Downloaded from: justpaste.it/5740b

Clear Anodized Aluminum Extrusions: Why Alloy
Choice Decides the Finish

A clear anodized finish is only as good as the alloy behind it. 6063, 6061,
5005, and copper-rich alloys behave very differently at the anodizing line,
and the wrong choice can leave a visible surface looking dull, gray...

The alloy is the finish

Two extrusions can go through the same anodizing line, receive the same current density, sit
in the same seal tank, and still look like different products. The bath settings matter, but the
alloy matters more. That is the practical reality behind clear anodized aluminum extrusions: if
the substrate is wrong, the finish can never look fully right.

Clear anodizing is a conversion finish, not a cover-up. It grows a transparent aluminum oxide
layer from the metal itself. That means the surface chemistry of the alloy shows through the
finish in a very literal way. Copper, zinc, silicon-rich intermetallics, and even small differences
in billet cleanliness can shift the final tone from bright silver-gray to slightly yellow, smoky, or
blotchy.

The anodizing tank does not create consistency; it reveals whether the alloy
already had it.

Why transparent oxide still shows alloy differences

The oxide layer is clear, but the metal underneath is not uniform. During anodizing, the
aluminum turns into aluminum oxide, while alloying particles and intermetallic compounds
behave differently from the surrounding matrix. Some dissolve or etch at a different rate. Some
resist oxidation and remain as tiny inclusions. Some alter the local current distribution during
the process.

Those microscopic differences become visible because the coating is transparent. A painted
part can hide a lot. A clear anodized part cannot. If the alloy is full of coarse particles or higher
levels of copper and zinc, the anodized surface can look uneven even when the process
control is excellent.

That is why a perfect bath does not guarantee a perfect finish. The anodizer can control
temperature, voltage, time, and sealing quality. The anodizer cannot turn a finicky alloy into a
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forgiving one.
Why 6063 is the architectural default

6063 earned its reputation the hard way: on actual visible projects. Its chemistry is tuned for
extrudability and clean appearance, with magnesium and silicon in a range that supports a
stable anodized look while keeping copper very low. In practical terms, that means fewer
visual surprises.

A typical 6063-T6 extrusion will not have the same tensile strength as 6061-T6, but it often
produces a far better clear finish. On visible profiles, that tradeoff usually pays off. 6063 is the
alloy that most reliably gives storefront frames, curtainwall trim, handrails, decorative
channels, and furniture profiles a crisp, even, neutral metallic tone.

The reason is simple: 6063 gives the anodizer a cleaner canvas. Less copper means less risk
of warm discoloration. Finer, more compatible chemistry means fewer dark specks and less
tendency toward a mottled finish after etching and sealing. When appearance is the priority,
6063 is usually the right starting point.

Why 6061 looks strong on paper and softer on the wall

6061 is a better structural alloy than 6063 in many applications. It brings noticeably higher
strength, and that matters for machined components, load-bearing frames, brackets, and parts
that need threaded holes or higher mechanical performance. The problem is that its added
strength comes with a cosmetic cost.

6061 contains more copper than 6063, and that copper can subtly shift the anodized tone.
Instead of a clean silver-gray finish, the part may lean slightly yellow, gray, or dull. The
difference can be small on a short sample coupon and obvious on a long production stick
under daylight. That is where approval mistakes happen. A two-foot sample can look
acceptable. A twelve-foot extrusion can tell a different story.

This is why finish disputes are often misdiagnosed. The part did not fail because the anodizer
forgot to seal it. The part failed because the alloy was never ideal for a clear visible finish in
the first place.

6061 is not a bad alloy. It is simply the wrong default when the finished face is what customers
will see and judge. If the project is a concealed bracket, a machine component, or a structural
member where strength beats appearance, 6061 makes sense. If the part is on the front of a
building, 6063 is usually the safer call.

Mixed alloys create permanent mismatch



One of the easiest ways to ruin a clean architectural elevation is to mix alloys in the same
visible field. A 6063 frame next to a 6061 support can look close in the shop and mismatched
on site. The same issue shows up when one vendor supplies different heats or when an
assembler substitutes a similar-looking profile without checking the alloy certificate.

Once anodized, the mismatch is baked in. There is no practical field fix that makes two
different chemistries look identical under daylight. If visual continuity matters, all visible
members should come from the same alloy, the same temper, and ideally the same production
lot.

That is especially important on large jobs with long sightlines. A small difference that passes
unnoticed in a sample rack becomes obvious across a storefront, a lobby railing, or a
curtainwall system.

Where 5005 fits

5005 is often discussed more in sheet and panel work than in extrusion-heavy jobs, but it
deserves attention because it anodizes with excellent color consistency. When the goal is a
uniform clear or lightly tinted architectural appearance, 5005 is a strong option for flat
components and cladding-type work.

It is not the answer for every profile, and it does not replace 6063 as the architectural extrusion
standard. Still, it serves as a useful benchmark: when appearance is the main requirement,
alloys with cleaner anodizing behavior usually outperform stronger but less cooperative
options.

The alloys that should rarely be used for visible clear finishes

Some alloy families are simply poor matches for a clear anodized look.

» 1xxx series alloys can anodize very cleanly, but they are too soft for most extrusion
applications that need real strength or stiffness.

» 3xxx and many 5xxx alloys can give good results, especially when uniformity matters
more than maximum structural performance.

o 2xxx alloys, with their higher copper content, often produce darker, less predictable clear
finishes.

e 7xxx alloys, with zinc and other additions, can also come out darker or less uniform, even
when the process is controlled carefully.

These alloys may be excellent engineering choices in the right context. They are just not ideal
when the finish has to stay bright, neutral, and visually consistent across visible surfaces.

The part of the spec that matters most



A clear anodizing callout that names only the finish is incomplete. The alloy has to be part of
the specification, because alloy choice changes the appearance before the anodizer even
starts.

For visible extrusions, the practical callout should include:

e the exact alloy and temper

e the anodizing type and class

 the target coating thickness

» the acceptable appearance range

¢ whether all visible parts must come from the same alloy and lot

That last point matters more than many teams realize. A precise coating thickness cannot
make 6061 look like 6063. A stronger seal cannot erase a copper-driven tone shift. Finish
controls are important, but they operate within the limits set by the billet.

When a project is sensitive to appearance, sample approval should happen on production
material, not on a convenient test piece. The sample should match the real profile, real alloy,
real temper, and real pretreatment. Anything less invites surprises.

The selection rule that holds up in real projects

The most reliable rule is also the simplest:

» choose 6063 for visible clear anodized extrusions

» choose 6061 when structural performance justifies the cosmetic tradeoff
e consider 5005 for highly uniform panel-like applications

e avoid 2xxx and 7xxx alloys on surfaces that have to look pristine
 solve strength with geometry before sacrificing finish quality

That last point saves a lot of trouble. Too many projects reach for a stronger alloy because the
section was under-designed. It is usually better to reshape the extrusion, thicken the wall, or
reinforce the assembly than to switch to a chemistry that makes the finish harder to control.
The finish does not begin in the anodizing tank. It begins at alloy selection. Get that right, and
the clear anodized surface looks effortless. Get it wrong, and no amount of process control
can fully hide the mistake.
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