5517 55 3 PEEREEFIR 2007 4£ 3 A
Vol.17 No.3 The Chinese Journal of Nonferrous Metals Mar. 2007

XEHmS: 1004-0609(2007)03-0396-06

Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr & & BY4B LR 04 BE

e bt ARAEC MRRC, fme!, 2 B!

(1. KYPBTRE MEREEE TR, Kb 410076,
2. hEIRY MRERRE S TR, KD 410083)

M OE. B S B E N R B X AT AL R e R R AR, BF g
Al1-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr &4 AR TERE. FFUE REW: 7 0.12% Sc 11 7 000 REF S S AHLUA
AN O BRI T6 AL PR, HUHIIRE 0,15 829.4 MPa, HKE § 4 5.7%: A& B &
RRA AH )5, o, A 733.4 MPa, 6 N 5.4%, WSEN 37.6%. S4imbHLE TN Aly(Se, Zo)3IHE 40 Gtk

WG R RISk o

KRR WESRES G4 Sc; AL JifEvERE; BEE

FENES: TG 1663 SCHRFRIRED: A

Microstructure and properties of
Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr alloy
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Abstract: The microstructure and properties of Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr alloy under different treatment
conditions were investigated by using optical microscope(OM), scanning electron microscope (SEM), transmission
electron microscope(TEM), X-ray diffractometry and measurements of tensile properties and electric conductivity. The
results show that the as-cast microstructures of 7 000 series alloys with 0.12%Sc are equiaxed. After strengthening
solution and T6 treatment, the tensile strength and elongation of studied alloy are 829.4 MPa and 5.7%, respectively.
After solution and RRA, the tensile strength, elongation and electric conductivity of studied alloy are 733.4 MPa, 5.4%
and 37.6%, respectively. The strengthening mechanisms are mainly sub-structure strengthening, precipitation
strengthening and solution strengthening of Al;(Sc, Zr).
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Table 1 Tensile properties of Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr alloy in different states

State Extrusion Solution RRA T76 T6 Strengthening solution+T6
o,/MPa 446.0 630.9 733.4 535.9 763.7 829.4
0/% 9.5 13.8 5.4 10.2 5.7 5.7
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Table 2 Relative electric conductivities of Al-9.0Zn-2.5Mg-
1.2Cu-0.12Sc-0.15Zr alloy at different conditions (%)

Extrusion  Solution T6 T76 RRA
32.1 25.7 33.6 41.2 37.6
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Zr Sc
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1 Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr %4 SEM 20 1

Fig.1 SEM images of Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr
alloy: (a) and (b) As-cast of the studied alloy; (¢) Composition

analysis of square particles in (a) and (b)
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Fig.2  Microstructures of Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-
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0.15Zr alloy (OM): (a) T6; (b) RRA
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Bl 3 Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr 4 1 5
Fig.3 Morphologies fracture surface of Al-9.0Zn-2.5Mg-

1.2Cu-0.12Sc- 0.15Zr alloy: (a) Extrusion; (b) T76; (c) T6
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Table 3 EDS results particles in fracture surface (mole fraction, %)

State  Location Zn Mg Cu Sc Zr Fe Al
A 17.15 4.79 2.58 1.68 — 3.22 70.58
Extrusion B 17.02 10.23 2.16 0.20 0.15 — 70.24
C 7.40 — 3.15 5.15 — 8.73 75.56
T76 A 2.88 — 1.89 — — 9.39 85.84
RRA C 4.16 17.92 0.57 7.39 0.70 -9.81 59.44
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Bl 5 Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-0.15Zr 4421 XRD i
Fig.5 XRD patterns of Al-9.0Zn-2.5Mg-1.2Cu-0.12Sc-
0.15Zr alloy
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