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Precipitation Behavior of Al-Zn-Mg-Cu-~(Sc) Alloy
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Abstract Scandium(Sc) in Al-Zn-Mg-Cu based Al alloy on precipitation phenomenon was compared to a
7001(Al-7.2%Zn-3.2%Mg-1.8%Cu) Al alloy. GP zone and n' phases were the main strengthening phases at
low aging temperature under 100°C, but 1 and Al,Sc phases were the main strengthening phases at high
aging temperature above 160°C in Sc added 7000(Al-7.7%Zn-2.0%Mg-1.9%Cu-0.1%2Zr) Al alloy. With the
addition of 0.1%Sc in 7000 Al alloy, the activation energy for the GP zone, n' and n phase decreased com-
pared to the 7001 Al alloy. This result indicates that the Sc accelerated the precipitation for the GP zone, n'
and 1 phases in 7000 Al alloy. Al-7.7%Zn-2.0%Mg-1.9%Cu-0.1%Zr-0.1Sc alloy has higher strength than 7001

Al alloy, which has high strength.
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Table 1. Aging treatment methods.

Heat treatment methods
RT/1-144 hrs
I RT/72 hrs — 120°C
I |RT/72 hrs — 160°C

Symbol
T-A

T-A A,
11T RT/72 hrs — 180°C
IV IRT/72 hrs — 80°C, 100°C, 120°C/20 hrs
120 | RT (T-A)
S 120°C (1)
O 160 °C (1)
wr- e 186 °C (1)
90 [
& 80
T 70
¢ s0l
=
T 50
Z so0F L .
30
20 [ O Alloy A (7001)
10 |- —m— Alloy B (Sc+7000)
0 3 i L 1

1 10 100
Aging time (hr)

Fig. 1. Hardness curves versus aging time for alloy A
and B.
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Table 2. Tensile properties of alloys A and B heat
treated with T-A,A,(I) treatment

UTS(kgf/mm?) Elongation(%)
1h|36h | 72h | 1h | 36h 72h
Alloy A | 56 | 64 | 63 13 9 12,5
AlloyB | 61| 73 71 20 17 17.5
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Fig. 2. DSC thermograms of as-quenched A (a) and B
(b) alloys.
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Fig. 3. DSC thermograms of low temperature aged alloy
A (a) and B (b).

1; AQ, 2; RT/20 h, 3; RT/72 h — 80°C/20 h, 4; RT/72 h —
100°C/20 h, 5; RT/72 h — 120°C/20 h.
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Fig. 4. DSC thermogram (a) and hardness (b) of high
temperature aged alloy B.
1; RT/72 h — 180°C/10 min, 2; RT/72 h— 180°C/20
min, 3: RT/72 h — 180°C/30min, 4; RT/72 h — 180°C/40
min, 5; RT/72 h — 180°C/50min.
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Table 3. Activation energy for GP zone, n' and 1 phase
formation in alloy A and B.

(Unit : KJ/mol)

GP zone ' n
Aalloy | Balloy | Aalloy | Balloy | Aalloy | Balloy
74.13 | 67.30 | 82.42 | 74.77 | 140.69 | 129.46

Fig. 5. The TEM micrographs of ALSc, n' and n
precipitates aged at 160°C for 2 hrs after aged at RT for
72 hrs in alloy B [T-A1A2(1T)].

(@) n' and n precipitates (b) Al;Sc precipitate.
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