
Scientific line:

Title:

Author(s):

Speaker:

Company:

Abstract:


	Text1: Effect of Zr in 6110A forging stock
	Text2: Hydro Aluminium AS, Raufoss Technology
	Text3: Endre A. Hennum, Ulf H. Tundal, Magne H. Boge, Jørgen Li
	Text4: Endre A. Hennum
	Text5: Endre A. Hennum, Ph.D, is a Senior Research Scientist at the Hydro Aluminium Materials R&D Centre. He has been working with alloy development and aluminium technology for 8 years.
	Text6: In some high-performance 6xxx aluminium alloys, small amounts of Zr are added as a dispersoid-forming element to enhance recrystallisation resistance during thermomechanical processing such as hot extrusion, rolling and forging. Preventing recrystallisation is very important to achieve high-strength aluminium alloys with sufficient ductility and toughness which enables the use of aluminium in demanding automotive applications. Compared to the main dispersoid-forming elements Mn and Cr, the drawback of Zr is the negative effect on castability caused primarily by deactivation of the grain refiner. Even relatively small amounts (<0.05 wt.%) have a significant effect which also makes Zr a very little recycling-friendly element. In this study, 6110A alloys with three levels of Zr from zero to 0.10 wt.% were cast in Ø110 mm forging stock with low pressure casting (LPC) technology. The alloys were homogenised and then forged into Front Lower Control Arm (FLCA) wheel suspension components in an industrial T5 forging line. Subsequent characterisation of the microstructure by standard techniques in addition to tensile testing showed that there is no effect of adding Zr up to 0.10 wt.% either on the grain structure or mechanical properties after T5 processing. To investigate the effect on re-crystallisation resistance, pieces of the components were heat treated at temperatures typically used in industrial processes for different times. The recrystallisation resistance was evaluated by examination of the grain structure after heat treatment. It was found that the increased Zr additions had a very limited, if any, effect on re-crystallisation resistance. In total, the results show that the effect of adding Zr in 6xxx alloys forged in a T5 line in as-homogenised condition is very limited. The explanation for this is that the Mn and Cr content provide sufficient recrystallisation resistance for the current processing conditions and that the Zr-dispersoids lose some of its recrystallisation preventing capability in 6xxx alloys due to the high Si content. Any potential benefits are small, and do not balance the negative impacts on castability, alloying cost and recyclability. Increased recrystallisation resistance can be achieved by increasing the Mn or Cr content in more cost and recycling-friendly manner.
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