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Issue Summary

The transition to new energy chemistry—specifically the shift toward solid-state batteries and other
advanced chemistries—is moving faster than our ability to build stable production lines for them. In
many cases, we are attempting to solve a 21st-century chemistry problem with a 20th-century
manufacturing mindset.

The core issue is that rapid innovation in the lab often creates "bespoke" requirements that trick
engineers into building highly specialized, rigid production lines. When the next breakthrough occurs—
and it will happen sooner than you think—these bespoke lines become liabilities. They are too hard to
retool, too specific to one material, and ultimately too expensive to adapt.

The thesis of this issue is simple: To survive in a rapidly evolving market, we must stop building
factories for today’s chemistry and start building modular manufacturing platforms. We need to



decouple the production process from the chemical specifics so that when the next breakthrough
happens, you are swapping out a module rather than rebuilding an entire line.

The Architecture Trap: Why Novelty Breaks Existing Lines

In my years on the floor, I have seen what happens when "innovation" is mistaken for "bespoke
engineering." When a new chemistry like solid-state enters the mix, there is often a push to design a
dedicated production path just for that specific material. This is The Bespoke Bottleneck.

A bespoke line is not an optimized line; it is a locked door.

When you build a line specifically tailored to one chemical profile—requiring unique nozzle
geometries, specialized drying atmospheres, or custom-machined rollers meant only for one type of
slurry—you are trading future flexibility for immediate convenience. You think you are perfecting the
process for today’s product. In reality, you are creating a manufacturing dead-end.

If the chemistry changes even slightly in six months, your "optimized" line becomes an obsolete piece
of heavy machinery that requires millions in capital to modify or replace. We must move away from
designing machines that "know" what they are making and toward machines that simply perform a task
perfectly, regardless of the material passing through them.

Why Standardizing Process, Not Just Product, is Key

The goal isn't just to make a better battery; it’s to build a manufacturing system that doesn't care which
type of battery it is producing today versus tomorrow. To do this, we must focus on Process
Standardization.

If you are building for the next generation of energy chemistry, your equipment should be agnostic. This
means:

1. Common Tooling: Using standard couplings and mounting points so that a component can be
swapped in minutes, not days.

2. Generic Feedstocks: Designing coating and deposition systems that handle various
viscosities and particulates without requiring custom-machined internal components for every
new slurry recipe.

3. Independent Variables: Ensuring that changes to the chemistry (like moving from liquid to
solid electrolytes) only require a change in "recipe" parameters on a control screen, rather than
physical modifications to the hardware.

When we standardize the process—the way material moves, how it is dried, and how it is inspected—
we create a platform. A manufacturing platform allows you to scale because your core infrastructure
remains constant while only the modular components change. If you have to rebuild your line every
time the chemistry shifts by 10%, you haven't built a factory; you’ve built an experiment.

The Cost of Chemistry Isolation: When the Plant Cannot Adapt



When we fail to build for modularity, we fall into The Illusion of Specialization. This is where
leadership believes they are "optimizing" and engineering believes they are "solving," while the reality
on the floor is a mounting inability to pivot.

Because it is often easier in the short term to tweak an existing line than to design a flexible one, many
facilities end up with "siloed" production areas. These areas are optimized for one specific chemistry but
become massive liabilities when the market shifts or new regulations emerge.

The following table illustrates the difference between a standard manufacturing approach and a modular
platform approach:

Feature The Bespoke Trap (Current Risk) The Modular Platform (Target State)

Tooling Custom-machined for specific slurry
types.

Standardized interfaces; "plug-and-play"
components.

Line
Changeover

Weeks of retooling and calibration. Hours or days of recipe adjustment/module swap.

Capital Risk High: New chemistry requires new lines. Low: New chemistry uses existing infrastructure.

Scalability Linear; every new product needs a new
line.

Exponential; core units can be replicated easily.

The cost of "optimizing" for today's specific chemical nuances is the loss of your ability to compete
tomorrow. When the plant cannot adapt, it becomes a prisoner of its own design.

The Modular Platform Framework: Three Principles for Future Factories

To move toward a sustainable manufacturing model in the energy space, we must anchor our designs on
three non-negotiable principles. These are not just "good ideas"; they are requirements for any facility
that intends to survive more than one product cycle.

1. Standardized Interfaces

Every point of connection—mechanical, electrical, and fluidic—must be standard. If a pump needs to
move a different slurry next year, the connections should remain identical. We must eliminate "one-off"
fittings. By enforcing strict standards on how components talk to each other, we ensure that moving
parts can be swapped out without redesigning the entire system's plumbing or wiring.

2. Decoupled Material Handling

The movement of material (the conveyor systems, the robots, and the transport bins) must be entirely
independent of the chemistry being moved. A robot arm shouldn't "know" it is carrying a solid-state
electrolyte; it should only know its pathing and torque requirements. By decoupling the transportation
from the processing, you ensure that the core logistics of your factory remain stable even as the products
change.



3. Universal Processing Zones

Instead of building a dedicated line for every product variation, we build "Universal Process" zones. For
example, instead of an oven designed only for one specific coating thickness, use a high-capacity
thermal chamber with adjustable parameters. We want to be able to swap out the chemistry in the tank
while keeping the machinery on the floor exactly where it is.

Actionable Plan: Auditing Your Facility's Flexibility Scorecard

You can begin auditing your current operations for "bespoke" traps immediately. On your next walk of
the production line, look specifically for these three indicators of a lack of modularity.

The Audit Checklist:

1. Identify "Single-Point" Hardware: Walk the line and identify any piece of equipment that
can only perform one specific task for one specific material. (e.g., A mixer with internal
geometries designed solely for one slurry viscosity). If you find one, it is a Bespoke Trap.

2. Evaluate Changeover Time: Ask your lead operators: "If we had to change the chemistry of
this cell tomorrow, what parts would have to be physically removed or replaced?" Any answer
that requires more than 48 hours of mechanical work indicates a lack of modularity.

3. Count Custom Fittings: Count how many unique pipe sizes, hose types, or electrical
connectors are used on a single line. A high number of "unique" items is a leading indicator of
high future costs.

Immediate Action Items for the Next 30 Days:

Standardize your "Tooling Library": Identify three common components (like nozzles or
rollers) that can be replaced by standard versions rather than custom-machined ones.

Map your Process Nodes: Create a map of your production steps. Highlight which steps are
"Product Specific" and which are "Process Universal." Your goal for the next fiscal year
should be to move as many items from the first category into the second as possible.

Stop building factories that are afraid of change. Build platforms that can absorb it.

Call to Action

What industrial bottlenecks at your plant do you think will define the next decade of production? Share
your thoughts and send this newsletter to a colleague who needs an honest diagnosis.

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

Stay curious, stay improving,

David Rodgers
SixSigmaKaizen.com
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