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Abstract

High strength 7xxx series Al-Zn-Mg alloy have been investigated for using light weight automotive parts
especially for bump back beam. The composition of commercial 7xxx aluminum has the Zn/Mg ratio about
3 and Cu over 2 wt%, but this composition isn't adequate for appling to automotive. bump back beam due
to its high resistance to extrusion and bad weldability. In this study the Zn/Mg ratio was increased for better
extrusion and Cu content was reduced for better welding. With this new composition we investigated the
effect of composition on the resistivity against stress corrosion cracking. As the Zn/Mg ratio is increased
fracture energy obtained by slow strain rate test was decreased, which means degradation of SCC resistance.
While the fracture energy was increased with Cu contents although it is below 1%, which means improvement
of SCC resistance. These effects of composition change on the SCC resistivity were identified by observing
the fracture surface and crack propagation.
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Table 1. Composition of 7xxx alloy used in this study

Sample Zn/Mg Cu Si,Fe,Cr Al
7x71 7.7 <0.2 Max.0.2 Bal.
7x75 4.6 0.35 Max.0.2 Bal.
7X76 3.8 0.45 Max.0.2 Bal.
7x79 3 0.65 Max.0.2 Bal.

Potential(V)
=

el M AAAE Sk pre-exposure AHE AA
sttt oo AR FA A SEFAFF] 1}
Elv}= 1M NaCl +0.3% H,0,+ 0.6M Na,S0,°|
U}, Fracture energye AlE ¥ SEH-HIIA4 0
stress(MPa) Ztel 100 o< stdie] WA s 4
sl ALME AT ] I A E]

3l SEM<2 ARg-ote] IpdH S

E Ao AT FHE #Es] 95k
dHS FRe s Austa Andl & S5

+ A 2.5%+ G4 1.5% §Hos F
Hul 3 & o] &t RS AT

7x79 \

suanl L t:lllul PR EYIT L clllnd 1 lllllld Ll i ety

T PR
1E-7 1E-6 1E-5 1E4 1E-3 0.01 0.1

Current density(A/cmz)
Fig. 1. Polarization curves with different compositions
obtained in 1M NaCl + 0.3% H,O, + 0.6M Na,SO.,.

Table 2. Corrosion current density and voltage obtained
from polarization curves

Sample Leor , Veor Corrosion rate
[A/cm’] [mV] [MPY]
7x71 5.73E-06 —881.1 8.20E-07
7x75 1.13E-06 —909.7 1.61E-07
7X76 9.70E-06 —831.1 1.39E-06
7x79 2.74E-07 —887.1 3.91E-08
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Fig. 2. Stress-strain curves and fracture energies with different compositions measured by SSRT carried out in 1M
NaCl + 0.3% H,0, + 0.6M Na,SO, at 10°s™ (a) 7x71, (b) 7x75, (c) 7x76, (d) 7x79.
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Table 3. Fracture energy ratios with different compositions

obtained by SSRT in 1M NaCl + 0.3% H,0, +
0.6M Na,SOQ, at 10°s™

o

Sample Epr Eso (Epe—Eso)/Egre
7x71 60.97 17.29 0.716
7X75 68.05 68.06 0.000
7X76 71.5 84.10 -0.176

7x79 61.92 78.39 —0.266
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Fig. 3. Fracture energy ratios with different Zn/Mg com-
positions measured by SSRT.
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Fig. 4. Fracture energy ratios with different Cu contents
measured by SSRT.
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Fig. 5. SEM photographs showing the fractured surface
obtained by SSRT (a) 7x71 at pre-exposure,
(b) 7x71 at solution, (c) 7x75 at pre-exposure,
(d) 7x75 at solution, (e) 7x76 at pre-exposure,
(f) 7x76 at solution, (g) 7x79 at pre-exposure,
(h) 7x79 at solution.
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Fig. 6. Optical micrographs showing the cross section
of the fractured surface obtained by SSRT
(@) 7x71 at pre-exposure, (b) 7x71 at solution,
(C) 7xX75 at pre-exposure, (d) 7x75 at solution,
(e) 7x76 at pre-exposure, (f) 7x76 at solution,
(g) 7x79 at pre-exposure, (h) 7x79 at solution.
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