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Why 6063-T5 Aluminum Wins in Extrusions—and
When It Doesn't

T5 is often the smartest choice for aluminum extrusions because it
balances shape control, finish, and usable strength. The catch is knowing
exactly where that balance breaks down.

T5 wins because it matches how extrusions are actually made

T5 does not win by being the strongest condition on the chart. It wins because it fits the way a
profile is born, cooled, aged, cut, drilled, and finished. That is the part most spec sheets do not
make obvious. When a shape leaves the press, the real battle is usually not ultimate strength.
It is whether the section stays straight, holds its dimensions after machining, and still looks
clean after anodizing or paint.

That is why 6063-T5 extrusion profiles show up so often in architectural and light industrial

work. The temper is doing more than adding some strength. It is helping the extrusion behave
like a finished product instead of a stressed-out shape waiting to move around in the shop.

A lot of buyers read T5 as if it were a shorthand for moderate strength. That misses the bigger
point. T5 is a process outcome. The alloy is shaped hot, cooled from that shaping step, and
then artificially aged. The aging step gives useful strength, but it also keeps the profile inside a
manufacturing window that is friendlier to real-world production than a harder, more
aggressive route.

That is why T5 often feels like the temper that keeps a job predictable.

The hidden advantage is dimensional stability

The strongest profile on paper is not always the one that lands best in production. In extrusion
work, residual stress matters just as much as raw strength. A profile can look perfect when it
comes off the press and still move after a saw cut, a pocket milling operation, or a drilled hole.
If the internal stress is high, the part relaxes in ways that ruin fit-up later.

T5 tends to reduce that headache. The lower-stress behavior is one reason it is SO common in
long, thin, or visually exposed sections. A window mullion, a curtain wall component, a display-
frame rail, or a solar support piece may not need maximum load capacity. It needs to stay
straight, assemble cleanly, and look consistent after finishing.

That is where T5 earns its keep:
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¢ |long profiles that must stay straight after cut-to-length operations

 thin walls that are sensitive to distortion

* Vvisible extrusions where surface quality matters as much as structural performance
e assemblies that need clean hole locations and repeatable fit

 profiles that will be anodized, where movement or surface defects become obvious

A high-strength temper can be the wrong tool if it creates more post-process movement than
the part can tolerate. In that situation, the “stronger” choice costs more in scrap, rework, and
time than it returns in performance.

Where T5 clearly makes sense

TS5 is at its best when the design is extrusion-led rather than load-led. That means the shape
matters first, and the part only needs enough strength to do its job without unnecessary mass
or complexity.

Typical wins include:

e window and door frames

e curtain wall and facade components

e trim, rails, and decorative structural sections

« furniture tubing and display hardware

e light-duty industrial frames and guards

e solar mounting rails and similar long, repetitive profiles

The common thread is not just moderate load. It is the combination of moderate load plus a
premium on appearance, repeatability, and easy production. In those jobs, T5 is often the right
compromise because it lets the extrusion run well and still leaves enough strength for service.
There is also a finish advantage in 6063-based work. The alloy is well known for good surface
guality and anodizing response, so T5 often ends up being the practical sweet spot for visible
parts that need a clean architectural finish. If the profile is going to be seen every day, finish is
not cosmetic trivia. It is part of the product.

Where T5 starts to falil

T5 fails when the part stops being extrusion-friendly and becomes stress-driven.

The first failure mode is load. If the section is carrying serious bending, concentrated point
loads, or large service deflection, a TS temper may simply not leave enough margin. In those
cases, a stronger temper or even a different alloy family is the better decision. The key is not
to ask whether T5 is good. The key is to ask whether T5 leaves enough room above the
expected service load.



The second failure mode is welding. Heat- treatable aluminum does not stay at its original
base-metal condition near the weld. The heat-affected zone softens, which means a welded
T5 assembly should never be judged as if the whole part kept its original temper. If the design
depends on the weld area carrying the same load as the parent metal, the spec needs a
harder look. A welded frame can still be perfectly viable in T5, but only if the load path and joint
design are honest about the softened zone.

The third failure mode is secondary forming. If the part must be bent sharply after extrusion, a
softer condition may be safer. T5 is workable, but it is not the same as starting with the most
form-friendly condition. Tight radii, flares, and aggressive post-forming operations can expose
cracks, surface marks, or springback that were not part of the original quote.

The fourth failure mode is wear or dent resistance. A visible rail or enclosure part can survive
structurally while still feeling too soft in hand or too easy to ding in service. If the application
involves repeated contact, clamping, or abrasion, the temper decision may need to shift
toward higher hardness rather than just acceptable strength.

That is why T5 is not a universal default. It is a targeted answer.

The spec has to describe the real constraint

Most sourcing mistakes happen before the quote ever comes back. The request is too vague.
Someone writes alloy only, or temper only, or says extrusion and assumes the supplier will
infer the rest. That is how the wrong product gets priced with confidence.

A useful spec says what actually matters:

 alloy number, not just series

e temper, not just heat-treatable or aged

e profile geometry and wall thickness

* visible surfaces and finish requirements

e cut length and straightness limits

e any bending, drilling, machining, or welding after extrusion
 tolerance-critical features that need tighter control

That is where temper specification details matter. T5 is only useful when everyone is talking
about the same alloy, the same product form, and the same downstream operations. A quote
that leaves out finish or post-processing is not a complete quote. It is a guess with a unit price
attached.

A good drawing tells the supplier whether the part is being chosen for appearance, stability, or
load. Those three priorities do not always point to the same temper. If appearance and
dimensional control dominate, T5 often looks ideal. If load and hardness dominate, T5 may be
too soft a compromise. If forming dominates, a different starting condition may be better.



The shortest rule for choosing T5

T5 is the right answer when the part has to be made cleanly before it has to be maximally
strong.

That rule explains most of the real-world use cases. It is why T5 dominates visible 6063
extrusions, why it performs well in long architectural profiles, and why it loses ground when the
part becomes heavily loaded, heavily welded, or heavily formed after production.

The mistake is treating T5 as a strength grade. It is not. It is a manufacturing choice that
happens to deliver useful strength. When the job needs shape fidelity, stable dimensions, and
a finish that survives close inspection, T5 is often the smart spec. When the job needs
maximum load capacity or tougher service margins, the spec needs to move on.

That is the real logic behind T5: not strongest, but often the best fit for the way aluminum
extrusions live in the shop and in service.
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