical composition of Al-Zn-Mg-Sc alloy
used in this work

Element | Zn Mg Cu Sc Zr Cr Mn Ti

Wi (%) | 599 | 277 | 042 j 0.11 [ 0.11 | <0.01 [ 029 | 0.04
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Fig. 2 Thermecmaster Z

Table 2 Thermal properties of Al-Zn-Mg-Sc specimen

. Heat
T:.g )p ) Digfl:iton Spe:ll/t;lgeat Conductivity
(cm2/sec) (W/em/K)

28 0.4731 0.821 1.0512
250 0.6097 1.042 1.7194
300 0.5858 0.873 1.3842
350 0.5619 0.880 1.3380
400 0.5879 0.925 1.4714
450 0.5193 1.006 1.4140
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Fig. 5§ Microstructures of Al-Zn-Mg-Sc specimen
deformed to a strain of 0.6 at 330°C and 102
/sec. The compression axis is horizontal
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Fig. 6 Microstructures of Al-Zn-Mg-Sc specimen
deformed to a strain of 0.6 at 380°C and 102
/sec. The compression axis is horizontal

Fig. 3 True stress-true strain curves obtained
from compression tests at various test
condition

w
3

Fig. 7 Microstructures of Al-Zn-Mg-Sc specimen
deformed to a strain of 0.6 at 430°C and 102
/sec. The compression axis is horizontal

(L) Aouayp

neWy dFe] ZAY= W g Wy
NG,

l s AlEe wAzAE #EIUY. 4

Zhol AJHE 0.6 9 HIFS FHs T 4H5H

S AASIGE T 2 T 1 & ool AAIVAR F

Fig. 4 Power dissipation efficiency map obtained for AE i) 237 #F 2dL vpEE A E7d

Al-Zn-Mg-Sc alloy at a strain of 0.6. Contour Z 3t AlHe] HF Y (center), | H 2] Lo e

numbers represent percent efficiency of power o2 173 A (middle) 22|22 A|HY o =4S

dissipation. (end) ol ThFig. 8). W& Fo hEAA F2 0]

Fig. 5~7 ol A A|E gl Autd oz AAYEol

AUAZE 42 A2EHIT ULE vt ¢ GEukeko| A E8A e FEHE Bole

£% 0.1 o3t E 03504 FEo FAFE] A} FEEHFHAAAN Yeite #5A3 7As

et JA dAHer Eidage FHuA < AU FHIHF o Aoz RHojeH

S BAFEE ooy PP Helx @Ex Urh o= 7|E dAFdAM[8] Bz¥E A HASTL

kAo 7 AlH Cd 22 2 HSTAPAIAE 380°C/107/sec, 430CT/10%/sec, 430C/0.1sec £} 2] &

HAE AAY A FRAAEAY HEL 05~0.55 oA E Aok vjszgt =4 WaE B o

o L& RBAMAEES Holv TAZHAA ¢ Fig. 4 &% X (Processing map)ollA W a&o] &
otk WY B Ee AeE O o)y WA S T AFg dA &Y.

do §88 JHRE 27A HAS A A AlE AT 13 AP g2 E9) v A

upebA], & Aol ol&¥ ® Al-Zn-Mg-Sc ¥F A HoG B2 24& #Fsd 4Fo s

o = HYr|TE THIFLE FddT} FHor Fd W37t A} oy AW &F 7



Fig. 8 Specimen observation region

Table 3 Process parameters and conditions

Process parameter Value
Inner diameter of container S0mm
Extrusion ratio 11
Initial temp. of billet 400, 370°C
Initial temp. of die & land 430, 400°C
Temp. of environment 22°C
Ram speed 0.17mm/sec
Friction factor (m) 0.5
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Fig. 9 FE-simulation results for Al-Zn-Mg-Sc
extrusion with specimen temperature of
400C and die temperature of (a, b) 430C

and (c) 400 C, respectively
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Load Prediction
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Fig.10 Applied load vs. processing time and punch
speed vs. stroke chart
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