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Tensile properties and microstructure of Weldalite™'210 alloy
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Abstract: The effects of different aging treatments (T6 and T8) and small additions of Zn on the microstructures and the
tensile properties of the Weldalite™210 alloy were studied by microhardness test, tensile test and TEM. The results
indicate that the Weldalite™210 alloy has high strength. Under T6 condition, the major strengthening phases of the
Weldalite™210 alloy are @, ¢ and T phases. Under T8 condition, the major strengthening phases are &' and T, phases.
Predeformation promotes the precipitation of 7' phase. The higher strength in T8 temper is attributed to high volume
fraction of 7 phase. The small addition of Zn promotes 7 precipitation and their dispersive distribution, thus increases

the strength of the Weldalite™210 alloy. But the small addition of Zn has unfavourable effect on the ductility of the

Weldalite™210 alloy.
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Table 1 Measured chemical compositions of experimental

alloy

Mass fraction/%

Alloy No.

Cu Li Ag Mg Zr Zn Ti Al

1 449 123 037 033 02 056 0.02 Bal

2 445 121 038 034 02 - 0.02 Bal
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Fig.l Relationships between hardness and aging time of
different alloys under T6 and T8 conditions: (a) Aging at
180 °C; (b) 6% predeformation+aging at 160 ‘C
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Table 2 Tensile properties of alloys 1 and 2 aged for different

aging times under T6 condition

Alloy No.  Time/h o/MPa 09»/MPa 0/%
0 432.8 256.9 18.1
8 5293 406.1 16.6
1 16 561.2 504.7 7.5
24 601.2 574.8 4.5
120 585.9 554.1 3.2
0 423.6 229.6 19.0
8 512.3 368.0 16.85
2 16 543.9 486.4 8.5
20 585.8 549.3 5.0
120 574.5 534.0 4.8
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Table 3 Mechanical properties of alloys 1 and 2 aged for

different times under T8 condition

Alloy No.  Time/h o/MPa 09,/MPa /%
4 568.5 521.6 9.1

12 652.3 629.7 5
1 20 670.7 652.2 4.8
48 653.1 631.6 35

120 643.4 615.0 3
4 536.4 457.2 11.5
12 647.4 598.9 8.75
2 24 663.5 628.6 6.5
48 657.6 622.7 6.1

120 638.8 593.2 6.1
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Table 4 Tensile strengths of alloys 1 and 2 treated under T6

and T8 conditions

ob/MPa !
Tensile strength Ac/MPa"
Alloy 1 Alloy 2
T6 601.2 585.8 15.4
T8 670.7 663.5 7.2

1) Ao=0y1—02; 0 1s tensile strength of alloy 1, oy, is tensile

strength of alloy 2.
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Fig.2 TEM dark field images of alloy 1 treated under T6 condition: (a), (b) T6, 4 h; (¢), (d) T6, 24 h; (e), (f) T6, 120 h ((a), (c), (¢)

b=(001)g; (b), (d), () b=(112),)
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Fig.3 TEM dark field images of alloys 2

peak aged under T6 condition and
corresponding SAD pattern: (a) b=(001),;
(b) b=(112),; (c) SAD pattern, b=(001),
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Fig.4 TEM dark field images of alloys 1 and 2 peak aged under T8 condition: (a) Alloy 1, 5=(001),; (b) Alloy 2, b= (001),;

(c) Alloy 1, b=(112),; (d) Alloy 2, b=(112),
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1) Weldalite™210AI-Li &4 B A7 LAl Al-Li &
GV SR, RV « 4E T6 &, 0,=601.2 MPa,
00,=574.8 MPa, 0=4.5%; T8 2, 0,=670.7 MPa,
002=652.2 MPa, 0=4.3%.
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