Feb. 2023
Vol. 43 No. 2

RReRHNEARINA .- BRAaENESSE

E®RA EREE E WM HXxT' B ME

QAAFEIRFHBAFR; 2ARELRFTLEIIAAFHLR)
 E SRBRGE L EE LRGSR R A TR N 5 R A AL/ Me-Li G & d B R M iR AR R
H4. LiBMARIEEE T/ a4 B, [0 5 m 7o v iiaE, 2008 7 & iy AL R Mg-Li & & A 4k WA
21/ 8B LRSS HE I 3 D 2R LH AR BAE R AR R R TG & 8 AN - ROR S M- B 7 W AR 4 & R 55
XEIF AL BE:MeLi 8 Ma e BRa 4
hESES TG146.2;TG113.2 XHkFRERS A
DO1:10.15980/j.t222.2023.02.001

Fefp#sil oA G &

SPECIAL CASTING & NONFERROUS ALLOYS S

F A (FERS )12 (OSID) :

Development and Applications of Lightweight Metal. High-strength Al and Mg Alloys

Wang Junsheng'?, Xue Chengpeng', Wang Shuo', Tian Guangyuan', Su Hui'

(1.School of Materials Science and Engineering, Beijing Institute of Technology;

2.Advanced Research Institute of Multidisciplinary Science, Beijing Institute of Technology)

Abstract: High-strength lightweight alloys occupy an outstanding position in many critical engineering fields such
as automotive, marine and aerospace applications, among which Al/Mg-Li alloy is the most representative. Li ad-
dition not only reduces the weight of Al/Mg alloys, but also increases the strength and elastic modulus. The re-
cent microalloying, microstructure/defects and advanced manufacturing process as well as processing technology

of Al-Li and Mg-Li alloys were reviewed, aiming to provide guidance for building optimal combination of “compo-

sition-processing-microstructure-property” for lightweight alloys in the future.
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Fig.1 Comparison of the hydrogen content of different
aluminum alloys at various temperatures and non-equilibrium
solidification of a typical AA2060 Al-Li alloy
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Tab.1 Effects of alloying elements on microstructure

and mechanical properties of as-cast Al-Li alloy
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of as-cast Al-Li alloys
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N

its mechanical properties

PO f)ﬁﬂ% # e 5 i

’ i /MPa J& /MPa %/ %
Mg-8Li-3Al-2Zn-0.5Nd 8] 218.47 168.49 18.88
Mg-8Li-3Al-3Sn 19 190.00 156.00 9.90
Mg-5Li-3A1-2Zn-1.2 Agl0) 200.00 - 5.80
Mg-9Li-3A1-2Gd! 188.00 174.00 14.90
Mg-14-Li-6Zn-2Gdt52) 158.00 116.50 26.10
Mg-5.21Li-3.44Zn-0.32Y-0.01Zrt%%] 165.70 92.30 14.50
Mg-8Li-3A1-3Zn-1YL5] 189.99 128.20 7.80
Mg-8Li-3Al-3Znl5*] 134.40 96.46 7.50
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Tab.4 Mechanical properties of Mg-Li alloys under

different deformation processes

JEMSE frhieR MK

CE: LZ & /MPa J/MPa /%
Mg-7Li-2Al-1.58nt5] HH 250 324 11.9
Mg-8Li-1Al-0.5Sn 6] BE 240 322 11.0
Mg-9Li-3Al-1.5Nd"61 B IE 255 216 21.2
Mg-8Li-5Zn-0.5Er[62] B 212 222 19.6

Mg-8Li-4Y-2Er-2Zn-0.6ZrL6%] 3 — 221 22.0
Mg-9.5Li-1Znl54] | 227 258 21.0
Mg-7.28Li-2.19A1-0.091YI65) #hAL+¥% 50 182 299 15.7
Mg-8Li-1A1L66] %+ 5L — 299 15.7
Mg-8Li-1Al-1Znl66] B+ L — 233 9.2
Mg-16Li-2.5Zn-2.5Erl57)  HE+B 4 225 234 26.0
Mg-9LiL6s] ﬁﬁf?ﬁg 167 206 21.0
Mg-14Li-3A1-2Gdl) U2 BFRSE 4 232 255 4.0

A AL 2 Me-Li 5 4 SR8 I8 S5 B R 1
B, ZHOU G %5 3f 45 2% Mg-7Li-2Al-1.5Sn 7E 260
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Effects of Hierarchical Aging Treatment on Microstructure and Properties of

7A85 Aluminum Alloy Panel
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(1. Beijing Institute of Aeronautical Materials; 2. Beijing Advanced Engineering Technology and
Application Research Center of Aluminum Materials; 3. Dalian Huicheng Aluminum Co., Ltd.)
Abstract: The influence of hierarchical aging temperature and time on the microstructure and properties of 7A85 a-
luminum alloy panel was investigated by the mechanical property test and microstructure analysis. The results in-
dicate that the precipitate phase in 7A85 aluminum alloy after single stage aging are mainly composed of Al,Cu
phase, Mg,Zn;,; phase, and G.P. [[ region, which are semi-coherent with the ¢-Al matrix, showing excellent plas-
ticity while maintaining high strength. The precipitates of two-stage aging are Mg, Zn,, , Mg;;7Zn,s, and MgZn, ,
and the strengthening mechanism is characterized by the semi-coherent lattice distortion strengthening between
the G.P. Il region or Mg,Zn,, phase and the a-Al matrix, showing a rise of yield strength and hardness as well as
descent of the plasticity. The precipitate phase is transformed into Mg,Zn,; ,» MgZn,, and Al,CuMg phases as the
aging process continues, where MgZn,is the major, and the lattice relationship between the MgZn, phase and the
a-Al matrix is converted to incoherent completely, leading to a decline of strength, and continuous increase of

plasticity under the influence of ¢-Al matrix.
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