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What Starship's Reusability Actually Means for
Manufacturing Disciplines

Beyond the splashdown: analyzing iterative development in extreme systems.
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The newsletter for advanced operators who prefer technical diagnosis over marketing hype.

Summary: The Cycle of High Stakes Iteration

The recent successful flights and milestones achieved by Starship aren't just triumphs of aerospace
engineering; they are masterclasses in a specific type of industrial discipline. To the casual observer, it
looks like high-speed trial and error. To a manufacturing leader, it is a rigorous application of iterative
learning where the "test" isn't an end point—it’s a data collection event.

In most manufacturing environments, we try to build the perfect process on paper before the first part
ever hits the floor. We want zero defects from day one because the cost of failure is too high. In extreme
systems like aerospace, the "cost" of not learning is even higher. The Starship approach replaces the
perfection of the initial plan with the precision of a rapid feedback loop. They aren't just building a
rocket; they are building a manufacturing system that can identify, isolate, and rectify failure points in

real-time.

For those of us on the shop floor, the takeaway isn’t about rockets. It’s about how we handle "extreme"
systems—those high-stakes lines where even a minor drift in quality could lead to catastrophic



outcomes. It's about moving from a mindset of preventing all issues through massive upfront complexity
to managing and solving issues through rapid, disciplined iteration. We need to look past the spectacle
of the launch and see the rigor of the cycle: find the failure, quantify it, fix the root cause, and move

again.

The Anatomy of Breakthrough Systems Failure Points

In high-stakes manufacturing, we often encounter what I call The Heroic Patchwork. This is when a
system works "well enough" for the moment because someone—an operator on the night shift or an
engineer under pressure—applied a quick fix to keep the line moving. It’s not a failure of character; it’s

a failure of process design.

When we look at complex systems, failures rarely happen because of one single catastrophic event.
They happen because of "the drift." A thermal shield tile starts to crack slightly during extreme heat; a
valve loses its seal after the tenth cycle; a sensor's calibration drifts by 0.5% over three months of

operation. In many industries, these are ignored until they become failures.

In the Starship model, every one of these is an identified "failure point" that must be quantified before it

becomes a catastrophe. We have to distinguish between:

1. Component Failure: The part broke (e.g., a bolt sheared).

2. Systemic Drift: The process allowed the part to fail (e.g., the torque wasn't checked, or the

environment was too harsh for that specific material).

When we see a "hero" on the floor fix a machine with a shim or a temporary bypass, they are creating
Heroic Patchwork. It keeps production moving today, but it masks the fact that the process is no longer
in control. We must demand a move from "patching" to "re-engineering." If a part fails, we don't just

replace it and keep going; we investigate why the system allowed that specific failure point to manifest.

Why Reusability Is a Process Problem, Not Just an Engineering One

The greatest hurdle in making any equipment reusable—whether it’s a rocket booster or a high-precision

CNC mill—is not the physics of the machine. It is the psychology and process of maintenance.

We often treat "used" parts as if they are simply "cleaner" versions of new parts. This is a dangerous
assumption. A used part carries a history. If we don't have a rigorous way to track that history, we aren't

managing a reusable system; we are just gambling on the durability of our components.

The transition from "single-use" to "multi-use" requires moving away from the idea of "good enough."
You cannot manage reusability with a standard maintenance log if that log only tracks what is visible.
You have to track what is hidden—the internal stresses, the microscopic wear on bearings, and the

degradation of seals.



The Common Rationalization The Underlying Reality

"The part looks fine; we can just run it We are ignoring the cumulative fatigue that isn't visible to the naked
again." eye.

"We have plenty of spares, so one failure = Every time a spare is used because a primary failed, the underlying

won't hurt." process flaw remains unaddressed.

"The manual says it’s rated for 100 The manual assumes perfect operating conditions; real-world drift
cycles." happens in minutes, not months.

"We'll just inspect it after every run." A visual inspection is not a validation of structural integrity or

metallurgical health.

What Happens When Testing Isn't Enough

There is a dangerous trap in manufacturing: the belief that because something hasn't failed yet, it won't

fail. This is The Success Fallacy.

In high-stakes systems, "success so far" can actually mask a lack of control. If you have a machine that
runs perfectly for three months, it doesn’t mean your process is robust; it might just mean the margin

between "functional" and "catastrophic" hasn't been crossed yet.

When we skip rigorous testing because of production pressure or because "it worked last time," we are
essentially removing the safety margins that protect our customers and our reputation. In the context of
reusability, this is even more dangerous. If a component is reused without a high-fidelity inspection after
every cycle, you aren't just risking a single failure; you are building a system where failures become

unpredictable.

The cost of skipping these steps isn't just the cost of a broken part. It’s the loss of trust in the process.
When a machine fails because we "knew" it was fine but didn't verify it, we lose the ability to trust our
own data. We stop trusting our gauges, we start doubting our operators, and eventually, we revert to

reactive management—the most expensive way to run any shop floor.

The Path to Operational Mastery: Three Pillars of Reusability

To move from "hoping" a system works to knowing it will work over hundreds of cycles, we must build
on three pillars of operational rigor. These are the same principles that allow for high-stakes hardware to

be reused reliably in extreme environments.

1. The Verification of Transition

Every piece of equipment must have a defined "transition point." This is the moment an item moves
from being "new" or "in service" to "refurbished" or "revalidated." You cannot treat these as the same
category. When a component returns from the field, it must undergo a formal re-entry protocol that

validates its integrity against your original specifications before it is allowed back into the rotation.



2. The Forensic Integrity Rule

Treat every cycle—every run of the machine, every batch produced—as if it were the first one ever
performed. This means collecting data on "near misses." If a sensor hit a limit but didn't trigger an
alarm, that is a failure of the margin. We don't wait for the alarm to go off; we investigate why the

threshold was approached in the first place.

3. The Delta-Analysis Requirement

Instead of just checking if a part "passes" or "fails," measure how much it changed during its last cycle.
If a blade is still within tolerance but has lost 0.02mm of thickness, that is a quantifiable delta. We track
these deltas over time to predict the exact point of failure before it happens. This moves us from reactive

repair to predictive maintenance.

Making the Complex Concrete: Daily Checks and Audits

The concepts above can sound like high-level engineering theory until you bring them down to the
floor_ walk. If you want to implement these "reusability" principles in your own facility, start with these

three concrete actions this week.

1. Define Your Transition Gate. Identify one piece of equipment or a critical component that is
currently being reused or cycled. Create a physical "Gate." This could be a literal station where the part
must be signed off by a lead tech using a specific checklist before it can move back into production. No

"good enough" verbal approvals; if it doesn't pass the gate, it stays in the shop for repair.

2. Implement the "Near-Miss" Log. Give your operators permission to report things that almost went
wrong. If a tool almost broke, or a part was nearly out of spec but just made the cut, log it. Use these

entries as your primary data source for identifying where your margins are thinning.

3. Audit the "Hidden" Metrics. Pick one critical measurement—something like torque values on a
specific fastener or the vibration levels on a main motor. Instead of just checking if it's within range at
the end of the shift, start recording exactly where in the range it falls every day. Look for the trend. If
your "pass" is slowly drifting toward the edge of the allowable zone over three weeks, you have a

problem that needs an engineering fix today, not a replacement tomorrow.

Call to Action

What extreme systems are currently failing in your industry that need this level of iterative discipline?
Share your thoughts with us or tag a colleague who needs this view.

Newsletter replies: newsletter@sixsigmakaizen.com - X: @kaizen_6sigma

Stay curious, stay improving,

David Rodgers

SixSigmaKaizen.com
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