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Table 1 Main chemical composition of Al-Zn-Mg-Cu-Zr

aluminum alloy (mass fraction, %)

Al Zn Mg Cu Zr Impurity

Matrix 8.0-9.0 2.3-3.0 2.0-2.6 0.1-0.2 -
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Fig. 1 EBSD microstructures of Al-Zn-Mg-Cu-Zr alloy under different aspect ratios: (a) Initial; (b) H/D=0.50; (c) H/D=0.25;

(d) H/D=0.20 (=380 C, N=5)



27455 6

TR, 2% EEHFEARIER Al-Zn-Mg-Cu-Zr & 4 B 2 238 1127

I, AR R BT DIVE G0, SRRV AR RSO,
DI IR AR B ANk, SR SRR R T wy, fEHR
OF = XA FAE I T AN AR RL (LI 1(c)). K
(3 AR B A T RN, D E A T
AU 1() &Sk T R, R 1(e) 2 75 45°77
s I T — 4 R B DAY, X RS R
JEATEE R R R A T R B R S R B D) T . &
W(d)FT M ER e 0.20 B B2, wTRURER,
FE = S S An /I (1 S5 20 i L 2 R 2 (LB 1(d)
(53] Pl FT 7~ 567 ) o 3K 2 EH T v s L Ao R L 2 Bl 5
K, GERNASFERET &y, AR R EEOR, MBS
JEASEAE RER s (RIS BY ) AR T I i v 2 = AR iR AL
N, PR dtm/EH S S mEMESRE D
Al-Zn-Mg-Cu-Zr 5 RE T 8 HE mIE, Rt
AETERL T A/ 2R . BRICLASN, S 4
TR LRI, FBAVE PR T1E AL 2R, X4 5
45 B TEARER A T A 2 R R4 A

P 2 7~ A EBSD 40T Al-Zn-Mg-Cu-Zr 4 45 i i
FIL AR T Ja KA S T TR/ A 5 o0 A I e vt &5
Fo HE 2 aTLURI, fE 380°CHIARTLAMET,
Al-Zn-Mg- Cu-Zr &4 L 5 Bl S, KA B i St (i
S A 0 > 15°) 1 Lu A s e d f b A | 2
BUEE I, SRt 0.25 I, KA RS Epl
Bl 0583 IXFR W R AR I FErh, Bl 255K
IASFEFERISE R, BUYAR AR I, AE VIR ) 4E
N AARR GG AR A B A S AT, A
)R RS T PR A8 1 i S REOREL R 119 35— AFDRE 1 T B B
PGS, v P A R Y 2 25 43 T B 3 JE TR X
B TR, v L R P A B B, MR

1.0
0.892 I Low angle boundaries (LABs)
I High angle boundaries (HABs)
0.8 0.762
- 0.685
8 0.583
§ 0.6
E 0.417
E 0.315
4 0.238
0.2
0.108

Initial 0.50 0.25 0.20
Aspect ratio

2 RS N Al-Zn-Mg-Cu-Zr &4 S AR
T Ji RS 58 & RN S 8 8 5 931 T
Fig. 2 LABs and HABs distributions of Al-Zn-Mg-Cu-Zr

alloy after HPT under different aspect ratios
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Fig. 3 XRD patterns of Al-Zn-Mg-Cu-Zr alloy before and after HPT under different aspect ratios: (a) Initial; (b) H/D=0.50; (c)

HID=0. 25; (d) H/D =0.20 (=380 C, N=5)
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Fig. 4 Pole figures of Al-Zn-Mg-Cu-Zr alloy before and after HPT under different aspect ratios: (a) Initial; (b) H/D=0.50; (c)

HID=0.25; (d) H/D=0.20 (=380 C, N=5)
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Fig. 5 Inverse pole figures of Al-Zn-Mg-Cu-Zr alloy before and after HPT under different aspect ratios: (a) Initial; (b) H/D=0.50;
(c) H/D=0.25; (d) H/D=0.20 (=380 C, N=5)
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Microstructures and textures of
Al-Zn-Mg-Cu-Zr alloy after high pressure torsion

DING Yong-gen, WANG Bo Xiao-tian, LI Ping, XUE Ke-min

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Al-Zn-Mg-Cu-Zr alloys with different height-diameter ratios were deformed by high pressure torsion at 380 C.
The evolution of microstructures, second-phase particles and textures were studied by electron backscattered
diffractometry (EBSD) and X-ray diffractometry (XRD). The results show that a large number of second-phase particles
precipitate from supersaturated Al matrix, the microstructures are significantly refined, fine dynamic recrystallization
structure occurs at the trigeminal grain boundaries. The density of textures reduces with height-diameter ratios decreasing.
When the height-diameter ratio decreases to 0.20, the preferred orientation direction of grains has also undergone a
significant change, it occurs on the direction of (102) and (111).

Key words: Al-Zn-Mg-Cu-Zr alloy; high pressure torsion; microstructure; texture; height-diameter ratio
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