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ABSTRACT

The evaluation and analysis of diffusivity of lithium for coarsening and coarsening kinetics of ¢’ pre-
cipitate in Al-Li-Cu-Mg-Zr alloy aged at 170°C have been investigated by transmission electron microscopy.

With ageing time, 8" precipitate coaesened to followed ¥ «ct'”* and coarsening kinetics was found to be
obeyed to the Lifshitz-Slyozov-Wagner(LSW) theory and diffusivity of lithium for coarsening of 8’ precipi-
tate in Al-Li-Cu-Mg—Zr alloy was obtained to be 5.85x10°'"~1.53x 107" by experimental coarsening
rate constant and various coarsening kinetic theory.

Diffusivity of lithium measured by using various model but MLSW and Tsumuraya (V) et al. model
in Al-Li-Cu-Mg—Zr alloy is similar to that calculated by the Costas’s diffusivity equation. It was, therefore,
suggested that additing to the Cu, Mg and Zr element in Al-Li system have no great effect on diffusivity
of lithium for coarsening of 8 This suggest that in matrix.
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Table 1. Chemical Analysis of the Specimen

Li |Cu|Mg| Zr | Fe | Si | Na | Al
wt% | 2.27 11.2810.63|0.12|0.1010.08 0.0004| bal
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Fig. 1. Equilibrium and metastable phase diagram
in Al-Li alloy system.
a) Equilibrium phase diagram
b) Metastable phase diagram



2 AR (b)E vebd Aol a)i= McAlister”
7t e AdTEe] HAEIE 2/ AL 2938
o] #HEdd xolH, b)E Noble”, Williams”, %
Ceresara” Fo] K118 8" 42| = zo|u},

2 dddAe RE dAene o] A E v|E
o2 styon dejoA & 5 5] 2.3wi% Li
(8.5at%)o]l Hrhd 729 oF 250CHEZA § Ao
EA A =t

Photo. 12 520Cel|A 3022t 43 elg & 0C
o] 2ol 9% GeA A5 nMRAN N s 22
gAlod(Bright  field image), AlgAloks] Al
(SAD pattern) ¥ ¢tAlokAH(Dark field image) & U}
ehd Aoty

Ao E make FIl AL UehiFE
Ashby-Brown contrast'V& &AJsl= AMEAH(E4F
#) ool vhe A&ao] imager}t YEhx @3 gle
L SAD patterno| A= 2Abe] 3wk 9o 21z}
de) Bz ety Jehdis 24x844d ) ekl
3L Qi)

SADPo] %Zz3]HHE o] &3 Alopatdl A
10~50A =719] o5 vlAlgt 2AApe] wadgol &
AstAl H&=o] A= AL B 5 Jon, Pajopito
A ZAz}e] imagert JERIA] ok e Fud
BAHE 22 zZ7)7b ol g st} WEF image
contrast& A K31 r] wjiolat Mzt o
nalg Z2 Aol 87404 £ § o)A

BEIR 1 REL T4, 19k 1994 /19

domainA}el ©] precursor’d9l ] &4z ¢frt,

JAlobdeoll A Ashby-Brown contrast® Al
HE4e Zro] FH7HE AL ol Hzdna o
HA e BRAEY a'[All(Liy, Zrix), LLE 7
Aol oln] FWFele HAgHn Yo
Ashby-Brown contrast= 243 A4l M2E
o] AHo| A coherent strain field2 13l LR }=
ol ol2|g @ido] dojud g vectordl =%
ko g line of no contrast7} A7)A H'Vsle]
A% M&dd A Photo. 19] HAajopiol A Bt
« Yoz vehdA €.

Photo. 2 150, 170 2 230°CelA 1hrEet A&
& 22 o] ghAlopatelc).

We] zone axist X5 [011]0]9lom, ghAjobat
& [011]9] Z2Az5 " S o] gatdrt. halobs
AM 8 5 %ol 649 A7|7t NELE7L EolH
of mel Fvhsle= AL & 4 AR

Photo. 3&- 2}2} 150°C A 1hr(a, d), 72hr(b, e)
W 120hr(c, )5t Azl whid Hajopdat gajo}
el HstE Jebd Aol

(@), (b) 9 (c)= FAlotoz 8 41 o' 42 B3
& 5 don, 72417ke] AR Tl o’ o] RAF
3 Aol AL el F= Ashby-Brown con
trast7} Eola lrt. (d), (e) % (f)F YAalopdor 1
AlZke] A9 [T10], 72A17v8 12022kl 4= [100]
Z2HAEEYE o)83to Aeny, SADPAE zone

Photo. 1 Bright field image (a), SADP (b) and dark field image (c) including super lattice phase in a
quenched specimen.
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Photo. 2 Dark field images including &’ precipi- Fig. 3. Average radius change of 8’ precipitate
tate aged at 150C with different ageing times in Al-Li-Cu-Mg

(a), 170°C (b) and 230°C (c) for lhr. ~Zr alloy aged at 150°C, 170°C and 230°C.
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Photo. 3 Bright field images (a, b, ¢) and dark field images (c, d, f) including 8 precipitate aged
at 150°C for lhr (a, d), 72hr(b, e) and 120hr (c, f).
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Photo. 4 Dark field images including &’ precipitate aged at 170°C(a, b, ¢c) and 230°C{(d, ¢, f) for 24hr(a, d),

48hr(b, e) and 120hr(c, f).
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Table 2. Experimental data of diffusivity of Lithi-
um for coarsening and coarsening rate
constant of 8  precipitate in Al-Li-Cu-
Mg—Zr alloy aged at 170C

Volume| k(¢) k(0) | Dy, | DLy
Model [fractionj( x 1072 |k($)/k(0)|( x 107#|( x 107 '8[( x 10" '
(¢) em/sec) cm’/sec)em?/sec)lem?/sec)

Ardell | 0.13 | 9.29 6 1.55 | 0585 | 2.14
Asimow | 0.13 | 9.29 2.2 4.22 1.59
Brailsfold

& 013 | 9.29 2 4.65 1.76
Wynblatt
Daviset.al.| 0.13 | 9.29 1.26 7.15 2.70
Tsumuraya

& 0.13 9.29 2.3 4.04 1.53
Miyata(il)
Tsumuraya

& 013 | 9.29 6.2 1.50 | 0.566
Miyata(vl)
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