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ABSTRACT

The purpose of this study was to examine the effects of low melting point phase(LMPP) on
mechanical properties in the Al-Cu-Li-X(In, Be) alloys. This study was performed by the differential
scanning calorimetry(DSC), the transmission electron microscope(TEM), hardness test, tensile test
and notch tensile test.

The shape of LMPP in the specimens homogenized at 570C was film type due to remelting at
grain boundary during homogenization. Low melting point phases had no effects on mechanical
properties in the aging treated materials, because the density of LMPPs was low. Mechanical
properties of the aging treated materials were affected by the density of matrix precipitation phases
and grain sizes. For the In or In, Be added Al-Cu-Li alloys, the optimum solution treatment

temperature was 550C. The strength of Al-Cu-Li-In-Be Ts treated alloy was higher than that of
2090-T; alloy.
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Table 1. Alloy design and chemical composition of Al-Cu-Li~X(In, Be) alloys.

Alloy Alloy desing Chemical composition (wt.%)

No. Cu | Li | 2r | Fe [ 8i | In | Be | Al
1 Al-2.5Cu-2.4Li-0.12Zr (2090) 250 | 202 | 0.14 | 0.011 | 0.005 bal.
2 Al-2.5Cu-2.4Li-0.12Zr-0.18In 253 1201 | 0.14 |0.012 | 0.027 | 0.182 bal.
3 | Al-2.5Cu-2.41i-0.12Zr-0.18In-0.003Be | 2.52 | 2.00 | 0.14 |0.012 | 0.031 | 0.188 | 0.0025| bal.
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Photo 1. Optical micrographs of Al-Cu-Li-X(In,
Be) as cast alloys.
(a) 2090 (b)2090-In (c) 2090-(In, Be)
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Fig. 1 DSC curves of Al-Cu-Li-X(In, Be) as cast
alloys

Fig. 12 ojg} 2& A&d 4o 44 2 Ang &
=8 A A8 424 Fdoldt. 38F =¥ 3
el A 270e] FEol Yolutm Ut
4 a, b, dE #427 &, Ti(+6), A &84 4
Mo, FES ¢, ev 4G TI(+6), A &4 3
A3l 7108 Felet AlrET;. 209083 A
Fol¥ FE HE F Ango] dolum e vhd
In @537} $52 SES avt A vehiA] &
< W FINEE cob AW deo] Yol 20908
o 3} FA3) FIHEHUSTE € F Utk ole Inol
T:(40)9] A2 8L FHAF)= Ao AlrEH In,
Be E8371 Ig9 At In J7F 439 4418
g vehlz glov In @5 37l §3el vls)
FLHE ¢ Fol that Fadhs AL Beol Ingl o
&2 A7 dEoz AlREr EF 884
29 A gl BAE Wgoz AREHE et
2090%g¢l Ind Arirean AeZoz o s}
e In, Bed H8H7IE Ino) dgo] A=
At

Photo 2.Dark field images of transmission
electron micrographson of the LMPPs in
Al-Cu-Li-X(In, Be) as cast alloys
(a) 2090 (b) 2090-In (c) 2090-(In, Be)
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Photo 8. Transmission electron micrographs of Al-Cu-Li-X(In, Be) as cast alloys

a) DFI of T, phase at (112)zone axis of the 2090 alloy d) DFI of & at [110)zone axis of the 2090 alloy
b) DFI of Ty phase at {112)zone axis of the 2090-In alloy e) DF1 of & at (110)zone axis of the 2090-In alloy
¢) DFI of T\ phase at (112)zone axis of the 2090-In, Be alloy ~£) DFI of & at (110)zone axis of the 2090-In, Be alloy

2090

In,Be '

Photo 4. Micrograps of AI-Cu-Li-X(In, Be) alloys homogenized at different temperatures
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Table 2. Data analyzed by EDAX of LMPP in Al-Cu-Li-X(In, Be) cast and homogenized alloys at 550C for 24hr.

Alloy Al Cu In Zr

2090 40.59 59.36 0.00 0.00

Cast at% 2090-In 72.02 26.44 2.99 0.00
2090-(n, Be) | 97.13 2.84 190 0.01

I 2090 90.01 9.02 0.00 0.07
at% | 2090-In 86.06 10.96 4.99 0.06
alloys 2090-(In, Be) | 93.43 156 291 0.031
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Temperatﬁf:ys 2090 |2090-In | 2090-In, Be
AsCast | 603 | 616 485
520T 793 | 628 556
550T 730 | 605 436
570 537 | 433 26.7

Table 8. Variation of hardness with Al-Cu-Li-
X(In, Be) cast and homogenized alloys.
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Table 4. Tensile properties of Al-Cu-Li-X(In, Be) alloys aged at 160°C for 96hr.

UTS N.T.S YS E
Alloy (kg /) (kg /) (kg/me) %) NYR
500T 4864 57.66 47.00 13.5 1.22
520T 49.14 59.43 48.96 6.0 1.21
2090 550C 4834 58.50 4750 65 1.23
570 47.84 57.80 46.00 6.0 1.26
500 50.25 58.73 49.00 85 119
520 50.38 59.43 4921 8.0 1.20
2090-In 550 5351 60.75 51.58 75 1.18
570C 50.00 58.37 48775 45 1.20
500C 57.86 65.44 55.03 50 119
520C 59.25 73.22 56.60 55 1.29
2090-In, Be 550C 57.86 74.28 55.35 56 1.34
570C 55.03 70.58 52.83 45 1.33
2090-0.004 Be-Ts* - 52.23 56.74 46.00 - 1.24
7075-Ts" — 65.27 81.17 61.49 - 1.32
2090-T¢" - 53.80 - 49.90 - -
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Photo 7. Scanning electron microstructure of tensile fracture surfaces of 2090-X(In, Be) alloys aged at
160%¢ for 96hr

Photo 8. Dark fiele inages of transmission electron
micrographson of the LMPPs in Al-Cu-Li-
X(In, Be) alloys aged at 160C for 96hr after
solution treatment at 550C
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