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The need to increase car safety and performance while reducing fuel emissions and maintaining high 

structural strength, has led car manufacturers to use lighter materials. The high cost and low 

formability of AA7075 aluminium alloy has limited the use of the alloy in the automotive industry, 

but a high strength to weight ratio, coupled with good toughness, makes it a very attractive material 

of choice [1].  

The processing pathway for 7-xxx alloys in the automotive industry is as follows: first the alloy is 

wrought, hot rolled, and then cold rolled to introduce strain into the system, then it is solution treated, 

quenched, and artificially aged by the supplier and then later formed, assembled, and paint baked by 

the car manufacturer. The main problems are that the time between the artificial ageing and being 

formed can be long, which can change the materials properties due to ageing and make the material 

harder to form, and that the final baking treatment takes place at 200 °C, which can lower the 

properties of the alloy [2]. The effects of different ageing temperatures and times had on stability, 

and the bake-hardening response were studied. The samples were artificially aged at 80-120 °C for 

20 and 24 hours. Baking treatments were done to the samples right after the ageing treatment and 1-

3 weeks after naturally ageing. It was found that higher ageing temperatures and times could not 

achieve all three conditions at the same time: low hardness before paint baking, good stability, and 

high hardness after paint baking. When good formability was achieved, stability suffered and vice 

versa. Lower ageing times showed great response to all conditions, however, the final hardness was 

still around 10% lower than desired. 

 References 

1. Österreicher, J. A., Kirov, G., Gerstl, S. S. A., Mukeli, E., Grabner, F., Kumar, M. (2018) Stabilization of 

7xxx Aluminium Alloys. Journal of Alloy and Compounds. 740, pp. 167-173 

2. Cole, C. S., Sherman, A. M. (1994) Lightweight Materials for Automotive Applications. Ford Motor 

Company. MI 48121-2053 


