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/lNTRODUCTlON N Al sheet

M Al extrusions
M Al castings

Al in automotive industry HSS

« Vehicle lightweighting
Reduced fuel consumption

Increased autonomy
(electric vehicles)

modern vehicles [1] automobile [2]

Project scope Objectives

to replace Al-Zn alloys for crash components in Industrial process

. B

Fig. 1 : Typical materials for body structure of Fig. 2: Wrought aluminum alloy mixture from ‘ ’

Develop novel high performance AI-Mg-Si alloys « Develop a lab-scale extrusion simulator to reproduce * Yield strength > 400 MPa

automobile « Reduce lead tfime and cost of alloy development  Intergranular corrosion < 150 um

772 Problematic : Alloys 7xxx

Difficult to recycle
High cost $$
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Desired properties

Elongation > 10 %

/METHODOLOGY

Materials
Billets @1.405 X 2 in
Experimental alloy :
Al-Mg-Si+...+Cr

Extrusion with indusirial process

« Water quench
Extrusion with simulator

Billet preheating time : 0 - 20 min
Extrusion speed : 5- 12 in/min

Heat tfreatment (T5 temper) Comparison simulator vs

Natural aging : 24 hr « YS, UTS & EL
 Artificial aging : 8 hr, 175°C « Microstructure

industrial process
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. . o * Investigate the difference in mec. prop. and microstructure
» Elevated extrusion speed is beneficial for mec. prop. by between the simulator and industrial process

INncreasing exit temperature and decreasing the delay . DOE : 1 exirusion speed and preheating temperature
before quenching .
 Measure exit temperature

« The simulator can be used as a reliable tool to decrease , , , ,
cost and lead time of alloy development « Evaluate intergran. corrosion of extrusions from the simulator
« Aging curve : 175°C (4-32hr)

» The simulator could be useful to optimize the industrial

S process parameters for this alloy  Extrude variants of the base alloy with the simulator

/

Journée des étudiants — REGAL Sl

Québec 5 et 6 novembre 2020

participation of Alcoa and the Quebec Metallurgy Center.

References

[1] « Audi puts steel back in the new A8 », Green Car Congress. [Online]

[2] P. Zapp, G. Rombach, et W. Kuckshinrichs, « THE FUTURE OF AUTOMOTIVE ALUMINIUM », p. 8.

[3] T. Sheppard, Extrusion of Aluminium Alloys. Springer Science & Business Media, 2013.

[4] W. Z. Misiolek et R. M. Kelly, « Extrusion of Aluminum Alloys », in Metalworking: Bulk Forming, ASM
International, 2005, p. 522-527.

[5] H. Zhu, M. J. Couper, et A. K. Dahle, « Effect of process variables on Mg-Si particles and extrudability of 6xxx
series aluminum extrusions », JOM, vol. 63, n° 11, p. 66-71, nov. 2011.

[6] H. J. McQueen, Hot deformation and processing of aluminum alloys. Boca Raton: CRC Press, 2011.

Sk N E X

el kil
EX 3. EX3
el ki

-
m-. MONTREAL

| UQAC
WIS 1019 Université du Québec Enoxg-
E SHERBROOKE a Chicoutimi RIVIERES



