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Double Angle Aluminum Extrusion Load Specs: What
the Numbers Really Mean

The number on a datasheet means little without span, support type, load
distribution, and deflection limit. Learn how to read double angle extrusion
load specs like an engineer.

The real load spec is the assumption set

A double angle extrusion can look overbuilt on paper and still fail in service if the load number
leaves out span, support, and deflection limits. The most useful double angle load specs read
like a test report, not a sales line.
The missing context is usually more important than the number itself. A profile that holds 150
lb over a 12-inch span can feel flimsy over 36 inches, even when the alloy and wall thickness
stay the same. That is not a contradiction. It is the difference between strength and stiffness,
and most supplier sheets blur the two together.

Strength is not stiffness

A lot of buyers ask a single question: how much weight can it hold? In practice, that question is
incomplete. A profile can be far from yielding and still be unusable because it sags too much.
That distinction matters because aluminum has a modulus of elasticity that is much lower than
steel, so geometry and span control deflection more than people expect. A double angle may
have enough material to avoid permanent bending, yet still flex enough to misalign hardware,
rack a frame, or make a lid gap uneven.
A real-world example makes the problem obvious:

A 48-inch span with a center load does not behave like a 24-inch span with the same
load.
For a simple support, bending moment scales with span, but deflection scales with span
cubed.
Double the span and the visible sag does not double; it increases eightfold.

That is why a short sample cut from a profile rack can feel impressively rigid while the same
profile in a full-size assembly feels disappointing. The extrusion did not get weaker. The
structure got less forgiving.
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The four assumptions hidden inside every load number

A believable load spec is never just a weight. It is a weight plus the conditions under which that
weight was tested or calculated.

1. Span length

Span is the first variable that changes everything. The longer the unsupported distance, the
more bending dominates the design. A supplier who says a profile carries 200 lb without telling
you whether that is over 12 inches, 24 inches, or 48 inches is not giving you a useful design
number.
In aluminum framing, span is often the difference between a clean build and a frame that
needs extra bracing after the first test fit.

2. Support condition

A profile fixed at both ends behaves very differently from one sitting on two simple supports,
and both are nothing like a cantilever.
A cantilevered load is brutal on aluminum because the full moment builds at the fixed end. For
the same load and span, a cantilever can create about four times the bending moment of a
centered load on a simply supported beam, and the deflection penalty is even harsher.
If the load spec does not say whether the ends are clamped, pinned, or simply supported, it
cannot be compared to any other number.

3. Load type

Point load, distributed load, impact load, and vibrating load are not interchangeable.

A point load concentrates stress at one location.
A distributed load spreads the stress across the span.
A dynamic load from movement, vibration, or shock can exceed static assumptions fast
enough to make a safe-looking chart irrelevant.

This matters in road cases, machine guards, equipment shelves, and utility frames. A static
load chart may look generous until the assembly gets bounced, dropped, or repeatedly cycled.

4. Deflection limit

This is the detail most buyers never see, and it is often the one that decides the design.



A profile may be rated to avoid yielding at a given load, but if the allowable deflection is too
loose, the structure can still be functionally wrong. In practice, many frames are judged against
serviceability limits like L/180 or L/240 rather than ultimate strength alone.
That means the important question is not only, "Will it break?" It is also, "Will it stay straight
enough to do the job?"

Geometry sets the ceiling, but not the whole story

Double angle profiles have a real geometric advantage over simpler single-leg shapes
because they distribute material across two perpendicular arms. That improves load sharing
and gives the section better resistance to twisting and corner stress.
Still, geometry by itself does not tell the whole story.
Two profiles with the same outside dimensions can behave differently if one has thicker walls,
a different internal radius, or unequal leg lengths. Equal-leg designs usually handle
symmetrical loads more predictably. Unequal-leg designs can be better when the load
direction is known and the stronger leg can be oriented toward the primary force.
The bigger mistake is treating cross-sectional area as the full answer. Area matters, but
section modulus and moment of inertia are the real load language.

Cross-sectional area relates to how much material is present.
Section modulus relates to how well that material resists bending.
Moment of inertia governs stiffness and deflection.

That is why two profiles with similar weight per foot can perform very differently in service.
Material placement matters more than raw quantity once bending enters the picture.

Alloy choice helps, but it cannot fix a poor load case

A stronger temper can improve reserve strength, but it does not erase the geometry problem.
6061-T6 typically offers more strength than 6063-T5, which is why structural buyers often
prefer it for load-bearing work. But swapping alloys does not meaningfully change stiffness,
because elastic modulus stays essentially the same. If the frame is already too flexible, a
stronger alloy may delay yielding without curing the sag.
That distinction is easy to miss. A buyer sees a higher yield number and assumes the structure
will feel more solid. Sometimes it does. Often it only means the part survives deeper into the
overload range before permanent deformation starts.
For a shelf, rail, or enclosure panel that must remain aligned, the real problem is usually
deflection, not collapse.

What a real load spec should include



Any supplier load charts that omit these details are marketing material, not design data.
A useful spec sheet should state:

span length
support condition
load type and location
alloy and temper
allowable deflection
safety factor
whether the number is allowable working load or ultimate load

If the chart says only "maximum load," that number is incomplete. If it says "load per foot," the
span still matters. If it says "tested load" but not the setup, it is impossible to compare to
another profile or another supplier.
The fastest way to separate a serious supplier from a catalog reseller is to ask for the
assumptions behind the number. A credible manufacturer can answer immediately.

The check that saves the project

Before ordering, define the structure in one sentence:

profile size
alloy and temper
span
support condition
load type
maximum allowable deflection

That sentence is more valuable than any marketing load claim.
A 2 x 2 x 1/4 inch 6061-T6 double angle over a 24-inch fixed support with a distributed load is
a completely different design problem from the same profile as a 36-inch cantilever carrying a
point load at the end. Same extrusion. Different structure. Different outcome.
That is the part supplier brochures tend to skip, because once the assumptions are visible, the
headline number stops sounding universal.
The right extrusion is not the one with the biggest load number in a catalog. It is the one
whose load number matches the actual way the structure will be used.
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