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ABSTRACT

A study of the precipitation process of Al—Li binary alloy at low ageing temperature has been carried by
electrical resistivity measurement.

Two types of G.P.zones were formed during ageing at low temperature. G.P.(1) zone and G.P.(2) zone
have been formed primarily at ageing temperature below 60°C and at ageing temperature range of 80°C to
100°C, respectively. Therefore the precipitation process of Al—Li binary alloy was as follows ;

G.P.(1) zone—>G.P.(2) zone—» & - &

G.P.(1) zone might be affected by excess vacancies, but G.P.(2) zone might be affected by secondary
defects, clusters and Li—vacancy pairs.

The activation energy for formation of G.P.(2) zone is 0.87¢V. It is lower than that of Al—Cu alloy.
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Table 1. Chemical Composition of Specimen. (wt%)

specimen| Li | Zr | Na| K Si | Fe | Al

JZ.OG 0.12}0.05| 0.1 [0.02 [ 0.07 ] bal.
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Fig.1. Changes in mechanical properties and electri-
cal resistivity with aging time in Al—2.06%
Li alloy aged at 90C.
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Fig.2. The effect of quenching temperature on
registivity in Al—2.06%Li alloy.(aged at

50C).
= 0.5F
=
~
~
<« 0.4r
=
he
2 0.3Fr d
gy
a
& o2}
£
g 0.1}
0 \ i
1 10 102

Aging Time(min)

Fig.3. Resistivity change with aging time in Al—2.
06%Li alloy aged at 60°C.

Yae 2rle JAAL, 4+ 9 dL8F o2 vy
st B¥ 2% d3o] S AEAZE FAz
3 #AAe] 2T 2474 YEltor sz 27
AL, AT E 9 429 Toz ey
Fig.3 2 Addse] Y& ob& 60ColH A&AI7

A42ZA, AR/Ree A Eol et FrpsAnt Eqt
A Yo TAog "ok 60CE 60C 2o} e 2

o
2]

o 80C
e 90C
8 a 100C

o 8 2 8B

N

o o
F -9

Change in Resistivi ty{ AR/Ro, %)

1 1

1 10 102
Aging Time(min)

Fig.4. The effect of aging temperature on resis-
tivity in Al—2.06%Li alloy.
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Fig.5. Unstable resistivity change in Al—2.06%Li
alloy aged at 110C.
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Fig.6. Variation of resistivity peaks with aging
temperature change in Al—2.06%Li alloy.



238/A1-Li 29 &3 A2 AJEHE E4

100CAHAE w2, vud HAF FAagpe dediz
ek, 2#=E 60C mutol A AR/Re® | 3gte] ¥l
A QA L= F7H(1)F 60~70CAlH AR/ReS ¥ 2
ko] BaAY wele=7H(I), =z 80T, 90T
9 100CoAA AR/Re®] #l2gte] AT 2=¥7HID
o2 el Z 50C o]stell4lE G.P.(1) zoneol,
80~100CIHE G.P.(2) zoneel F2 F4dd. 2y
2 60~70ColA A7 AGe] Azst FAAT A2 G
P.Q)% G.P.(2) zoned Eatd wgiztgel 7]
t},

wpeta X olFo) Asz Y Al-Li 293849 4
234L G.P.(1) zone— G.P.(2) zone— &' —é%
e,

& precursor phase 8 A FImEA of
£ 43 G.P.zone %8 43 WAE 248 & Ut A
4oz e B iAE Fiv P¥oze
Cross-Cut ¥}, Slope Change™ o 5-2ALFAA
T3k wheo] gloh.

Fig.414 & precursor phase ? F4o| i A7
Ago] mao] =ty A AELExole BAE
H6 Cross-Cut 3 72 woz F4gix & 7
¥ 4 9%len) 2 AAE Fig.73% 2k

A7|AFA AN H Ao it A7 FE FEFH<
ou) g Yehioz ol (4)4o] sl AR F
Tatdon, old T8 BAFNUA Q& 0.87eV Hicth.

Q=0.87ev /

Aging Time(min)
.

2.6 2.7 2.8 2.9
1000/ T(K™")

Fig.7. The activation energy for precursor phase
formation obtained from aging time for the
resistivity peaks of Fig.4 in Al—2.06%Li
alloy.

tm = to exp[_Q/kT] .................................... (4)

A7 tm, Q, to. T, k& HZAZE, EABteYA],
A5 Agex, Exut 4SS 474 depd. o 7)o
A F& FAHeA g 0.87eV = Al-Li—Zr 9
precursor At Aoz gk Al-Cu 24 #aol
A G.P.zone 8 @A 3toliAgk 0.91eV®® Rt A
ebgAe 1 277 ol g vlsd Ae2 2ol Al-Li
29329 §& precursor phase ¥ G.P.zoneel 7|3l
Aoz AaHch o G.P.zone & Al-Cu#g9 G.P.
zone 8| H Aol Wit 477} i HE Aoz @
thel o},

5.4 B

ANAE, A5 9 AR5 JsA Al-2.06wtk
Li 29820 38 ANE 43548 24 $48
A e 3t

1) ALola] AxAelg s 27] 932 J=#2 G
P.zone ¢ Aol 711"},

2) Al-2.06%Li 293¢5 4%34L ofefst 3t

G.P.(1) zone—G.P.(2) zone —» & — 9

3) G.P.(1) zone& FHE8ZFol FgE dron
G.P.(2) zone & WA H4H T3 loop == Li
3 229 Moo=y clusterol JHFoz G e
Aoz seisln G.P.(2) zoned AL & 45
AL 0.87eV 24 Al-Cudl G.P. zoned A&
A& AsteyA] 0.91eV 2rte o

4) 50C o]3foll 4= G.P.(1) zoneo] $4 AEHE
F7relwd, 60°Co 70C 2xFZelAE G.P.(1)
zone 3 G.P.(2) zoneo| FHslol FAsle 2x77
ow} 80°C °]4 100C mlutel A& G.P.(2) zoneol +
A AEsle L5 7kl

5) 110C A&olAE G.P.(2) zone} & 49 A%
o 93 A7l F7h7h Yo 1 ¢ W A,

AnEH

1. J.M. Silcock :J. Inst. Met., 88 (1959—60)
114.

2. C.Sigli and J.M.Sanchez: Acta Metall., 34
(1986) 102.



10.

. H.K.Cho,

R.Nozato and G.R.Nakai: Trans.
(1977) 678.

JIM, 18

iR R, B OEEEEEM, 36 (1986) 207,

J.M.Papazian, C.Sigli and J.M.Sanchez : Scr.
Metall ., 20 (1986) 201.

K.D.Woo and I.S.Eun: Aiuminum
Proceding of Second International
Conference on Aluminium Alloys, Edit. C.Q.
Chen and E.A.Starke,Jr. International Aca-
demic Pub., Beijing, China (1990) 83—87.

Alloys 90,

J.W.Cahn: Trans. Metall. Soc. AIME, 242
(1968) 166.
. T.H.Sanders, Jr., E.A.Ludwiczak and R.R.

Sawtell : Metall. Sci. Eng., 43 (1980) 247.

. B.Noble and G.E.Thompson: Met. Sci. J., 5
(1971) 114,
$A % B OBE K 5 L£4K, 31 (1981

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.

HEEETHEE 5%, 4% 1992/239

122.

0.Jensrud : Aluminum—Lithium Alloys I, Ed.
by C.Baker et al., The Institute of Metals,
London (1986) 411-419.

S.F.Baumann : Ph.D. disertation, Leigh Uni.,
(1983) .

B.Noble, I.R.Mclauchlin and G.Thompson :
Acta Metall. 18 (1970) 339.

A .Gira and A.Sanchez . Phills.
Mag., 35 (1977) 97.

BT L. it g &4, 33 (1983) 55.
G.Pansery and T.Fedrighi:@ Acta Metall., 8
(1960) 217.

N.F.Motte: J. Inst. Met., 60 (1937) 267.
N.E.Fine : Acta Metall., 7 (1959) 228.

HOTH BB &, EALKRBR (1977).
T AR =, ASHEn (1989).

S.Ceresara,



