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High SCC resistant 7000 series aluminum alloy extrusion
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A study was conducted to develop extrusions of high-strength 7000 series aluminum alloy with
excellent stress-corrosion-cracking (SCC) resistance. The target proof stress was 400 MPa. Normally,
the SCC resistance of 7000 series alloys decreases with increasing strength. This study focused on
the mechanism of SCC; namely, the anodic dissolution of a boundary precipitate, MgZn,. The electric
potential of this precipitate was controlled to suppress its anodic dissolution and to improve the
SCC resistance. Also, the addition of Zr was confirmed to suppress recrystallization, and the surface
recrystallization, which deteriorates SCC resistance, has been suppressed. This paper introduces the
elemental technologies regarding the development of this alloy for achieving both high strength at the

level of 400 MPa proof stress and SCC resistance.
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Table 1 Mechanical properties of new alloy extrusion (Typical)

Yield Stress | Tensile Strength Elongation
Alloy Temper (MPa) (MPa) & (50)
New alloy T7 400 450 14
7003 TS 255 315 15
TNO1 TS 290 345 15
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Fig. 1 Schematic of SCC mechanism
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Fig. 2 Schematic of potential difference of grain boundary

5 [ Test condition]
i Solution: 0.3%NaCl-3.0%K,Cr,0,-3.6%CrO
- i Temperature: 95~100°C
Applied stress: Half of yield stress
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Fig. 3 SEM images of SCC crack tip (Conventional 7000 series alloy)

(b) Enlargement of the area A in (a)
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Fig. 4 The effect of Cu adding on SCC life
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Fig. 5 EDX analysis of MgZn, on grain boundary of Cu added new alloys
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Fig. 6 Effect of amount of Zr addition on refinement of grain size of new alloy extrusion
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Fig. 7 Micro structure of bumper surface made of new alloy
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