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ABSTRACT

Roles of fundamental and additional hardening precipitates on the changes of mechanical properties
and electrical resistivity during precipitation decomposition in binary Al-Li, ternaty Al-Li-Cu and multi-Li
—Cu-Mg-Zr alloys have been investigated by the detailed measurement of electrical resistivity, hardness
and tensile strength and the observation of transmission electron micrographs.

Peek hardness and tensile strength in multi-component Al-Li-Cu-Mg—Zr Alloy had higher than that
of the other alloys and the results of measurement of hardness, strength and electrical resistivity in each
alloys aged at 90 and 190°C, precipitation behaviors and mechanical properties in binary, ternary and multi
—component Al-Li alloys were contributed to the §; precursory phase of 8, T;, G.P.B. zone and S'phases,
repectively.
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Table. 1 Chemical analysis of the binary Al-Li,
ternary Al-Li-Cu and multi-component
Al-Li-Cu-Mg—Zr Alloys.

Element | ]
Li | Cu {Mg| Zr | Fe | Si | Al
Alloys
Al-Li 206 - - 10.027]0.097|0.015| bal.
Al-Li-Cu | 238|071 | - [0.015/0.091]0.028| bal.

AlFLi-Cu-Mg-Zr| 2.09 | 0.93 | 0.5 {0.08 [0.063{0.022| bla.
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Fig. 1 Cruves of ageing hardness with ageing time
in the binary Al-Li, ternary Al-Li-Cu and
multi-component Al-Li-Cu-Mg-Zr alloys
aged at 90 (a) and 190°C (b).
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Fig. 2 Mechanical properties with ageing time in
the binary Al-Li alloy aged at 90 and 190
.



80 /Cu, Mg & &%

Fig. 3& 190CoM NaS 7 e A3~ “\29#
A2 g Heulas Aotk 29 ¥ 3ggEL
ol M AREsl AxHoz Fksh, AAg
298] A9 ARZ/A FA BASRIE ol
F Ao Wb 9y, 39E A9 Amdt
g HA8) P2 GagEe) A ds
8A1ZHl A LElRton], dalge 3A7HA Ha
G % &G Bel As oekn stk

Table 2= 7+ §e) AxAeld Be 2% 714
44 Wimate] UErd lolth. 32 9 Aggre] &
WS ChEREOlA Uehen, 190CAA A&
73% A% AmgeolAe] ANge 3UHFo] P

37 et S DQfrReldE 190Te 8
Amow Qg R AFFE AP $5aA e
o},

2
rlo ]

Table. 2 Mechanical properties in the binary Al-Li,
ternary Al-Li-Cu and multi-component
Al-Li-Cu-Mg-Zr alloys.

& Al-Lighae] 714 A3 27148 Wil v )i o

Stress ( Kg/mm?)

Temp. [T ime| g, O7s &
Alloys -

(C) | (hr) | keg/mn® | kg/om® | (%)
05 | 575 | 17.29 | 20.56
8 | 595 | 17.85 | 16.30
90 48 | 7.02 11976 | 16.31
72 | 7.32 | 2068 | 19.31
Binary 120 | 816 | 2153 | 19.40
Al-Li Alloy 05 | 14.67 | 2604 | 16.03
15 | 1620 | 27.03 | 1246
190 311677 | 2721 7.64
12 | 1985 | 3094 | 784
72 | 2245 | 3287 | 536
0.5 | 17.10 | 33.31 | 14.29
Ternary 190 3 12003 | 3528 | 1143
Al-La-Cu Alloy 16 | 23.19 {3946 | 7.27
72 | 2773 | 4249 | 5.67
0.5 | 27.89 | 39.36 | 5.09
Multi-Compo. 190 3 | 3199 | 4165 | 3.80
AlFLi-Cu-Mg-Zr 8 | 3263 | 4390 | 4.18
72 | 3006 | 4263 | 5.20

AR SRS N

45 —UTSs
-~ Elongation e .
@
a5 .// /D
35} /C,
. )
30} O /O/
25 o—0T°
20F OAHLI 120
15k S oau-ti-cu {15 §
- \'\“-"D oA|-Li-Cu- s
10} \.\ RN Mg-Zr «108
L &
St .“—__’____.———-—" 45
Ol— 1 L 0
10 10? 10° 10"

Aging Time (min)

Fig. 3 Mechanical properties with ageing time in
the binary Al-Li, ternary Al-Li-Cu and
multi-component Al-Li-Cu-Mg-Zr alloys
aged at 190°C (b).
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Photo. 2 Transmission electron micrographs of the
multi-component Al-Li-Cu-Mg—Zr alloy
aged at 190°C for 24hr.

(a) Dark field image.of S and T, phas-
es

(b) Electron diffraction pattern of (a)
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Photo. 1 Transmission electron micrographs of the
binary Al-Li, ternary AlLi-Cu and

multicomponent Al-Li-Cu-Mg-Zr alloys 3. 3. Al&0l 2 HI|X s

aged at 190C for 24hr. .
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es in ternary Al-Li-Cu alloy
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Photo. 3. Transmission electron micrographs of
the ternary Al-Li~Cu alloy aged at 190
C for 48hr.
(a) Dark field image of T, phases
(b) Electron diffraction pattern of (a)
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Fig. 4 Changes of electrical resistivity with ageing
time in the binary Al-LI (a), ternary Al-Li
—Cu (b) and multi~component Al-Li-Cu-
Mg-Zr(c) alloys aged at 90 and 190°C.
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Fig. 5 Comparision of mechanical properties with
electrical resistivity in the tenary Al-Li-Cu
alloy aged at 190°C.
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Fig. 6 Comparision of mechanical properties with
electrical resistivity in the multicomponent
AlHLi~Cu-Mg—Zr alloy aged at 190°C.
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