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Table 1 Chemical composition of Er7050 aluminium alloy (wt%)

Zn Mg Cu Er Zr Ti Si Fe Al
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B3 & Er7050 #5653 514121 OM Al SEM E
Fig.3 OM image (a) and SEM image (b) of Er7050 aluminium alloy in the homogenized state

K4 & Er7050 854 &2 AR Bt T 24085 1) SEM El&
Fig.4 SEM images of Er7050 aluminium alloy treated by different forging processes: (a) 3U3CS, (b) 6U6CS, and (c) 9U9ICS
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Fig.6 DSC curves of different states of Er7050 aluminium alloy: (a) homogenized, (b) 3U3CS, (c) 6U6CS, and (d) 9U9CS
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Fig.7 IPFs (a, e, i), grain boundary misorientation distribution (b, f, j), recrystallized microstructure distribution (c, g, k), GND distribution

(d, h, 1) and recrystallized microstructure statistic (m — o) for the center of Er7050 aluminium alloy of different forging passes:

(a—d, m) 3U3CS, (e-h, n) 6U6CS, and (i—1, 0) 9U9ICS
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Fig.11 SEM images of grain boundary PFZ in aged Er7050 aluminium alloy under different forging process conditions: (a) 3U3CS, (b) 6U6CS,

and (c) 9U9CS
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under different forging conditions

AT PP 58 N 621.4 MPa, B = =R A1/
BIOSIR T 254 TRE S 3 AN R 7 19 R~ F Y b i oy
518 603.9 Fi1612.1 MPa; JUIBILIK T 244+ FFES 34
77 1 T 45 Jet A5 5 A 545.4 MPa, = =4 A NE0N Ik
T2 % T FE S 0T 2 8 AR SR 4 A 530.3
542.9 MPa, AR , JUBILIR T & 4 T RE G S22 M A
B, X H R TR T 250 F R A & 5 vl
/IN PR oL RO ST R B 3508 PR I b A o TN T i SR,
UK T2 4 NIRRT, 3 oA RIS T 206
i PR 4 S A 643 ) R 12.5%13.10% 13.58% , iX 15 2
T IR T2 54 TR A B TR E5 a5 b DL )
IR AL 2



24 XTI Bl T2 R AAEIRT & Er7050 85 S A5 AR RERI M * 525 .
2
K [ J3uscs a 580 [ Juscs b 0 [ J3uscs ¢
S 6401 [ J6uscs I [_Jsuecs 6U6CS
= o [ Jouscs < T T [_louscs =[] [_Jouscs
2620t [T = S s601 S
5 = S 15f T
= = =
n ) g
2 600 5 540 g,
5 580 o v : =al)
*é =520 5
= o 500 H 5
Axially Radial Circumferential Axially Radial Circumferential Axially Radial ~Circumferential

14 T6 AR L2 M F OB HRE ik 722 fg
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Effect of Forging Process and Heat Treatment on Microstructure and Mechanical
Properties of Er7050 Aluminium Alloy

Liu Yuhang, Rong Li, Huang Hui, Chen Jiongshen, Ma Chenxi, Shi Xiaocheng,

Wei Wu, Wen Shengping, Gao Kunyuan, Wu Xiaolan, Nie Zuoren

(Beijing University of Technology, Beijing 100124, China)

Abstract: In order to explore the effect of multi-directional forging on the microstructure and mechanical properties of aluminium alloy, this paper

took the homogenized Er7050 aluminum alloy as the research object. The alloy samples were subjected to multi-directional forging of three kinds

of forging passes at 400 °C, namely three-time upsetting and three-time cross stretching (3U3CS), 6U6CS and 9U9CS. Subsequently, the samples

were subjected to solid solution treatment, water quenching and T6 aging treatment. The microstructure and mechanical properties of the samples

were analyzed. Comparison of the mechanical properties of the samples obtained by the different forging processes reveals that the sample treated

by the 9UICS forging process has the best mechanical properties, which is attributed to its fine grains and dense precipitated strengthening phases.

The average tensile strength of the sample under this forging process is 621.4 MPa, the average yield strength is 545.4 MPa, and the average

elongation is 13.58%, which indicates that the optimized forging process significantly improves the mechanical properties of the alloy.

Key words: Er7050 aluminium alloy; multi-directional forging; microstructure evolution; recrystallization

Corresponding author: Rong Li, Ph. D., Professor, Beijing University of Technology, Beijing 100124, P. R. China, E-mail: rongli@bjut.edu.cn



