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The Handling Gap: Why Standardization Isn't the Only Path

There is a common myth on the factory floor that if a part isn’t perfectly uniform, it can’t be automated.
We see this often in high-mix, low-volume environments where components have irregular shapes,
varying textures, or delicate surfaces. The assumption goes like this: "If we can't make the part simpler
to handle, we just won't automate that step."

This is a mistake of logic. Automation is not synonymous with uniformity; it is an exercise in reliable

handling.

When we say a part is "non-standard," what we usually mean is that our current tools aren't
sophisticated enough to handle the variance. We often treat automation as a binary—it either works for
the perfect cube, or it fails for everything else. But the reality of modern manufacturing demands more.
If you have high-value components that are difficult to grip, oddly shaped, or prone to damage by
traditional metal grippers, the answer isn't to keep a human operator on that station indefinitely. The
answer is to move from rigid automation to adaptive systems. We need to stop viewing non-standard



parts as "too hard" and start seeing them as data problems waiting for better sensors and more flexible

tooling.

Anatomy of Complexity: When Parts Break Automation Models

In many plants, I’ve seen projects stall because a part didn't "fit the model." This usually happens at the

interface where a mechanical gripper meets an unpredictable surface.

Take, for example, components with organic shapes or soft surfaces—think of specialized medical
components or complex automotive interior pieces. Traditional grippers rely on high-pressure points and
consistent geometry to maintain a grip. When you introduce "non-standard" variables like varying
textures or soft edges, those traditional methods fail. The gripper slips; the part gets pinched; the cycle

time skyrockets as the system tries to compensate for errors it can’t see.

We call this The Uniformity Trap. It is the belief that if a robot cannot pick up a part with a standard
claw in one motion, then the process is "not ready" for automation. This mindset ignores the progress in
vision systems and soft robotics. When parts break your current models because they aren't perfectly
symmetrical or rigid, it isn't a failure of the automation; it’s a failure of the grip strategy. We need to
stop trying to force complex parts into simple mechanical solutions and start using tools that can adapt
to the reality of the part in front of them.

Why We Overlook Non-Standard Workflows

Often, the decision to keep a process manual isn't based on technical impossibility; it’s based on an easy
mental shortcut. It is easier for an engineering team to say "this part is too complex" than it is to spend

three months refining a vision system or testing different end-effectors.

We see this frequently in the transition from prototype to production. A component might be high-value
and critical, but because its geometry is "messy," it gets relegated to a manual station—a "human
workaround" that stays on the books for years. This isn't just a technical hurdle; it’s a psychological one.
We settle for the known difficulty of managing human error instead of tackling the unknown complexity
of advanced sensing.

The Comfortable Rationalization The Underlying Reality

"The part is too irregular to automate." =~ We haven't invested in high-resolution vision data.

"It’s faster for a human to just pick it Human fatigue leads to inconsistent grip and dropped parts over 12 hours.
up."

"We don't have the 'right' robot for We have standard robots; we lack the specialized end-effectors.

this."

"It’s not worth the engineering time." The cost of manual handling, scrap, and bottlenecks outweighs the R&D

spend.



The Cost of Dismissing Complexity

When we decide that a part is too complex for automation and leave it to manual handling, we aren't just

accepting an "operational choice." We are incurring a hidden tax on every unit produced.

First, there is the Cost of Inconsistency. A human operator can handle a non-standard part perfectly for
three hours. By hour eight, fatigue sets in. Grip pressure changes. The pace fluctuates. This creates

variability in your data that you will struggle to "fix" downstream with better QC checks.

Second, there is the Bottleneck Effect. If a specific station requires high-dexterity human intervention
because we deemed it too hard to automate, that station becomes a throttle for the entire line. You can’t
scale production without adding more people, and finding reliable operators for repetitive, "hard" tasks

is increasingly difficult and expensive.

Finally, there is the Damage Risk. For high-value components, manual handling often involves less
precision than a soft-robotic gripper. A slip or an over-eager grip can mar a surface or crack a housing—
damage that might not be caught until it reaches the customer. The "easier" path of staying manual is

often the most expensive way to run the line in the long run.

Three Pillars to Bridging the Handling Gap

To move past these hurdles, we have to change how we approach the integration of non-standard parts
into our automated systems. We can do this by focusing on three specific pillars:

1. High-Resolution Data Capture

Instead of relying on a simple "pass/fail" sensor or a basic proximity check, use high-resolution vision.
You need to capture the actual geometry and texture of the part in real-time. This isn't about just seeing
the part; it’s about collecting enough data so the system can identify exactly where—and how—to grab

it regardless of its orientation on the feeder.

2. Segmented Analysis and Modeling

Don't try to model the entire "messy" object as one single unit in your logic. Break it down. Identify key
functional zones: The Grip Zone, The Clearance Path, and the Safety Buffer. By segmenting the problem
into these smaller pieces, you can design specific sub-routines for each part of the movement. This takes

the complexity out of the "whole" and puts it into manageable segments.

3. Low-Force Tooling and Iterative Feedback

Replace hard metal grippers with soft robotics or compliant materials where possible. These tools
provide a physical "buffer" that allows for slight variations in part size or position without damaging the
component. Combine this with an iterative feedback loop: start with one station, run it for 100 cycles,
collect the data on where the gripper struggles, and adjust the grip pressure or pathing based on those

specific failures.



Making the Case for Soft Automation

Moving to these advanced systems doesn't mean overhauling your entire facility overnight. It means
making targeted upgrades where you currently have "hard" problems. If a part is causing scrap because

of handling errors, that is your first candidate for an upgrade.
To implement this on your floor this week or next month, follow these steps:

1. Identify the "Manual Hold_": Walk your line and find every station where a human’s hands
are currently required solely because the part's shape is "difficult." These are your high-
priority targets.

2. Audit the Grips: Look at your current end-effectors. If they are all standard mechanical
claws, you have already decided that only uniform parts can be handled by your robots. Order
a sample of soft-robotic grippers for one "hard" station to test their ability to handle variance
without damage.

3. Upgrade the Vision: Replace basic proximity sensors on non-standard lines with 3D vision
systems. This allows the robot to "see" the variation and adjust its path accordingly, rather

than blindly attempting a fixed movement that fails when the part is slightly off-center.

Don't wait for the perfect product to automate. Build the system capable of handling the imperfect
reality of today’s components. The goal isn't just to get the robot moving; it's to ensure the process stays

in control, regardless of how "messy" the part is.

Call to Action

What is the most complex component you have struggled to automate? Share your challenge with a
colleague or send it through newsletter@sixsigmakaizen.com.

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

Stay curious, stay improving,

David Rodgers
SixSigmaKaizen.com
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