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Half Round Aluminum Extrusions: Why 6063 Usually
Beats 6061

A half round profile can be dimensionally perfect and still fail if the alloy is
wrong. See when 6063 gives the cleanest finish and easiest fabrication,
and when 6061 is worth the extra strength.

The alloy is the real decision

When a half round profile misses the mark, the geometry is rarely the real problem. The shape
can be correct on paper and still fail in service because the alloy cannot handle the job. That is
why a wrong_alloy choice is not a minor sourcing mistake. It changes how the metal extrudes,

how it finishes, how it bends, and how long it survives once installed.

A half round profile makes alloy differences easier to see than many buyers expect. The
curved face catches light and exposes die lines, anodizing variation, and surface chatter. The
flat back takes fasteners, weld heat, and mounting stress. One alloy has to satisfy both sides
of the part: the visible side and the working side.

Why 6063 is the default for most half round profiles

6063 is the alloy that usually wins when appearance, corrosion resistance, and easy extrusion
matter more than raw strength. Its lower alloy content gives the press an easier path through
the die, which usually means cleaner surfaces and more consistent dimensions on complex or
cosmetic profiles.

In practical terms, 6063 tends to deliver:

e smoother as-extruded surfaces

e better anodizing consistency

e stronger corrosion resistance in everyday outdoor exposure

e easier bending and forming after extrusion

» |ower risk of visible surface defects on polished or architectural parts

That combination is why 6063 shows up so often in handrails, decorative trim, furniture details,
storefront accents, and visible building profiles. A profile that lives in the customer’s line of
sight benefits from the cleaner finish more than it benefits from extra hardness.
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The strength numbers tell the story without drama. In T6 temper, 6063 is typically around
35,000 psi tensile strength, while 6061 is closer to 45,000 psi. That gap matters if the part is
actually carrying load, but it does not matter much if the part is mainly covering an edge or
providing a clean handhold.

Where 6061 earns its place

6061 is the alloy to reach for when the part has to work harder than it has to look. It is stronger,
harder, and better suited to load-bearing applications, impact-prone environments, and parts
that will see real mechanical stress.

Typical reasons to choose 6061 include:

e structural bracing

equipment guards that may take repeated impacts

transportation components

mounting rails with longer spans or wider fastener spacing

parts that will be machined heavily after extrusion

The tradeoff is not subtle. 6061 is less forgiving in extrusion, more demanding on tooling, and
usually less cooperative when the spec also asks for a flawless cosmetic finish. On a visible
half round profile, the difference can show up as more apparent surface lines, less uniform
anodizing, and a higher chance that post-extrusion polishing or touch-up becomes part of the
job.

6061 also puts more pressure on fabrication decisions. If the profile needs bending after
extrusion, the harder alloy can spring back more and crack sooner than a softer, more
formable option. That does not make it the wrong choice. It just means the fabrication plan has
to be built around the alloy instead of hoping the alloy will adapt to the plan.

The failure modes that show up after purchase

The most expensive alloy mistakes are not always dramatic breakages. More often, the
project fails in ways that show up late, after the material is already on site.

The part looks right but finishes badly

If a decorative half round profile is made from 6061, the surface may still be usable, but the
finish often demands more tolerance from the die, more inspection, and sometimes more
secondary work. On anodized parts, small surface differences become easy to see. A profile
that looked acceptable in raw metal can turn into a rejected batch once the finish is applied.



The part installs cleanly but dents too easily

If a load-bearing or impact-prone profile is made from 6063, the surface quality may be
excellent and the cost may be attractive, but the part can deform under service loads. That risk
is especially real on handrails, guide rails, and guards where the profile must resist point loads
rather than simply look good.

The part bends in concept but not in the shop

A lot of field failures begin with a drawing that assumes bending will be easy. If the fabrication
sequence requires formed corners or curved runs, the alloy and temper need to support that
reality. A 6061 vs 6063 guide is useful only when it treats bending, aging, and finish order as
part of the same decision, not separate boxes to check.

The part survives indoors and ages badly outdoors

For exterior decorative work, 6063 often has the edge because its surface and corrosion
behavior tend to age more gracefully. The base alloy does not replace a good finish system,
but it does influence how quickly staining, oxidation, and cosmetic degradation appear when
the part lives in humidity, sun, or salty air.

The decision rule that keeps projects honest

Half round profiles are easy to overthink and easy to underthink. The cleanest rule is to let the
dominant failure mode decide the alloy.
Choose 6063 when the part is primarily:

* visible

» formed or bent after extrusion

e exposed to weather but not severe structural loading

e expected to anodize cleanly

e used as trim, edging, handrail detail, or architectural accent

Choose 6061 when the part is primarily:

» load-bearing

e impact-resistant

e part of a structural assembly

e machined after extrusion

¢ hidden enough that surface refinement is secondary



If both appearance and strength matter, the part needs a harder conversation before ordering.
Sometimes the answer is still 6061, but the finish budget, fabrication plan, and tolerance
expectations need to be set with that choice in mind. Other times the better answer is to
redesign the support system so 6063 can do the job cleanly.

Temper matters, but it follows alloy selection

Alloy choice sets the ceiling. Temper decides how much of that ceiling gets used.

T5 tempers are common when the goal is a practical balance of cost, formability, and
moderate strength. T6 tempers push strength and hardness higher, which is useful on
structural parts but less friendly to aggressive bending or field fabrication.

That means the real question is not simply whether the profile is 6061 or 6063. It is whether
the part needs the softer, more formable behavior of a profile that will be shaped after
extrusion, or the harder, more durable behavior of a profile that will spend its life resisting load.

What to ask before placing the order

Before approving a half round extrusion, the alloy question should be answered with blunt
specificity:

1. Will the profile be seen or hidden?

2. Will it carry sustained load, impact, or just serve as trim?

3. Will it be bent, welded, drilled, or machined after delivery?

4. Will the finish be anodized, powder coated, or left natural?

5. Will it live indoors, outdoors, or near salt air and chemicals?

6. Is the part being selected for cost, appearance, strength, or a mix of all three?

The answers usually point in one direction. If appearance and formability dominate, 6063 is
usually the smarter default. If the part must resist load and abuse, 6061 becomes the safer
call. The mistake is assuming the two alloys are interchangeable just because both are
aluminum and both can be extruded into a half round shape.

The biggest source of project pain is not choosing a strong alloy or a pretty alloy. It is choosing
the wrong one for the failure you can least afford.

The practical default

For most half round aluminum extrusions, start with 6063 and only move to 6061 when the
load case proves it is necessary. That single decision prevents a long list of problems: poor
finish quality, difficult bending, unnecessary cost, and profiles that look right on arrival but age
badly in service.



If the profile is visible first and structural second, 6063 is usually the safer bet. If structural
performance comes first, 6061 is usually worth the tradeoft.
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