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Effects of Zr Addition on Microstructures and Mechanical Properties of
Extruded Al-Zn-Mg-La System Alloys with High Stress

Corrosion Cracking Resistance
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Yoichi KisHr*, Yukio Hirose**, Ichizoh TSUKUDA***
Shigekazu Nacar*** and Kenji HIGASHI****

The effects of addition of Zr on both microstructures and mechanical properties of four advanced
Al-8 wt.% Zn-1 wt.% Mg-0~2.4 wt.% La alloys were investigated, which had excellent stress corrosion
cracking (SCC) resistance. The main results are as follows ;

(1) The peripheral zone of all the extruded Al-Zn-Mg-Zr-La alloys were recrystallized with
coarse grained structures, and the regions within the core were fibrous and unrecrystallized on macro-
scale. The core region was consisted of subgrains with low angle orientation, which were situated in
layer-like colonies. For the alloys with La, the primary phase particles including elements of La and
Zn dispersed in the matrix.

(2) Tensile properties of Al-8 wt% Zn-1 wt.% Mg-0.1 wt.% Zr with various La content were
much superior to Al-8 wt.% Zn-1 wt% Mg alloy (the master alloy). Values in tensile strength were
from 460 to 490 MPa, and a maximum in elongation was about 11%.

(3) The crack nucleation life on the SCC tests increased with increasing La content. The core
region including the fibrous structures with fine subgrains exhibited more resistant to SCC than the
peripheral one with the recrystallized coarse structure.
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Table 1. Alloy code and chemical composition of Al-8 wt. % Zn-1 wt. % Mg-

0.1 wt. % Zr with various La content.
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00La | 7.96 | 1.10 | <0.01 | <0.01 | <0.01 | 0.10 | 0.11 | 0.05 | — Bal. La @0 S-T Wl 617
~ S Py <
06La | 8.09 | 1.10 | <0.01 | <0.01 | <0.01 | 0.10 | 0.12 | 0.05 | 0.61 | Bal 57 0BOBEERTH
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Fig. 2. Typical microstructures after T6 treatment on S-T section of extruded Al-8 wt.% Zn-
1 wt.% Mg-0.1 wt.% Zr with various La contents.
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Fig. 3. Typical microstructures after T6 treatment on L-S section of extruded Al-8 wt.% Zn-
1 wt.% Mg-0.1 wt.% Zr with various La contants.
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Table II. Sizes in different directions for subgrain
and recrystallized grain.

Subgrain size Grain size
d (um) d (um)
L T S L T S
00La 16.0 11.6 5.82 68.2 36.1 15.3

06La 14.4 7.80 4.08 45.1 24.4 9.67
12La 7.70 6.75 4.88 27.6 14.8 8.62
24La 5.53 6.50 3.74 21.2 12.1 7.21

L : Extrusion direction.
T : Width direction.
S: Thickness direction.
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Fig. 4. Changes of size in (sub) grain and volume
fraction of region for recrystallized structures
with various La contents.
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Fig. 5. The change in behavior of tensile properties
for extruded Al-8 wt.% Zn-1 wt.% Mg alloys
with various Zr and La contents.
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Fig. 6. Schematic explanation for relationship

between yield stress and (sub) grain size.
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Fig. 8. Optical micrographs on SCC test specimen surfaces at 900 sec for Al-8 wt.% Zn-

1 wt.% Mg-0.1 wt.% Zr with various La contents.
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Fig. 9. An example of stress corrosion crack path
in S-T section for Al-8 wt.% Zn-1 wt.%
Mg-0.1 wt.% Zr-2.4 wt.% La alloy.
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