The True Cost of Drilling Screws

Aviation Whitepaper: Structural Damage, Hidden Systems Damage, and Critical AOG Risk

In aircraft maintenance, encountering a frozen, stripped, or paint-sealed fastener is a daily reality. While
drilling out a stuck screw is often perceived as a routine technical fix, it introduces severe engineering,
operational, and financial risks. When a drill bit penetrates an airframe blindly, it changes a minor
hardware extraction into an unpredictable event that frequently compromises structural integrity or severs
vital systems.

Beyond the catastrophic risk of localized fires, standard drill-outs regularly lead to extensive structural
reworks, compromised multi-layer wiring bundles, and prolonged Aircraft-On-Ground (AOG) status.
The following real-world case studies document how everyday drilling failures disrupt flight operations
and escalate hangar maintenance costs.

Real-World Operational Case Studies

1. The Wing Fuel-Tank Fastener Breach (Civilian General Aviation)

The Scenario: During a routine annual inspection of a light twin-engine aircraft, technicians
encountered heavily corroded, seized screws on the lower wing-skin access panels. These panels
provide direct entrance to internal wet fuel tanks.

The Failure Point: Lacking a precise, mechanical drill stop collar, the technician applied manual
force to a pneumatic drill. The drill bit pushed through the hardened steel screw head and instantly
drifted, puncturing the underlying aluminum skin and breaching the delicate sealing boundary of the
wet fuel tank.

The Operational Impact: The incident created an immediate, active fuel leak. Because the wing-
panel screws integrated into blind fasteners and nutplates, drilling them out ruined the internal
structural threads. The aircraft was placed on immediate AOG status. Repairing the damage
required a specialized team to drain and purge the tanks, drill out the ruined internal nutplates, rivet
in oversized hardware, and completely re-seal the internal fuel bladder—turning a 10-minute panel
removal into a multi-week grounding event.




2. The Blind Wire-Bundle Sever (Commercial Regional Jet)

The Scenario: A regional airliner was grounded on the ramp for an avionics upgrade. Technicians
needed to remove an exterior fuselage fairing panel near the wing-to-body fairing to access route
wiring, but encountered four completely stripped stainless steel fasteners.

The Failure Point: Airframe mechanics proceeded to drill off the heads of the four stubborn
fasteners. As the bit pierced the final thread layer of the core screw shank, the sudden loss of
resistance caused the drill to plunge roughly half an inch inside the airframe cavity.

The Operational Impact: Directly behind the structural frame sat a major localized electrical wire
bundle. The spinning drill bit instantly snagged, wrapped, and severed multiple wires within the
loom, causing an immediate cascade of electrical faults across the cockpit displays. The regional jet
transitioned from a minor, scheduled overnight maintenance window to a critical, multi-day AOG
status while specialized avionics technicians painstakingly pinned, spliced, and tested dozens of
severed fly-by-wire and communication lines.

3. The Broken Drill Bit Pitfall (Engine Baffle Component)

The Scenario: During structural modifications to an aircraft's engine cowl and cooling baffles, a
maintenance technician attempted to extract a broken mounting screw nested deep inside an
engine component.

The Failure Point: The technician used a small, hardened steel drill bit under heavy manual
pressure to center-drill the remaining shank of the screw. Due to the hardened nature of aircraft
fasteners, the small drill bit bound tightly inside the cavity, snapped off flush, and became
permanently wedged inside the broken screw.

The Operational Impact: High-speed drill bits are made of hardened cobalt or high-speed steel
(HSS), which is vastly harder than standard airframe aluminum. Once a drill bit breaks off inside a
stuck screw, standard drills can no longer bite into the area. This basic extraction error completely
escalated the scope of work; technicians had to order specialized tungsten carbide burrs, and
ultimately had to pull the entire engine cylinder to send it to an off-site machine shop for precision
extraction, instantly resulting in weeks of unbudgeted AOG downtime.



4. The Severed Anchor-Nut & Structural Flange (Commercial Airframe)

The Scenario: An aircraft was undergoing a comprehensive C-Check structural inspection where
dozens of exterior panels must be systematically removed. Mechanics encountered an array of
seized, paint-sealed screws along a primary load-bearing structural rib.

The Failure Point: In a rush to meet tight scheduling deadlines, a drill was used to quickly drill out
the centers of the frozen fasteners. The drill bit drifted off-center from the hardened screw shank.
Instead of drilling straight through the fastener, it bored diagonally into the softer aluminum
structural flange and completely chewed through the underlying anchor nuts (nutplates).

The Operational Impact: By elongating the structural mounting holes and eating away at the
parent metal of the aircraft's internal rib flange, the structural integrity of the panel attachment point
was compromised. The aircraft was subject to an AOG restriction. To repair the structural damage,

a repair patch was fabricated, surrounding rivets drilled out, and the new plate onto the installed.

Summary of Technical Hazards & Realities

Drift & Elongation: Soft airframe aluminum wears away faster than a steel screw, permanently
damaging load-bearing holes and structural flanges.

Blind Plunging: Unseen wire looms, hydraulic lines, and fuel bladders sit millimeters behind panel
walls without mechanical barriers.

Hardened Contamination: Snapping a drill bit inside a screw creates an even harder barrier that
standard tool steel cannot penetrate, demanding component removal.

Key Takeaways for Hangar Management

* High-Speed Inaccuracy: Handheld drills lack mechanical depth control and axial
stabilization, making off-center drift almost inevitable when dealing with hardened, seized
hardware. Furthermore, drilling hardened screws generates heat which affects tempering.

» Compounded Downtime: A routine 5-minute fastener extraction can instantly escalate into a
multi-day AOG grounding event if nearby panels, underlying structures, bladders, or wire
looms are damaged. If adjacent panels are composite-based, AOG time could be weeks.

* Preservation Over Penetration: Utilizing professional, non-destructive mechanical screw
extraction systems eliminates the need for high-speed drilling, preserving the parent airframe
and keeping critical systems safe. Johnson bar extractors also require less skill than drilling.
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