%/

J. of the Korean Society for Heat Treatment
Vol. 7, No. 2, June, pp.96~102.

G 0

AlHLi-(Cu, Zr) E20lAM AlZol o & Ale| A gl
AXIZIIEE2 W3l

e

C RS P
deden 24299
PR EIE Ut

a4

The Changes of the Shape and Particle Size Distribution
of 6" Phase on Ageing in Al-Li—(Cu, Zr) Alloys

K. D. Woo and H. K. Cho*

Dept. of Metallurgical Engineering, Chonbuk National University, Chonju 560-756
*Dept. of Metallurgical Engineering, Kyungpook National University, Daegu 702-010

ABSTRACT

The present work was aimed to examine the changes of the shape and particle size distribution(PSD)
of & particles on ageing in Al-Li—(Cu, Zr) alloys which had low density, high specific strength and stiff-
ness.

Increasing ageing time and temperature resulted in particles whose aspect ratio tended toward 1. The
aspect ratio of ¢ particles was not dependent upon the ageing temperature and time in Al-Li~Cu alloy but
was dependent upon them in Al-Li—Zr alloy.

The PSD of & particles in Al-Li-Zr alloy skewed to the right hand compared with that in Al-Li-Cu
alloy, because AlZr phase in Al-Li—Zr alloy formed before ageing promoted the precipitation and growth
of & phase. Therefore, the PSD of the §” particles was found to be affected by the presence of AlZr parti-
cles.

The growth rate of 8" phase was not affected by the existence of the third transition phase T, formed

by the addition of Cu in Al-Li alloy but was affected by the existence of Al;Zr formed by the addition of
Zr in Al-Li alloy.
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Table 1. Chemical compositions.(wt% )

No| Li [Cul| Zr | Fe| 81 [ Na| K | A
1 (235|145 — |[0.08|0.14 | 0.05 {0.005| bal.
21233 — ]0.32]0.01]0.04]0.10 |0.010]| bal.
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Fig. 1. Transmission electron micrographs of Al-
Li—Cu alloy, showing the shape and size dis-
tributions of 8" precipitates.

(a) 160°C/24hr  (b) 160°C/48hr
(c) 190°C/48hr
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Fig. 2. Transmission electron micrographs of Al-
Li-Zr alloy, showing the shape and size dis-
tributions of & precipitates.

(a) 160°C/24hr {b) 190°C/24hr
(c) 190°C/120hr
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Fig. 3. Cumulative aspect ratio frequency versus
aspect ratio of ¢ precipitates for Al-Li—Cu
alloy aged at 160°C for indicated time.
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Fig. 4. Cumulative aspect ratio frequency versus
aspect ratio of ¢ precipitates for Al-Li-Cu
alloy aged at 190C for indicated time.
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Fig. 5. Cumulative aspect ratio frequency versus

aspect ratio of & precipitates for Al-Li-Zr
alloy aged at 160°C for indicated time.
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Fig. 6. Cumulative aspect ratio frequency versus
aspect ratio of ¢ precipitates for Al-Li-Zr
alloy aged at 190°C for indicated time.
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Fig. 7. Variation of number density of & precipi-
tates with ageing temperature in Al-Li—
(Cu, Zr) alloys aged for 24hr.
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Fig. 8. Normalized histogram of & precipitates in
Al-Li—Cu alloy aged at 190°C for 48hr.
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Fig. 9. Normalized histogram of & precipitates in
Al-LiZr alloy aged at 190C for 48hr.
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Table 2. Experimented K(¢), calculated K(0) value obtained from different three alloys.”

Alloy TA(C) ¢ K(#)(cn’)s |K(0)(cm’/s) | K(#)/K(0) | D(cm?*/s) | D(cm?/s)**
Al—-22%Li* 200 0.098 2.076x107%#| 1.80x10™% 1.92 3.11x107% | 0.29x 107"
Al—2.33%Li 190 0.130 2.26x107% | 1.80x107% 2.10 2.96x107" | 0.86 x 107"
—0.32%7Zr

Al—2.35%Li 190 0.101 1.60x107% | 0.82x107% 1.95 226107 | 0.86x 107"
—1.45%Cu

*Baumann®

**Costas”
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