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Solidification Structure of Al—2.Twt2/Li
Alloys by Cooling Rate Controlled

Deung —Seub Shim, Jeong —Cheol Choe, Hyung —Ho Cho*, Hae —Wook Kwon™'

Abstract

Al-Li alloy has a high strength with low density. Practically this alloy should use by the
material which made from the rapid solidification. Therefore we examine the solidification

structures of alloy with cooling rate.

According to cooling rate increased, grain size and secondary dendrite arm spacing were.
smaller. Also grain size was further smaller by Zr added. To obtain more fine solidification
structure, rapid solidification by single roll melt spinning was performed. According to
higher wheel speed, cooling rate increased and cell size was smaller. Because of locally dif-
ferent cooling rate, different cell size was obtained in same specimen. More than cooling
rate 10°°C /sec, zone A(insensible zone to corrosion)was obtained.
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Table 1. Applied chemical comp051t1on of specimens

(%)
Specimen ILi | Cu | Mg | Zr | Al
Al-Li 2.7 | — — — | bal.
Al-Li—Zr 271 — | — 10.25] bal.
Al-Li—-Cu—Mg |27 |14 | 14| — |bal
Al-Li—Cu—Mg—27Zr| 27 | 1.4 | 1.4 10.25 | bal.
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Photo. 2. Microstructures of as-cast alloys.

(57)



— 402 — Yrtewo] ;& Al-2.7wt%Li gAY a2 — AeA FAY, 233, 435
» o a1l Mg-Zritael SuzAdx A&3gEEd Wt
~ o AlL-27Li-025Zr o AEAN 2 Xray IAENS 3 A3 Z47]
2 wf AL 27Lit4 Cu -1ag-0352¢ AL, AlLiMg#, AlLiCuAl 2 AlLiCuMg
£ Asel BEIFEES] FEe AR HIF
a 4w}
E% 20} oy

1

rate {°C/sec)
Fig. 2. Cooling rate vs secondary dendrite arm

spacing

Cooling

3HA BAE Q22 Photo. 2014 & 4 Ut}

3 o]23 AFE Holes HAEFEESS £49
Z50 wa iRt B A £35S
L, Cu Mg, Zr2AM 18¥S WY Zrs A3
2AE9 RujAsE 120 Fong HELR
2] AEEL 0|59 SFEZEA 7IdHT} o9}
1S A8 AFLI-Cu-Mgdhaol tiste] FARA L
o Ao g AEEELS BFUT HESEANA
Al Cu, Mgol 3ty £ E vl F(dot mapping) 3

A-& Photo, 39 L}E}I—H‘?\ic’vﬂ SE /BE image®i| A]
012}?;-;*&01] qets F-5o grle Aoyt B
ol FE8& 77| Ad3d %‘j‘ﬂ’:ﬂ-‘%— y3 A2
Table. 2ol JERHQITh FAPA A" R Bol A 8t7]
o] FEAe FE Y949 gapAzo) 93ty o)
7} YA "ot & HaAAHEI 22548 sk
A el 2334 E Curl olo 433t
o Al Mgzt 1 HE wacy a8y Lie) 3%
o= A XrayE WA Esl= =2 Livl g 3
" FolMe & RRo 7A%A ey L
= HAEHA goy 2213149 BE Fd &
A Aeg AlEEHM A F. Smith®+ AlLi-Cu-

Tablé 2. Detected composition in secondary sol-
idification phases of Al—-Li—Cu—Mg

alloy(at%)
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pared by single—roll melt spinning
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Photo 5. Optical mucrostructure of Al—1Li alloy ribbon at
a) 1000 RPM, b) 3000 RPM, c¢) 4000 RPM

Photo 6. SEM photographs of ribbon at 1000
RPM, air(a, b) and wheel(c, d) con-
tact side
a). ¢). d) Al—Li alloy, b) Al—Li
alloy
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Photo 7. SEM photographs of Al—1i alloy rib-
bon
a) Wheel contact side at 3000 RPM
b) Air contact side at 4000 RPM
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Photo 8. TEM photographs of ribbon at 4000
RPM Bright field image and diffrac-
tion pattern
a) Al—Li alloy, b) Al—Li—Zr alloy
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