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Abstract: The project investigates the annealing process of a precipitation hardening aluminum
redraw rod produced by Vista Metals. After extrusion and rolling, annealing is used to restore ductility This work is sponsored by
of the finished product. However, peripheral coarse grains can form at excessively high annealing Vista Metals Georgia
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temperatures, leading to inconsistencies in the product's mechanical properties. The effect of both L : VISTA
hold time and temperature on this process was investigated through microscopy and hardness Adairsville, Georgla METALS
testing, with hold time standing out as the more significant variable. G EO R G 1A
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Edge vs Center: Differences between edge and center are present after
rolling (Fig. 6). After samples hit 'dead-soft’, trends became less
conclusive. The 620°F micrographs (Fig. 3) show PCGs at the onset

of grain growth, which remain at higher temperatures. Due to data
spread, any trends between hardness and grain size are inconclusive.
s e It's unclear why 770°F grains are smaller than 720°F, since higher

“Edge, 770F temperatures result in larger grains [5]. PCGs are likely unavoidable, but
4 hours of annealing at 670°F may minimize mechanical inconsistencies.

Motivation: Grain defects were observed in Vista's hard alloy redraw
rod after the product is extruded, rolled, and annealed. Specifically,
the occurrence of blown-out grains that inconsistently compromise
different sections of the product was identified as the primary issue.
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Two primary microstructural challenges:

1. Continuous dynamic recrystallization (C-DRX) Rage. 6208 =dge, 7208
« At high temperatures and strains, sub-grain boundaries
absorb dislocations and increase disorientation [1].

* This occurs during hot rolling.

Head vs. Middle: Recrystallization and grain growth seem to begin
earlier in head samples (Fig. 3-4). They likely retain greater cold work
after rolling, possibly due to low or inconsistent mill temperatures. That
additional cold work lowers the recrystallization temperature

as dislocations release stored energy and speeds up annealing [6]. A 4-
hour hold time resulted in comparable hardness values, confirmed by a
95% t-test. Above 6-hours, particularly at high temperatures, head
samples are significantly harder. This could be a result of age
hardening, as solute particles nucleate and grow to strengthen the

2. Peripheral grain growth (PGG) (Fig. 1)
* Abnormally large grains along
edges of sample (peripheral coarse
grains, PCGs).
 Compromise mechanical integrity.
* Occur dynamically during extrusion

Center, 620F ~ Center, 720F Center, 770F

Figure 3. Micrographs of head section samples, all with a hold of 6 hours, at 50x.

Figure 1. Example of

or statically during annealing [1]. Porinfomrd Coaree orains (1] Large peripheral coarse grains can be material [2]. Initially higher cold work in head samples propagates
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Microscopy: Samples were polished up to colloidal silica and Figure 6. Hardness change trends from sample edge to center of head (red) and middle (blue) on peripheral grain structure evolution of an AA7050 aluminum alloy with a
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providing a proxy variable on annealing progression. The Vickers Round 1 - Time 15 30 60 120 240 Nanotechnology. | o |
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sample edge to center. As samples anneal, hardness is expected to
decrease as heavily cold worked grains are replaced by new grain
growth. With peripheral grain growth, differences in hardness
between the edges and centers of the rods may appear [5].
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