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Fig.2 Microstructures of the extruded and solution treated alloys: (a) OM image along extrusion direction; (b) OM image in transverse

direction; (c) SEM image of the extruded alloy; (d) SEM image of the solution treated alloy; (e) engineering stress-engineering

strain curves of the 2195 spray deposited alloy after different treatments
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B3 bedh R AE R R R 2195 454 A & R B M4 & EBSD A
Fig.3 OM images (a-b) and EBSD images (c—d) of sintered (a, ¢) and extruded (b, d) PM 2195 Al-Li alloy **
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Fig.4 Backscattered SEM images and corresponding EDS element mappings of the HIPed (a) and extruded (b) 2195 alloy; inverse pole

figure (IPF) image of the HIPed alloy (c); IPF image of the extruded alloy (d); pole figure (PF) image of HIPed alloy (¢); PF image

of extruded alloy (f)P”
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Fig.7 OM images of as-cast Al-2Li-2Cu-0.5Mg-xSc-0.2Zr (x=0, 0.1, 0.2, 0.3) alloys (a-d) and TEM images of the alloys aged for

32 h (e-k); (e—f) bright field (BF) and dark field (DF) images of the base alloy taken in an orientation near [011], zone axis;

(g) BF image of the 0.2Sc alloy (B =[011], inset); (h) corresponding DF image of the 0.2Sc alloy, g = (011)s; (i-k) DF images

of the base, the 0.1Sc and the 0.2Sc alloys taken using 110 superlattice reflections in an orientation near [011], zone axis,

respectively™”!
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Fig.8 Schematic diagram of experimental apparatus of LFEC (a); microstructures of 5A90 alloys in DCC (b, d) and LFEC (c, e) ingots

without Sc (b—c) and with Sc (d-e); TEM images of the as-aged 5A90 alloy without Sc (f-g) and with Sc (h—k) obtained by
DCC (f, h, j) and LFEC (g, i, k)!*”!
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Fig.9 OM images (a—c), inverse pole figures (IPF) with grain boundary (GB) (d-f) and BSE images (g-i) of Al-Cu-Li alloy
prepared by different methods; engineering stress-strain curves (j) and tensile properties (k) of Al-Cu-Li alloy prepared by

different methods"™®

gEfh . £54 LFEC 12, ¥shi Sc i) 5A90 R4 & & W Aly(Sc,Zr) Bk 25 i 5 NS EE/N G A N A,
BLRSF A 120.6 pum ZHALZE 45.2 um, 2 RE 22 1) 45 il FEETHLAE S T4, mT A R d kLK k. B 8j~8k
EaAL. GNP 8f~8i, TEMRLFEF, & Sc LFEC &% fr7x, LFEC I 20k mf DL i 800d 72 vh & &



© 3522 -

G e

53 %

&'-PFZs HIAHAL .

o LTk, MRS IE B RO R, B R
TSRS, WAR T R EEEG &%, AR
HL RIS D AEAE A D B s, B A ¥ 4% IR TR
HBEMFEE 2, BAERO A
2.3 WBEBIMFESE

AR AW ZNHTHREGE&®HET
2032 o X A AR B S R R 37 U AR T 3
FVIER P S, T S5 38 A Ak it R I 932 B3 AT o 1T L
AIRGEFR, 8 IR T BRI A e A R R )
FEAE R B AH /NI, AT E B AR R D) RIS R AN
A T AL A B R A R, G R — 2 Y
WO, KB — 8 A5 B gk 2 v IR BH 7 3 30T b9
SRI3S433 15t A R S O Ak B SO A A P 5 — A AR
M, JUHRME . FE, $FE%E T 2007 DO s 4
(1 5 [ R 4 0 JH e, KR 28 A it R R ST A 28 Y B
ik AE LSRG EIEST. BT LL, B i Ak PR A BB
55 36& B W] e 23 O v o B v T R R < B B T
PR — TR

Li 2 APO% %8 Al-5Cu-0.6Li-0.5Mn-0.3Mg-
0.15Ti &4, W7 THESRE %G (GO, Hkthit
(SC) AR 4l BB IE 953 (UT+SC) X4 S om 45
P AR [ 12 Ve RE R . B 3 R & T 20 & 15
FIH Al-Cu-Li & &K OM 18 A DL HE i 7 1 b
Bl 9a~9f flin. 5RKM, ML THNEE, #
JEB5IE A 4 fn R A B 2 A0k, RAL B EEAEBR .
RS, BREGE®M TR HEEN, A

] a
Vibrator J 7
holder
Temperature )
controller Ultrasonic
= -%& -~ generator
$ ) i
— i
|
| 0
eating =7 ——
furnace /' Ultrasonic horn
—_— Thermocouple

Insulatipn —
cover

FL b WL [ R T AR AT R A AL B B R AR s A .
Kl 9g~9i AANE T2 %1584 410 BSE iy, W]
DAVLER BIAH L T 8 ) 851, #5451 & &b 35 — A
SN, BEAE BTN, ARATY AR AE S A S AT
Ro MAEMALIE, & ST IR 15 26 800G,
B A EMY A . B 9j~9k A T AR LA
B I TR N 77 - N A il 26 R R ) 2= v Re I . 4 A
AR B S, Al-Cu-Li &4 /) UTS. YS M
EL 73 %13i& %) 300 MPa. 190 MPa £ 16.5%, Lt /14%
WEEEAMIRE T 27.1%. 35.7%F 230%, H5HE
EAEEMH, A& T 5.3%. 6.7%HM 26.9%. Li
2 NPTUR R 72 7 68 75 4 Bh 35 JE 85 1 A1-5Cu-0.6Li-
0.5Mn-0.3Mg-0.15Ti & 4= FIB 2808 H 40 S Hxd 7 22k
REMIREI . A4 2 P4 T 2R 2 WK 10 AR
WFRFEM, 76 T6 HALHE (530 CEFALFE 10 h+180 C
B2k 8 h) Ja, &&F A E T(ALMn,Cu,)
AN ARG T MIRITSE /N 0 . X AT 4 5 B JE Ak
S ECE ISR, MR =R, B AT LA 47
JRE R A AW R, Te #ALFEfS, Al-Cu-Li-Mn & 4
UTS.YS 1 EL % 53X £ 465 MPa.310 MPa 1 16.5%.
A A 7R 75 AL B AR B B Al-5Cu-xLi A S O 45
AR, Li 2 NPSR I, X8R & &tk 47k 7 A 3
T REANAL R AN 3 ST A, 3 BT R R I BN
XAHFTF Al-5Cu-xLi & 43K 15 = 5 FE Rk .

oE LTI, R AR BE S T DA RO G A G b
T VE G B A RDH KA BT S5 ) . T4 A BT R
WG T2 )R, WSt —Bat, 36 208 R

m  nrogeregeos °
s —
Stationary - Movable
m01‘1\ld I, mould
I i
Tensile bar - s
-

Hydréulic press Ingot ~

K 10 Al-Cu-Li-Mn & &1 2 Fifil & TE SR

Fig.10 Schematic diagrams of two preparation processes for Al-Cu-Li-Mn alloy: (a) ultrasonic treatment and (b) squeeze casting
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Research Progress of Melting and Solidification Forming Technology for Al-Li Alloy

Yan Zhaoxiang, Pan Yu, Li Jianyu, Li Shulin, Wu Shusen, Guo Wei
(State Key Laboratory of Material Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract: Al-Li alloys, as a new type of aerospace material, have a wide range of application prospects due to their advantages of low
density, high specific strength and specific stiffness. Existing research on Al-Li alloys focuses on microalloying and hot processing (e.g.,
hot extrusion, heat treatment), but neglects the fact that the quality of the original Al-Li alloy ingot prior to the hot processing step also has
a great impact on the final properties of the alloy. However, not much research has been done on the melting and solidification forming
technologies for Al-Li alloy ingots. Therefore, the preparation techniques of Al-Li alloy ingots in both high-vacuum and non-vacuum
environments, including spray forming, powder metallurgy, and ultrasonic-assisted extrusion casting forming process, were reviewed and
summarized. The advantages and disadvantages of these technologies were analyzed, and some new ideas or prospects for the preparation
of Al-Li alloy ingots were proposed.
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