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Industrial Part Marking
A Decoration Process Decision Framework

By Ken Tyler  ·  Engineered Printing Solutions

Most industrial manufacturers don’t choose their decoration process. They inherit it. The pad line running 
in the plant today is, in almost every case, the same pad line that was there ten or twenty years ago, 
decorating the same kinds of parts — saw blades, hand tools, tool grips, electrical components, building 
materials, automotive trim, appliance badging — that have been decorated the same way for decades. 
What’s changed is everything else.

The brand-side customers buying those parts have multiplied. A blade manufacturer that used to ship one 
flagship line to Home Depot now ships eight private-label editions to eight different retailers, each one a 
unique SKU with its own decoration. The skilled pad operators who used to run those lines are retiring, 
and replacement labor across many domestic manufacturing regions gets harder to find every year. The 
cost-per-blade math has tightened to the point where decoration shows up as a visible line item on the 
program bid.

When a manufacturing engineer at one of these plants calls me, the question they usually ask is about 
technology — should we move to digital, should we keep pad, should we look at hybrid. My immediate 
questions back are: how many changeovers do you do, how many SKUs do you run, and what shape are 
the parts you’re decorating? Those few answers tell me almost everything I need to know about what their 
decoration line should look like, because changeovers are where the business case actually lives.

The Two Labor Levers That Decide

Every decoration ROI calculation we run on an industrial line collapses to two numbers.

The first is changeover labor — the hours your operators spend setting up between SKUs. On a pad line 
that means pulling a plate, swapping ink, registering the new design, and validating the first parts off the 
line. Depending on color count and how many impressions are made on each part, a typical pad 
changeover on an industrial part runs 15 to 45 minutes. On a digital line — multi-pass or single-pass — a 
changeover is loading a different print file — typically a matter of seconds.

The second is production-speed labor — the hours your operators spend running parts at a speed slower 
than the available alternative. The number that catches most blade manufacturers is this one: a 
reciprocating saw blade running on a dedicated, highly automated analog line might be able to hit 3,600 
per hour. The same blade runs at more than 6,000 per hour on an EPS XD-70 and nearly 11,000 pph on 
EPS’ XD140. Half the operator hours or less for the same million blades a year.

Multi-pass digital solves the first lever; it eliminates plate-and-ink setup, but it doesn’t reach the capable 
throughput of a highly automated pad/analog system. Single-pass digital solves both. Automated pad 
doesn’t solve either, which is why pad is still the right answer for the industrial customer whose two labor 
numbers are both small. Pitching “digital” as a single category is the most common mistake in our market — 
multi-pass and single-pass are different machines solving different problems for different industrial 
customers.
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Industrial Substrates Aren’t Plastic Bottles

A lot of the discussion of digital decoration in our industry happens in markets — cosmetic packaging, 
drinkware, promotional products — where the substrate is forgiving. Industrial decoration isn’t that.

A tool or blade manufacturer’s plant might decorate hardened tool steel one shift, coated steel the next, 
anodized aluminum the shift after that, and a polyolefin grip on the same line by Thursday. Each substrate 
has its own surface energy, its own pretreatment requirement, and its own ink chemistry match. Hardened 
steel takes one ink and one pretreatment; the polyolefin grip takes another. Coated steel might need flame 
treatment before the ink will hold; aluminum might need a primer. The print job that has to run on every 
one of those parts for the next ten years depends on every one of those choices being right.

This is why durability questions in industrial decoration are really system-engineering questions. Inkjet 
decorating or marking is extremely durable when ink, substrate, and pretreatment are matched and 
engineered together. When digital print fails in industrial service, it’s almost always a system-matching 
failure — wrong ink for the substrate, missing pretreatment, an inappropriate cure profile. Not a failure of 
the print engine itself.

Every application we evaluate begins with substrate qualification and a cross-hatch adhesion test per 
ASTM D3359; abrasion, chemical, and weathering tests follow as the application requires. Equipment 
doesn’t ship until the documented test result passes. That sequence is what separates an industrial print 
job that runs for a decade from one that has a service call in month four — and it’s what holds the line’s 
scrap rate below 2%, the threshold any industrial manufacturing program has to meet on per-part margin.

Geometry Decides the Configuration

Industrial parts fall, almost without exception, into one of two configurations.

Flat or near-flat parts — reciprocating saw blades, tool grips, hand-tool branding plates, control plates, 
appliance trim, electronics keypads — run on our KP series pad systems, on our FJet multi-pass machines, 
or on the XD-70 for single-pass. Cylindrical parts — hole saw blades, pipes, sprinkler components, hand-
tool barrels — run on cylindrical pad with the appropriate tooling, on DualSpin for multi-pass, or on the 
XD-360 for single-pass.

One point worth clearing up: the XD-70 and XD-360 are not good-better-best tiers. They are the same XD 
platform built in two configurations — the XD-70 for flat and near-flat parts, the XD-360 for cylindrical 
parts. Within either one, the number of print heads is set by how many colors you need to lay down. 
Choose the configuration that matches your part geometry first, then the head count that matches your 
color requirement.

We do build robotic and multi-axis configurations for parts that require true three-dimensional 
manipulation, but those represent a small share of the industrial decoration work we see in practice.

What Industrial Customers Worry About

In any conversation about changing an industrial decoration line, three concerns typically come up.

Long-term Durability
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A saw blade gets soaked in cutting fluid. A hand-tool grip lives through hand sweat, sunscreen, motor oil, 
and ten years of UV exposure on a contractor’s truck bed. A sprinkler component sits outside in weather 
for a decade. The print can’t be the thing that fails.

Pad has decades of proven adhesion and lightfastness data on these end uses; digital has to earn the same 
proof, and earning it depends on the system configuration described above. Documented test results — 
not vendor claims — are what justify the change. The right question for evaluating digital durability isn’t 
whether digital holds up. It’s whether the vendor engineered the right ink-substrate-pretreatment system 
for the specific industrial part you’re trying to decorate.

Capital cost against tight margin

Industrial decoration competes on a per-part cost line item that’s measured to the tenth of a cent. Digital 
equipment costs more than pad up front; the question is what the capital is buying.

If changeover labor plus production-speed labor on your current pad line adds to less than the annualized 
cost of a digital line, stay on pad — we’ll say so, and the framework will say so. If they add to more — which 
is typical for any customer running frequent changeovers across a broad SKU mix — the digital line pays 
back, and our ROI Calculator will show how quickly for your specific numbers. After payback, the per-part 
decoration cost runs materially below the pad line, for the life of the equipment.

Our ROI Calculator runs this math with your inputs. It recommends pad when pad is the answer, because 
that’s the test of a real diagnostic.

Inertia, which is bigger than it sounds

The pad line is running. The operators know it. No retail customer is complaining loudly enough this week 
to force the conversation. Changing is risk and capital; not changing is comfort.

Three things are worth sitting with before defaulting to comfort. The first is that skilled pad-operator 
availability in industrial sectors is tightening — the labor pool from the last thirty years is retiring, and the 
next generation isn’t coming up to replace it. The second is that SKU proliferation from brand-side private-
label demand isn’t slowing down; the decorators who already invested in flexibility are winning the variant 
work. The third is that North American industrial capital deployment is structurally favorable through 
2028, between reshoring activity and the consolidation pressure inside the decoration market itself.

There’s also a specific tax tailwind worth factoring into the payback math. The 2025 federal tax law 
reinstated 100% bonus depreciation on a permanent basis for qualifying equipment acquired and placed in 
service after January 19, 2025. For a manufacturer buying an XD line, that means the full cost of the 
equipment can be written off in year one rather than spread across the asset’s life — which materially 
shortens the payback our ROI Calculator produces. (Confirm specifics with your tax advisor.)

The cost of standing still isn’t zero. It’s the rate at which your current line falls behind what the market is 
going to expect of it.

What the Pattern Looks Like in Practice

The most interesting situation in industrial decoration today isn’t pad versus digital — it’s the customer 
who genuinely has both kinds of work, often for the same retail program.

A national North American blade manufacturer we work with produces reciprocating saw blades and a 
range of other cutting accessories across a large active-SKU portfolio. The mix splits between long-run 
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flagship blades that have been running for years on the company’s automated pad cells, and a growing 
population of variant SKUs — private-label retail editions, regional product lines, application-specific 
variants — that had been pulling those pad cells out of flagship production for hours per week of 
changeover time.

The labor-lever diagnostic told us both numbers were real. Changeover labor on the variant work was a 
top-three plant cost. The production-speed gap — 3,600 blades per hour on pad versus 6,000+ on an 
XD-70 — was the lever the customer hadn’t fully quantified.

The engineered solution was a hybrid cell. The existing pad infrastructure stayed in place for the flagship 
SKUs. An EPS XD-70 single-pass line was added for short-run/variant production. Both got integrated into 
one production cell with shared loading and inspection. The variant work moved to the digital line; the 
flagship work stayed where it was running well; total capacity expanded without adding floor space; and 
the changeover labor that had been interrupting flagship production was eliminated.

Pad for the long-run production. Single-pass digital for the short-run/variant production. Both engineered 
together. This is the architectural pattern most likely to define industrial decoration’s next decade — and 
it’s the pattern that single-technology vendors can’t recommend credibly, because they only have half the 
answer.

How to Use the Framework on Your Own Line

A diagnostic you can run on your own industrial line in about thirty minutes, without a sales call:

Count your changeovers per week and estimate how many minutes each one takes; multiply by the count 
and by your loaded operator labor cost to get the annual changeover lever. Compare your current 
throughput on a representative industrial part — a blade, a tool grip, a hand-tool component — to what a 
digital line could deliver on the same geometry; multiply the gap by annual production hours and labor cost 
to get the annual production-speed lever. Identify whether the part is flat or cylindrical. Then match 
yourself to the matrix: both labor numbers small means automated pad, changeover-only means multi-
pass, both large means single-pass, and two distinct SKU populations means hybrid.

If you’d rather not do it on a napkin, two tools on our website run the diagnostic for you. The Decoration 
Optimizer asks five questions about your manufacturing environment and returns the EPS platform 
recommendation that fits. The ROI Calculator takes your inputs and produces your annual labor savings 
and payback in months. Both recommend automated pad when automated pad is the right answer.

If you want to talk through your specific situation, the contact form is on every page — or drop a note 
directly. The engineer who reads it will be the one who’d actually engineer your line.
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Vermont-based industrial printing equipment manufacturer and Xaar Group subsidiary. He helps medical 
device, industrial, and consumer goods manufacturers solve real decoration and marking challenges — ink 
adhesion on tough substrates, UDI compliance, throughput, cost-per-part — across EPS’s pad print and 
inkjet platforms, taking a consultative, application-first approach to helping customers change the way 
they print.


