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Table 1 Chemical composition of aluminum alloy (mass

fraction, %)

Zn Mg Cu Zr Sr Al

12.45 3.56 1.12 0.21 0.0553 Bal.
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materials: (a) Alloy 1; (b) Alloy 2

Microstructure of experimental alloy extrusion
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Fig.2 SEM images((a), (b)) and EDS spectrum and element analysis results((c), (d)) of experimental alloy extrusion materials
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Fig. 3 EBSD microstructures, grain size distributions and grain boundary angle distributions of experimental alloy extrusion
materials: (a), (¢), (e) Alloy 1; (b), (d), (f) Alloy 2
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Table 2 Average values of grain size, percentage and average values of high-angle and low-angle grain boundaries from EBSD

Alloy =1° 1°-15° >15°
No. L 0 1-fu OLacB Ju Onacs
1 4.748 21.701 0.536 4.660 0.464 41.401

2 11.144 17.807 0.662 5.354 0.338 42.172
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Fig. 4 XRD pattern and FWHM of experimental alloy extrusion materials: (a) XRD spectrum of Alloy 1; (b) FWHM of Alloy 1;
(c) XRD spectrum of Alloy 2; (d) FWHM of Alloy 2
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Table 3 Microstructural and mechanical features calculated

from XRD data

RS5 LRGSR, Frhm AR
Table 5 Yield strength, tensile strength and elongation of
alloy

Alloy  Yield strength/  Tensile strength/  Elongation/

AlloyNo. dmm  (eHV2/% p/10"*m?  g/MPa No. MPa MPa %
1 15491 2.514X107*  0.197 24.21 1 667.8 693.6 4.0
2 71.66  6.834X10*  1.156 58.70 2 682.3 738.6 5.0
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26 GPa.
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Table 4 Hardness and electrical conductivity of aluminum

alloy
Alloy No. Hardness, HV Conductivity(IACS)/%
1 221.57 25.46
2 23243 25.92
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Fig. 6 Tensile fractographs of experimental alloy extrusion

materials: (a) Alloy 1; (b) Alloy 2



§26 455 3 W

SKRAEFE, S BB e s O S5 A SR BE 513

2.5 BRiEEIRMANREE I AE

Bl 7 B &4 1A 2 BrMAE A AL BT 1
e (B B 7 o L, (A) FE TR 5 L A T 4 o
M 25 RN, TR T A B 5 B 4 1) 5 KB TR T A
165 um, CARSETARTEALPE A4 T T 57.1 pm. X
YW TR TEAL B 8 5 T 4 (R0 TR JEE i P e
LR N TN A (PFZ)A8 %5, S AT HiAH(GBP)
FH I 2L PR AT B W A A AN IE LA, dE— RS T
A I FE3 Al , AT 3 5 T A PR RS ok

Bl 8 s i &4 1 A0 2 H M AL 3-T6 5 [ 75—
TIASJE—-T6 I L2 FI#ITE OB, Kl 8 nIh
h, PR ZR, AR B E N B KR
R I, AT AR KO X IERER 2 148 R KR
B, BITETR SRl BEC 9, IX U TIAR B AL B
XA A PR VR 6 il Pk e s AN 2

3 SIS

30 MTENEEENYIEAIZMN
Al-Zn-Mg-Cu R4E &M 8 AR IR L (00.0) W0 IE

7 B A EI d )R B
Fig. 7
(a) Alloy 1; (b) Alloy 2

Intergranular corrosion morphologies of alloys:
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Fig. 8 Exfoliation corrosion morphologies of experimental
alloys: (a) Alloy 1; (b) Alloy 2
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Table 6 Dislocation strengthening and grain-boundaries

strengthening of aluminum alloy

Alloy (0, +01a68)  Ouacs’ (0, + 0GB +0pacn)/

No. MPa MPa MPa
1 82.91 12.55 95.46
2 100.37 6.97 107.34
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Effect of pre-deformation on microstructure and properties of
ultra-high strength aluminum alloy extrusion materials

ZHANG Xiang-li, XU Xiao-jing, LING Zhi-yong, JIANG Wei, TAN Cheng, ZHAO Jian-ji

(Institute of Advanced Manufacturing and Modern Equipment Technology Engineering,

Jiangsu University, Zhenjiang 212013, China)

Abstract: The effects of pre-deformation on microstructure and properties of Al-12.45Zn-3.56Mg-1.12Cu-0.21Zr-
0.05538Sr ultra-high strength aluminum alloy extrusion materials were studied by means of micro-hardness tester and
electrical conductivity test, tensile test, intergranular and exfoliation corrosion experiment, X-ray diffraction (XRD),
scanning electron microscopy (SEM) and electron back-scattered diffraction (EBSD) analysis. The results show that in
the aging system at 121 °C for 24 h, the pre-deformation can effectively introduce dislocations, the dislocation density
increases from 0.197 X 10 m2to 1.156 X 10'* m ™2, and the strength reaches up to 58.7 MPa because of the dislocation
contribution. Based on EBSD analysis, after pre-deformation treatment, the low angle grain boundary proportion (66.2%)
of the pre-deformation alloy increases by 12.6% than that of the underformed alloy, the mean misorientation value
reduces 3.894°, and the average grain size increases by 6.396 um. The pre-deformation treatment can significantly
improve the intergranular corrosion resistance properties (the maximum intergranular corrosion depth reducing from
222.1 um to 165 pum), but little improvement on exfoliation corrosion performance.

Key words: ultra-high strength aluminum alloy; extrusion materials; pre-deformation; microstructure; property
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