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Aluminum Tap Drill Size: Why Pilot Hole Diameter
Controls Thread Strength

A few thousandths of an inch can decide whether aluminum extrusion taps
cleanly or strips on the first use. See why pilot hole diameter matters more
than tap force.

Aluminum Tap Drill Size: The Hole Is Already the Thread

A threaded hole in aluminum extrusion is defined less by the tap than by the pilot hole
diameter. The drill establishes how much metal will remain at the thread root, how much
torque the tap needs to cut, and how much contact area the screw will actually have. A hole
that is a few thousandths too small turns aluminum from easy to sticky; a hole that is too large
makes the joint look finished long before it is strong.
A broader drill and tap guide can help with tool choice and alignment, but the sizing decision is
the part that decides whether the joint survives repeated use.

The pilot hole is not preparation for the thread. It is the thread's final geometry.

Why Aluminum Extrusion Gives Almost No Margin

Aluminum extrusion is unforgiving because the thread is usually cut into a thin wall, not a solid
block. That leaves very little room for error.

The wall may only support a small number of usable threads before the hollow section
starts.
The anodized layer at the surface adds initial cutting resistance.
The alloy is soft enough to gall when the tap is forced.
Most of the clamp load ends up on the first few engaged threads anyway.

That combination explains why the same pilot hole that feels acceptable in steel can fail in
aluminum. In steel, a slightly undersized drill may merely make tapping slower. In extrusion,
the same mistake can seize the tap, twist the hole, or tear the first thread before the fastener
ever sees a load.

What Happens When the Hole Is Too Small
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An undersized pilot hole does not just make tapping harder. It changes the failure mode.

Torque rises sharply, so the tap feels fine for the first turn or two and then suddenly
binds.
Chips have less room to clear, which increases galling.
The tap begins to wedge itself into the hole instead of cutting cleanly.
If the operator forces the wrench, the tap can deflect and leave a thread that is both tight
and crooked.

That last point matters more than it sounds. A tap under excess load tends to follow the path
that needs the least force, not the path that is perfectly centered. The result is often a hole that
looks straight from above but starts the screw off-axis. The problem started as a sizing issue,
not an alignment issue.
A good rule in aluminum is simple: if the screw needs pliers to start by hand, the hole is
already too tight or too rough.

What Happens When the Hole Is Too Large

Oversize holes fail more quietly, which is why they are so common.
The screw usually starts by hand, feels smooth, and may even tighten with no obvious
warning. The weak point shows up later, when the joint is loaded, removed, and reassembled,
or tightened a little too aggressively. With less flank contact, the thread crest is shallow and the
first engaged threads take a disproportionate share of the load. In a thin extrusion wall, that is
enough to strip the hole on the first real over-torque.
That is why an oversized hole is not a small mistake. It reduces the actual thread profile, and
in soft aluminum the reduction is felt immediately in pullout strength and repeatability. A joint
that needs to be opened and closed during maintenance will expose that weakness faster than
a joint that stays untouched.

The Standard Sizes Exist for a Reason

The common tap drill sizes used in aluminum are not conservative guesses. They are the
compromise point between cutting effort and usable thread strength.

M4 x 0.7 typically uses a 3.3 mm drill.
M5 x 0.8 typically uses a 4.2 mm drill.
M6 x 1.0 typically uses a 5.0 mm drill.
1/4-20 typically uses a #7 drill, or 0.201 inch.

Those sizes usually land around the 65-75% engagement range that works well in aluminum.
That range gives enough flank contact for a strong joint without driving tapping torque so high



that the tool starts doing damage.
More engagement is not a free upgrade. Once the thread is already carrying the load, smaller
drill sizes mainly add friction. In aluminum extrusion, extra friction is often the first step toward
torn threads and broken taps, not extra strength.

How to Keep the Hole at the Size You Chose

The drill size only helps if the hole actually stays true to that size.

Use a sharp, correctly sized bit.
Replace worn bits before they start rubbing instead of cutting.
Deburr the entry so the tap starts cleanly.
Keep chips out of the hole before tapping.
Measure critical bits with calipers if the fit matters.
Start the fastener by hand before using a wrench.

That last check catches problems fast. A screw that starts cleanly by finger and makes several
full turns without resistance is usually in a healthy hole. If it catches immediately, the hole is
undersized, rough, or both. If it spins too freely with almost no thread feel, the hole may
already be too large.

When the Right Drill Size Still Is Not Enough

There are cases where the pilot hole can be perfect and the joint still is the wrong solution.
Repeated disassembly, heavy clamp loads, vibration, and thin-wall sections can push
threaded aluminum beyond what direct tapping should handle.
At that point, the smarter fix is not a tighter drill size. It is a different fastening method:

through-bolts with a nut on the far side
larger bearing area with washers or plates
threaded inserts in thicker material
a profile designed for higher load at the connection point

Pilot hole size can optimize the thread that the metal allows. It cannot create more metal than
the extrusion has.
If the hole diameter is right, tapping aluminum feels controlled and repeatable. If it is wrong,
every other part of the process becomes more difficult than it needs to be.
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