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Effects of Mn on Microstructure and Properties of Extruded Al-Li-Zr-Sc Alloys
Xiao Daihong, Sun Boru, Wu Mingdong, Huang Lanping, Liu Wensheng
(Science and Technology on High-strength Structural Materials, Central South University)

Abstract: Al-3Li-0.1Zr-0.1Sc-2 Mn(x =0, 1.2, 5,%) alloys were prepared by vacuum melting and hot extrusion.
The effects of Mn addition on microstructure and properties of the alloys were investigated by optical microscope,
scanning electron microscope, tensile test, Vickers hardness and nano-indentation. The results indicate that Mn
addition can significantly shorten the aging hardening process and increase the hardness of alloy, promoting the
aging precipitation of 8'-Al, Li phase. When the content of Mn is 1.2% , the tensile strength, modulus and specific
modulus of Al-3Li-0.1Zr-0.1Sc-1.2Mn alloy reach 536 MPa, 82.67 GPa and 32.42 GPa « cm’/g, respectively. Mo-
reover, the relationship between elastic modulus and solid solution or second phase were discussed.

Key Words: Al-Li Alloy, Mn. Aging Precipitation., Elastic Modulus, Mechanical Properties

o R e DI B O R I I FH R 1 RAT AR AR B
oL CATRRN . BRI R 1 AR R R IR I — 2
T Li AT 7E FEAR AR G 4 I [ B 4 g s M AR
ALLi-Cu 5 AlFLi-Mg R & 4 J2& H #i it 25 it K Tolk
FEMFHPIZE AL 54 . AFLICu RAESMHE T
&4t Al-Zn-Mg-Cu ZEEHETHET 10%, L &2
Tt 25% " HH AR AT 28 GPa « cm® /g, [A] I K&
FROE MRS ) R O TR 2 B A LT R
RN, AFLiMg &6 4 B A MNE b &,
AL ARAE SRR R A i RB A B 30 GPa » em’ /g,
A8 G IR 58 B AR T 450 MPa, di LI /2 5 75 1k AiE K AT 2%
M ZR T,

Mn VEh—Fh 20 48 ST R ) Z IR A A
Gevhy AR B KR b R K R O O 1. 82% 1,
LEYSON G P MU0l 3 45 — PR 1 8. y Al-Mn

Y75 B #9:2022-10-13

T A R B B Min JT 2 W BV BE Y L T T A
PBAAET MK, PR L. Mo A Al & &
B Al Mn SREUH A RS AL G 4 R d i 1 A2
JRIERAR RO o 4 v HLAE R R RN I SR . ) AL
A4 PN Zr  Sc S 0 E L AT LA A1 SR AL
5 25 F s AR SR L i H AL Zr Al Se BT H 38R £ 77
DUIERRALN Y, BRI, B AT AR HEE T Mo WY S
ALLi-Zr-Sc & 4 (A LU RESE W 1 4 08 . A BF 58 48 7R
TR Mn & 8EXZE G AFLi-Ze-Se & &4 40 J1 %
PEBE LIS RIOHT 5 v A A S ) L O T R B AU
R R AL GRS %,

1 RXEMALF*
KA E A% R & T A Mo & &89 Al-Li-

B & BT -2 5 5 0 45 W AR T 0 S0 0 3 5 4 VR BT (202005) 5 H B ks RTS8 T i 4 22 4 4 R W 35 H (202230)
F—1EHFE N H LB 1971 F A . K 1Y (410083) , E-mail : daihongx@csu.edu.cn
SIAEK: B R IMAME, RAL . Mn W H RS AFLi-Zr-Sc & A8 ERER e[ T]. F5Fh 518 1A 64 4. 2023,43(5) :583-589.
XIAO D H, SUN BR, WU M D, et al. Effects of Mn on microstructure and properties of extruded Al-Li-Zr-Sc alloys[J]. Special Casting &

Nonferrous Alloys, 2023, 43(5):583-589.

583



FERR B 1 MO 5 4

2023 AEES 43 B 5 M

Zr-Sc G4 U W 1. BEEAE 500 CTH 5B k
Ja DAY 20 ¢ 1,0y 430 C 8 I i . $F
JEMAE 480 C [y AL FRIF K ¥ SR S5 7E 145 CF #4755
TR 280 3

K SOPTOP-RX50M 4 ] & fi 5 (OM) , TES-
CAN MIRA4 1 4 1 5 (SEM)., OXFORD Nor-
dlysMax2 L, ¥ 8 HUS AT 55X (EBSD) 5 TalosF200X
7 5 HL B (TEMD XA Min &5 5 19 & G 34T 7 3O 25
) RAE . I HKL Channel 5 443 7 ir 15 EBSD
EI%R . TEM K HUATE 2 70 pm, JE s Eh B2
$3 mm 1Y B F )5 . A AR5 80 30% 1) HNO, +
70% i) CH; OH IR & W AE RL-2 Y Ha fif X0y 78 4
HEAT 0. SR AT HVT-1000A 4 [X & 5 B2 3 In-
stron 8802 HL ¥ e M RHA B ML 5 CSM-UNHT JEJ§
DRSS XA AT I A T ALLL & 4R 9
PR 55 M AR B S A G PERE

% 1 Al-Li-Zr-Sc-Mn 858 MR 5

Tab.1 Nominal composition of Al-Li-Zr-Sc-Mn %
wp
A
i Li Zr Se Mn Al
1 3 0.1 0.1 - Feis
2 3 0.1 0.1 1.2 St
3 3 0.1 0.1 5.0 A

100 pm

(a) &4 1

(b) &4 2

2 RKBLERESHH

21 BETHARSH

K16 a B s i d e OM &, o LA
AN Mn & 5 06 4 5 545 R G R IR A ZUNT B
R Bl 1 S 2 AR G B AR T TR B R i 1)
fi. a1 56482 P0E HRTE/N B8 24
MY AR AT N5, A Mo SN, &4 3 H
B 5 AR BOR ar Ai S v IR AT W AR Bk A
M H B T H AN Ty B 77 A 1 — 8 B8 2 Y e e . )
W54 3 o RRGTER AR AEAE S e 1 55 AL R £F
Ak 20 2L HLT]

Bl 2 AT Mn & 54 4 MR SEM B K&
EDS Zp#r. ATLAE &4 1 B d UF7 76 B A HL
JURIIEAR B9 56 — AR 4D o AL (Zr. SO M. &
& 2 FAR AR R BA L E AR 1 Al Mn
AFRL ¥ T BAFAEVE 2 A0/ 7R 8o A 19 ALMn AHRL £
G 3 B AU LE TR H A R LA R AR 1 56
TR T ELRORCSE AR A B TS [ A B O
FEAEVE 2 40 /N R B0 A B 56 AR, & EDS 4347,
PP AlMn A FEAR ] £ 22 H Mn & & BA 25 )

100 pm

(o) &423

B 1 Al3Li-0.1Zr-0.1Sc-xMn &2 #H EA S e OM B
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Fig.3 Axial crystal orientation distribution and grain boundary

orientation difference statistics of the alloys after

extrusion treatment
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Fig.4 Axial crystal orientation distribution and grain

boundary orientation difference statistics of the extruded

alloys after solid solution treatment
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Fig.7 Mechanical properties of the alloys after solution

aging treatment at room temperature
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Fig.11 TEM images and EDS analysis of compound particles
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