The Society of Mterials Science,

Japan

(4% (J. Soc. Mat. Sci., Japan), Vol. 43, No. 485, pp. 210-216, Feb. 1994

za
aff

X

Al-Zn-Mg-Cu-La /M &E 05 [5RMEERE &
eI EF NI KITY Cr, Mn
B LU Mg iNImoRE
=2 bw —* L # = M
X H o —r E (T
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Two groups of the extruded high strength Al-Zn-Mg-Cu-La system alloys, including Al-10
wt%Zn-1 wt%Mg-1.5 wt.%Cu-3 wt%La with various Cr and Mn contents and Al-8 wt.%Zn-1.2
wt.%Cu-4.0 wt.%La with various Mg contents, were developed as the mechanical materials with a
good stress corrosion cracking (SCC) resistance. In these alloys, the effects of the additional elements
were investigated on the mechanical properties and SCC life. The main results are as follows ;

(1) The second phase particles which contained Zn and La were observed in the matrix, and dis-
persed homogeneously. The size of the particles was 5 to 10 gm. For the alloys with Cr, dispersoids in-
cluding Cr were also observed in the matrix. Their size was over 10 ym.

(2) The maximum value of 568 MPa in tensile strength was observed in Al-8 wt.%Zn-1.2
wt.%Cu-4.0 wt%La with 2.5 wt.%Mg, which was nearly equal to the commercial aluminum alloys-
7075-T73 and 7475-T6.

(3) The excellent resistance of SCC was obtained in these alloys. Their SCC lives were over 15
times as long as that of Al-8 wt.%Zn-1 wt.%Mg master alloy. In conclusion, we developed extruded

Al-high Zn-low Mg system alloys with high strength and good SCC resistance.
Key words : SCC, Transitional elements, Al-Zn-Mg-La system alloys, Extrusion,

Hydrogen embrittlement
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Table I. Alloy code and chemical composition of Al-10 wt.%Zn-1.5 wt.%Mg-
0.6 wt.%Cu-3 wt.%La-x wt.%Cr-y wt.%Mn alloys.
Code Zn Mg Cu Cr Mn Fe Si La Al
09Cr 10.22 1.61 0.59 0.09 0.01 0.11 0.06 2.86 Bal.
22Cr 9.98 1.56 0.59 0.22 0.01 0.13 0.06 2.84 Bal.
20Mn 10.11 1.58 0.58 Tr. 0.20 0.11 0.05 2.91 Bal.
38Mn 10.14 1.54 0.57 Tr. 0.38 0.12 0.06 2.85 Bal.
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Table II. Alloy code and chemical composition of Al-8 wt.%Zn-x wt.%Mg-
1.2 wt.%Cu-4.0 wt.%La alloys and 7075T73 alloy.

Code Zu Mg Cu Cr Mn Fe Si La Al
10Mg 7.80 1.00 1.20 — - 0.11 0.06 3.80 Bal.
15Mg 7.40 1.50 1.20 — — 0.11 0.06 3.80 Bal.
25Mg 8.00 2.50 1.20 — — 0.11 0.06 3.70 Bal.
7075T73 5.14 2.52 1.50 0.18 0.05 0.15 0.07 — Bal.
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Fig. 1. Typical microstructures of Al-10 wt.%Zn-
1.5 wt.%Mg-0.6 wt.%Cu-3 wt.%La-x wt.%Cr-
y wt.%Mn alloys.
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Fig. 2. Typical microstructures of Al-8 wt.%Zn-
x wt.%Mg-1.2 wt.%Cu-4.0 wt.%La alloys and
7075T73 alloy.
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Fig. 3. The change in grain size of Al-8 wt.%Zn-
x wt.%Mg-1.2 wt.%Cu-4.0 wt.%La alloys with
Mg contents.
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Fig. 4. Results of the tensile properties of
Al-10 wt.%Zn-1.5 wt.%Mg-0.6 wt.%
Cu-3 wt%La-x wt%Cr-y wt%Mn
alloys.
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Fig. 5. Results of the tensile properties of
Al-8 wt.%Zn-x wt.%Mg-1.2 wt.%Cu-
40 wt.%La alloys and 7075T73 alloy.
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Fig. 6. The change in behavior of SCC for
Al-10 wt%Zn-15 wt.%Mg-0.6 wt.%
Cu- 3 wt%La-x wt.%Cr-y wt.%Mn
alloys.
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Fig. 7. Results of SCC test for Al-8 wt.%Zn-
x wt.%Mg-1.2 wt.%Cu-4.0 wt.%La alloys
and 7075T73 alloy.
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Fig. 8. Scanning electron micrographs of SCC crack for Al-8 wt.%
Zn-x wt.%Mg-1.2 wt.%Cu-4.0 wt.%La alloys.
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Table . Conditions for X-ray stress

measurement.
Method Parallel beam method

Characteristic X-ray Cr-Ka

Filter V foil

Diffraction plane Al (222)

Tube voltage 30kV

Tube current 10 mA

Detector PSPC

Irradiated area $2 mm

X -ray stress constant

—92.18 MPa/deg

Oscillation angle 7 deg
Oscillation times 4
Oscillation speed 1 deg/sec

Table IV. Residual stress along the extruding
direction on the surface for Al-8 wt.%Zn-
x wt.%Mg-1.2 wt.%Cu-4.0 wt.%La alloys.

Code Residual stress ¢, (MPa)
10Mg ~9.12+2.89
15Mg 18.5 +3.04
25Mg 29.0 +2.84
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