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Microstructure and Mechanical Properties in Al-Li-(Be) Alloys.

II-Sang Eun® Hyun-Kee Cho**

Abstract

The purpose of this study is to investigate the effect of Be addition on the microstructure
and mechanical properties of as-cast and homogenization treated Al-Li-(Be)alloys. The ductility
of as-cast Al-Li alloy was increased by the addition of Be and the fracture morphology was
changed from brittle to ductile mode. Also, hardness and strength have been decreased by
homogenization treatment. The morphology of eutectic structure which consists of a(Al) and
a(Be) was changed from lammellae to spherical type by homogenization treatment. The shape
of a(Be) phase has been revealed as hollow type by TEM observation. It consists of outer
surfaces with well defined crystal facets and the core filled with a(Al). The microstructure of
as-cast Al-Li-Be alloys showed coarse ¢, fine ¢, and coarse & phases, The coarse and fine ¢’
phases were formed at Berich phase /matrix interfaces and in matrix, respectively. By
homogenization treatment , the & phase in Al-Li and Al-Li-Be alloys dissolved and the size of §
phase in Al-Li-Be alloys was finer than that of Al-Li alloy.
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Table 1. Alloy design and chemical composition of Al-Li-(Be)
| . Chemical Composition (Wt.%5)
Ally No. | Alloy design Li Be Zr Fe Si Na Al
1—-1 Al—236 Li 2.37 - — 0.006 0.010 =0.005 bal.
1—-2 Al—2.36Li—0.05Be 2.31 0.04 — 0.041 0.007 =0.005 bal.
1-3 Al—2.36Li—0.30Be 2.31 0.28 — 0.027 0.008 =0.005 bal.
1—4 Al—2.36L1—0.60Be 2.48 0.63 - 0.045 0.007 =0.005 bal.
1-5 Al—0.63Be”
*Reference alloy
Table 2. Hardness changes with homogenization treatment of Al-Li-(Be) alloys.
Hardness HRrF Hg (500Kg) Rate of hardllefs
change(%)
Alloys Ascast | Homo.* | Ascast | Homo.* HeF He
Al—-237Li 71 80 - 57 5% 12.6 -5
Al—231Li—0.04Be 47 38 43 34 —19 —21
Al—231Li—0.28Be 63 57 52 44 —16 —15
Al—2481i—0.63Be 78 59 67 51 —24 —24

* Homogenized at 550°C for 16hrs.
**[(Homo.-As Cast /As Cast)]1x100
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Table 3. The effect of homogenization treatment on the tinsile properties of Al-Li-(Be) alloys.
Division As cast Homogenized at 550°C |
Tensile prop. y.s* T.S EL R.A y.s* T.S "EL R.A
Alloys (MPa) | (MPa) (%) (%) (MPa) | (MPa) (%) (%)
Al—2.37L1 173 178 5.3 1.5 161 185 2.2 0.5
Al—2311L1—0.04Be 93 171 19.3 28.3 78 156 28.7 31.9
Al—2.481.i1—0.63Be 191 245 9.3 8.3 112 180 22.3 31.9
*Y.S:0.2% offset strength
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Fig. 4. Dark field images of transmissionb electron micrographs of Al-Li-(Be) alloys.
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Fig. 5. Transmission electron micrographs of Al-2.48L1-0.63Be alloy as cast.
(A) BF image showing the binary eutectic phase, «(Al)+a(Be).
(B) DF image showing the heterogeneous nucleation and

growth of éphase.

e 5go] EATT ZUT 4L AT W
o2 WY A% BRAsA) LEa e A
E EE 5 Utk B Ao 2
A FAY B9 opfAu
HlEHE U] wjgE oL

3

AAEY, BHA3n s
Adte HAIS AR mAF]
AL A egtziez Az}

Fig.62 Lio] H7IH A &2 Al-0.63%Be 3=
FZ2A 9, vAZRA I PGz (a)dlA 4
HAre] YA FANHE oty AR «(Al)
+a(Be)o2 FAHED. (b)= (a)9 FrR o
B4 2l Zto) 2R Y] FAUt ¢ shell B o]
™ (c)e] AA|oF HAS T RE shelle] Wi
T2 F.CC #Z24L & 4 Ao} wabd] e

(5

(64)

Fig. 6. Transmission electron micrographs and the
corresponding selected area diffraction pat-
tern of(b) showing the a—Be particles in
Al-Q.63Be alloy,
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Fig. 7. Auger analysis of the fractured surface of Al-2.
48Li-0.63Be alloy in homogenized condition.
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