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Effects of precipitation of Al;Zr particles on microstructures,
textures and properties of Al-Zn-Mg-Cu alloy hot-rolled plate
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Abstract: The precipitation of Al;Zr particles near grain boundary was significantly different after two kinds of
homogenization in the experimental Al-7.81Zn-1.62Mg-1.81Cu (AA7085) alloy. The microstructures, textures and
properties of these two specimens were investigated. The results show that staged homogenization can promote Al;Zr
particles precipitate in grain boundary areas. The less the Al;Zr particles precipitate in the grain boundary areas, the
stronger the hot-rolling textures are. Al;Zr particles which are coherent with matrix would inhibit the movement of
dislocation induced by stress and also the migration of sub-grain boundary and grain boundary induced by thermal
activation. In this way, Al;Zr particles could decrease the deformation textures and prevent recovery and recrystallization,
which improves its hardness and extends the existence time of peak hardness. All these improve mechanical properties of
materials.
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Table 1 Chemical composition of investigated 7085-type and AA7085 alloy

Mass fraction/%

Alloy
Zn Mg Cu Zr Fe Si Mn Ti Al
AAT7085 7.0-8.0 1.2-1.8 1.3-2.0 0.08-0.15 <0.08 <0.06 <0.04 <0.06 Bal.
7085 alloy 7.81 1.62 1.81 0.13 0.07 0.05 0.04 0.06 Bal.
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Fig. 1 Optical micrographs of homogenized as-cast specimens: (a) S470; (b) SS470
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Fig. 2 Bright field images and SAED patterns of Al;Zr particles precipitation after different homogenization regimes: (a) S470;

(b) SS470
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Fig. 3 SEM image(a) and EDS spectrum(b) of as-cast specimens heated at 400 ‘C
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Fig. 4 Bright field TEM images and XRD

patterns of hot-rolled 7085-type aluminum alloys
after different homogenization regimes: (a) TEM
image, S470R; (b) TEM image, SS470R;
(c) XRD patterns

S PEANR] . Ry T ST M LL S AR S SR 2 5y
Z=5, I 6 B Tl 5 o ODF [ B-Hi ] £k (B-fiber)-
a-H 1] £ (B-fiber)s Cube RD F1 Cube ND HX [i] £ 43 #7
i 6 FTLUE H, R ELSW B AT
FCC i PR 25 40 1 LI B A R 1 5 SR A 1) B-H 1) %
Al a-B 2R b, A B-HR M 26 R o-HX 7 26 F (¥ {011}



362 P EA SRR 201242 A
Fro 5° 3 15—
= = ==
ROT——— 25— 30— 35—

< = -~ lags

@@ SN

A0 A5 [50——— [55 |

—c=< <H &= <=

= & & @

O /i% 4 - L= > ]
80° o 902 7 0° y 90° o
C;’Qt@ = ¢2=C01;5t @%%% @,=Const

- Maximum:| [~ P — Maximum:

¢10.01 (a) ¢ 8.21 (b)

Levels: 1.1, 2.0, 3.0, 5.0, 7.0, 9.0, 11.0

Levels: 1.1, 2.0, 3.0, 5.0, 7.0, 9.0

5 ANFESIEHI AL LR 7085 B < AELRE S R R 73417 b5 L (ODF)
Fig. 5 Orientation distribution function (ODF) graphics of hot-rolled samples with different homogenization regimes: (a) S470R;

(b) SS470R
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Fig. 6 Analytical results of ODF in Fig. 5 along a-fiber(a), S-fiber(b), Cube-ND(c) and Cube-RD(d)
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Fig. 7 Optical micrographs of aged samples: (a) S470R
sample; (b) SS470R sample
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Fig. 8 Changing curves of hardness of S470R and SS470R
samples after solution treated and aging at 1 210 ‘C for

different times
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