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Effect of processing condition on the hot extrusion of
Al-Zn-Mg-Sc alloy

Jeoung Han Kim', Jong Taek Yeom', Nam Yong Kim', Su-Keun Lim?, Nho Kwang Park’

~ 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 Thermecmasteer-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.

Key Words : Hot extrusion, Al-Zn-Mg-Sc, Finite element method, Dynamic materials model, Scandium

1. M E
gEade AT o Jled oEfd=
E7stn @y A AALRHzwE,
A 4]

£ )l e F2F AFAFJE v

AAFE FHoe=2 FEF A3}
o]Fojxu A} [1]. B3 Al-Sc FE2
AP AEe] wWE wRxe F7b 2 &34
T4 59 EAoz As) AFs, AAA FA,

dulEFd 5 Al o]F & 3ol 7€ 2000

2 7000 Al AAE gAY F UE FHoe=
718 noqm gt [2].

ZUol A= 7000 Al Sc TE& Ae= FgF7)
55 #E71go] L=  ston rE9]
3714 2000 2 7000 A &F R} $£F
EA4S Holy regRdoznr 43 IS ¢E
FE9 AxrtsAdol gAHARAT. T3 7000 Al

1. #Z71A47Y, A27$AFTA/2A4849
2. g, A5
$RANA A @A AT Y, E-mail:kjhl1754@kmail kinm.re. kr

Sc FEFe AzuE R B SHAAM HE
Fed BESHRE AdHoH  E3
AFgol 27HE FHA AHEHoor 517
B2 d83E AME B o
At

adA JIAFEE Sc FH 2PE LFY
aAe dEAL SxAZE WRELH, 2
dELA L Fobe 4BE 7led Rt A
W gEFel digd AEAY #R= FE9
o]FolA A 3 Put. B A7 £HL Al-In-

fo
-
i

Mg-Se  LAE  eFHE  FEFY EAe
Brhstn olo] WAL FAWS A%
Hrete Aol EAY FadAd WA 2

thol9 %7] 7t %9} ol wE wigzA <
W3 E golw gkt EZF, Al-Zn-Mg-Sc ¥F9
7124 WY T+E EME7] A8l Dynamic
materials model(DMM) [3]1& =35 c}.

- 202 -



2. A8 Yy

2 dFe Agg AAE AlZn-MgCu &
oz 3 FFo Sc 2 0.1wt% AT T3
Zn 2 Cu 9 L WA vF9 AAFAL
NEo wEz Utk ¢ES AR FRUALS
Sc & 2wt% TR ZFFE |
Continuous Costing Ho2 AZHOw 35
zHe ¥ 1 3 2o @9,a¥
Agd  Al-Zn-Mg-Sc  © ZAAN 02 A
AR QA7) ~110um oI A ch.

Table 1 Chemical composition of Al-Zn-Mg-Sc alloy
used in this work

Element | Zn Mg Cu Sc Zr Cr

Wt (%) 1599277 [042]0.110.111<0.01

Fig. 1 As-received microstructure of Al-Zn-Mg-Sc¢
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Table 2 Thermal properties of Al-Zn-Mg-Sc specimen

(e | (emfsec) | (gl f/en/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.2 True stress-true
strain curves obtained
from compression tests
at various test
condition.
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Fig.3 Power dissipation efficiency map obtained for
Al-Zn-Mg-Sc alloy at a strain of 0.6. Contour
numbers represent percent efficiency of power
dissipation.
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Fig. 4 Mlcrostructures of Al Zn-Mg -Sc specimen
deformed to a strain of 0.6 at 330 C and 10%/sec. The
compression axis is horizontal.

Fig. 5 Mlcrostructures of Al- Zn Mg-Sc speclmen
deformed to a strain of 0.6 at 380 C and 10%/sec. The
compression axis is horizontal.

Fig. 6 Mlcrostructures of Al—Zn-Mg-Sc §peclmen
deformed to a strain of 0.6 at 430°C and 10"%/sec. The
compression axis is horizontal.
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Table 3 Process parameters and conditions

Inner dlameter of contamer 50mm
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
Fig2 & % 2 o A& v¥o2 ¢4&3HY
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Fig. 7 FE-simulation results for Al-Zn-Mg-Sc
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