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Table 1 Composition and mechanical properties of alloy

PO, B AT B 3 % a1 rERe ’
Zn Mg Cu Zr  Cr  Pr $huimpE /MPa  JRIRSREE MPa  WE(RE % WIESME /(MN-m )
AlZnMgCu-Zr 86 25 22 0.6 719 701 8.5 23.7
Cr&Pr-containing 8.6 25 22 016 0.1 0.14 743 708 10.1 29.7

LiJ. H. 55 PV T —FpIE T Kriging #5580 2 ik
WA R R AR S, K L0 T 3 Al-Zn-
Mg-Cu & & Ak, FF & T — Rl BRI i

J& J7 950 MPa I8 5 3 Al-Zn-Mg-Cu &4, &4
4%k Al-6.49Zn-2.52Mg-1.92Cu-0.25Zr-0.07Ti-0.29Y .
WL, 7E T6 544 AlCu,Y FEHA HRNA[H
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Fig.1 Two different morphologies of Al;Cu,Y
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Table 2 Chemical compositions of the alloys

GaitfE Zn Mg Cu Al m(Znym(Mg) Mg+Cu

1# 10.63  2.65 195 Bal 4.00 4.60
2# 10.57 2.67 136 Bal 4.00 4.03
3# 10.78 245 170  Bal 4.50 4.15
4# 1039 2.02 193 Bal 5.00 3.95
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Fig. 2 Mechanical properties of the alloys after
T6 heat treatment
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Al SRS, Chen C. G. % BV R T — Rl b A
B AHR I H % 1 #E SR Al-10Zn-3.5Mg-1.5Cu 45
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Fig.3 Mechanical property curves of 7050 aluminum alloy after enhanced solution treatment(EST),

single-stage solution treatment(SST) + non-isothermal aging
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B (T6) , 7E T6 WefE B &CIR S N RS 5 3R 15 & o
B, RS S K A S im0 R T R R
R, AT DA T2 (RS 15 Tk A R B 25 4 P

(T7x) , RESHEEE 10%~15% ISR 7, bk f
CYER 1 R il 7= S Y A VB A NS REER )
% (retrogression and re-aging, RRA ) F{AbFR 5=,
RRA 4b BRI LATEATRL R A0 R B N DL T 2 Al-
Zn-Mg-Cu £ 4 BT 77 6 il vk g ), RRA 4032 T

- 66 —



DE A, =
#BEE Al-Zn-Mg-Cu & &5 LRE

2R 4 R, mE 4 rTRLEH, RRAACEET 2
WE 3N BE: 1) A LA HE %R To WL
ARASH TR RAERAR B s 2) e S T X 4 k17 R A
[ Py Acb B, B 8o R O A 3 43 DT DE ) FE
AR AP 3) A A AR T A B K
I ) P PN B0 B, ML Shakouri 25 U BIFSY HL#R T
RRA Fl T6 W {f I} 2% % Al-Zn-Mg-Cu 4 45 J1 2%+ PEfE
YU P RERRE M, & B RRA K35 20RE (158
FIGUE Pk BE X T T T6 WA R AR RE . 2,
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Fig. 4 Schematic diagram of RRA treatment process
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A SR R SE VP A RS P | R A S
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SOl IS A PR 15

Chen Z. G. %5 VAR T — o AU A5 $4 4k 31
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PEL . P, TR, AL, BZERL) Kl Al
Zn-Mg-Cu 54, FF0H5E 7B & m 12k Re A M iy
Bl . 455K, NTMT ££ Al-Zn-Mg-Cu & 4 152
TR PR RPUS M RE Y RIF4AS G . NTMT
IR O B P B R R LA AL . AR L SO A

At AL R E A 45 5 . Zuo J. R 25 VY3t
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BRI A, SRR, BUBRR AT .
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HEW AN
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VIR SG . BT, N TS R SR Al-Zn-
Mg-Cu & 4 M B Zn 19 5 550 50k 5%~9%",
WFREAR I, B4 5 B A BT AR AR R A2 fk i
255y, Wb AR ARE B B2 Zn SR AR
Sharma M. M. Z& "7 X AS[a] Zn 5 5 A0 5 55 B 80 Al-
Zn-Mg-Cu G417 T A, 258 EoR, W& Zn &
W ETE, AT AR A B s A R, 2Rl
Chen Z.Y. 4§ U8 bl 2P i S £ R A2 7= 1) 3 PR
M Zn & (FmAECN 9%~11%) A4 it17 T
SEG, KRB Zn B R A N BT H R AR A At
o XEM, % Al-Zn-Mg-Cu £ 4 38 B Al LU#E o
BN Zn )7 SR

AAW " BoR: HER Al-Zn-Mg-Cu A4
() Zn B JFR M ECN 9.5%~11.5% I, ITfEl T6 25 T )
AR AT A% 800 MPa, Chen Z. Y. %5 "8 F—4

gif, BEE Zn 195058 0 EON 9% 1M E] 10%, i
58 Al-Zn-Mg-Cu 45 4 1138 B 23 AR HB3E I, 24 Zn 52
TITEUN 10%~11% B, A 4 s B AR AR
SR, BEAT Zn St ., M Al-Zn-Mg-Cu 5
G 0 BT A AR T 2 0 S AR AR O, DT B A
TEMN . AT e — BRG], 5 A
SR TE SR AN T 25 58 Al-Zn-Mg-Cu &4x, B
TR 32 R AT B R R LB 3, Tang J. %5 ™ F
5T Zn SR E R Al-Zn-Mg-Cu &4 VAR TE
AR SIS, AR TR 300 °CFT 400
CLAKIAS RN 0.01 s F1 0.1 s BE&LET, XF Zn
B RS A Y 258 Al-Zn-Mg-Cu & 4 EAT T B fh 4
B, 25 AEM, MiE Zn SR, BIEY
IR TREARA T AR, S BRI, ) R TR 1
fERESEIG RGN TR Ry 300 CH A3k
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HlLEs 2 5 M= 38 Al-Zn-Mg-Cu & 4 il % it 5 2%
PG, USRREAENME &3],
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HEEHL5], WO T & A8 AR RE AT O
5% Al-Zn-Mg-Cu &40 J12F1ERE

4 ) 38 PR FE YA A 0T 2SR5 A AT AR
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A Review on Ultra-High-Strength Al-Zn-Mg-Cu Alloy

FAN Caihe"*, LIYihui’, HU Zeyi', SHEN Tong', HE Wenjing'

(1. College of Materials and Advanced Manufacturing, Hunan University of Technology, Zhuzhou Hunan 412007, China;

2. Research and Development Center, Anhui Jianye Science and Technology Co., Ltd., Huaibei Anhui 235000, China;

3. College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The element composition and alloying mechanism of ultra-high-strength Al-Zn-Mg-Cu alloy were

summarized, and the advanced preparation technology and heat treatment technology of ultra-high-strength Al-Zn-Mg-

Cu alloy were introduced. The preparation principle and heat treatment strengthening and toughening mechanism of

ultra-high-strength Al-Zn-Mg-Cu alloy were described, and the development trend and outlook of ultra-high-strength

Al-Zn-Mg-Cu alloy with high Zn content were prospected. It was expected to provide a theoretical reference for the

sustainable development of the ultra-high-strength Al-Zn-Mg-Cu alloy industry.

Keywords: Al-Zn-Mg-Cu alloy; alloying; preparation technology; heat treatment
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