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Fig.1 Distribution diagram of crystal orientation (al, bl), grain size (a2, b2) and boundary angle (a3, b3) measured by EBSD:

(a1, a2, a3) solution; (b1, b2, b3) solution-compression
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Table 1 Parameters of grain and grain boundaries from EBSD quantitative calculation
>1° 1~15SLAGB) >15°(HAGB)
State — — = =
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Fig.2 XRD patterns (a, c) and FWHW (b, d) of ultra-high strength aluminum alloy: (a, b) solution; (c, d) solution+compression
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Table 2 Some microstructural parameters calculated from XRD data
State d/nm <e®> pl X 10" m™
Solution 43.6431 0 0
Solution-compression 28.6890 1.544%10°® 5.2460
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Table 3 Hardness, conductivity and tensile property of ultra-high strength aluminum alloy under different process routes

*Process route iaign&f; Conductivity/%IACS Y|eldl\;tFE:ngth/ Ultlmass;rength/ EIonEc);/iItlon/
1 224.2 24.047 613.2 665.7 7.6
2 243.0 25.085 683.2 734.7 6.1

*1 Solution-aging (100 °C/24 h); 2 Solution-compression-aging (100 ‘C/24 h)

2.4 &EE R EE

4 it v SR B 4 T (] - B ORN [E]  - v 4 -
T2 RS vk 3. W LUE B, e
A FR 4578 T A0 BT 2000 & 4 O b R P R AN, A
71.43 um JR/NF) 28.57 um, i WIA EGE AR e AR
Fe A 4 L o T S T R
2.5 RIS R AR

5 FT7R A 5 AR A 4 T [ - B RS0 [ - v
JE45-0F R T2 R RIS 3. v LA 2, [ -
20 T2 & 4 i V5 JES A 2 7 8, R A B B
TR 72, B @R & BRI, k%%
YNy ED; 11 B -1 R 4 -B 30T 2R A 4 1 R R ol

Kl 4 e BmAR A 4 10 R 18] O TR 35
Fig.4 Intergranular corrosion morphologies of ultra-high strength

aluminum alloy: (a) solution-aging (100 ‘C/24 h) and

(b) solution-compression-aging (100 ‘C/24 h)
TS S - M T T &SI %, &8 MR
4 ED .

3 S5 ITie

3.1 AEHTHENEEBERANE

Al-Zn-Mg-Cu R G 4 IR0 B 32 22 1 5 b R 1
BiJ] ooy DLEETEAL o) SBIRIRA (oLace~ OHAGE )
TR o5 FIBT RLUTVENT HAHSRAL opp 2. CEH K
B FC R, [ SR A R 2 7000 RS A A
FERALINER,  HHR A RO 2 B2 BT AR R ST
G A R R A B O BT DA S H o ] 9 5 Ak R B
RCUTVENT AR SR DTRR &S B 7E — T, T ossppt

KI5k e SRR A < 1R R v P 3

Fig.5 Exfoliation corrosion morphologies of ultra-high strength
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aluminum alloy: (a) solution-aging (100 °‘C/24 h) and
(b) solution-compression-aging (100 ‘C/24 h)
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Table 4 Strengthening composition of ultra-high strength aluminum alloy (MPa)

State 0o 0,toLAGB OHAGB Oss-ppt os
Solution-aging 20 44.9 9.3 539.0 613.2
Solution-compression-aging 20 134.9 7.8 520.5 683.2
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Microstructures and Properties of Ultra-high Strength Al-Zn-Mg-Cu Aluminum Alloy
under Solution-Cold Deformation-Aging

Xu Xiaojing, Zhu Jinxin, Guo Yunfei, Ma Wenhai, Wang Zilu
(Engineering Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: The effects of cold deformation treatment on solution microstructures and properties of a newly designed
Al-13.01Zn-3.16Mg-2.8Cu-0.204Zr-0.0757Sr alloy were investigated by tensile, hardness tests, XRD and EBSD analysis, inter-granular
and exfoliation corrosion resistance experiments. The results show that compared to the traditional solution-aging, under
solution-compression-aging average grain size of the alloy decreases, while the hardness, conductivity, low-angle grain boundaries ratio,
tensile and yield strength increase, and corrosion resistance becomes better. Wherein hardness, conductivity, yield strength and tensile
strength of the alloy reach 2430 MPa, 25.085% IACS, 683.2 MPa and 734.7 MPa, respectively, elongation is 6.1%, intergranular corrosion
depth is 28.57 um, and intergranular corrosion rate is 2 under the solution-compression-aging (100 <C/24 h).

Key words: Al-Zn-Mg-Cu ultra-high strength aluminum alloy; compression; microstructure-property
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