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™ An Overview

In contract manufacturing and metal
fabrication, many of the issues that delay
launches and increase cost do not begin on
the shop floor.

They begin earlier, in design decisions that were never
fully evaluated against real manufacturing conditions.

Even if a product looks complete in CAD and passes
early validation, friction can still occur once production
begins. Common examples include:

flanges that do not form reliably with standard tooling
hardware locations that limit tool or operator access
tolerances tighter than functional need, creating
inspection bottlenecks

weldments that require excessive labor or introduce
distortion risk

assembly sequences that slow production because
serviceability or access was not considered

These are not usually signs of poor engineering intent.

They are signs that the design was developed for function
without full consideration for manufacturability.



What purchasing What redesign
negotiates: -8% eliminates: -40%

Negotiate vs Redesign

This comparison highlights why a proper DFM review matters.

Purchasing can sometimes reduce cost at the margin, but DFM often removes cost at the
source. A disciplined DFM review looks beyond piece-part pricing and examines how design

decisions affect material utilization, process steps, setup time, tolerances, assembly effort,
quality risk, and overall production efficiency.

In many cases, the most sustainable savings don’t come from negotiating unit price. They
often come from redesigning the product and process to eliminate unnecessary costs.
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The Central Point of This White Paper

Early Design for Manufacturability (DFM) is one of
the most practical ways to reduce cost, stabilize
production, and improve product outcomes in
metal fabrication and contract manufacturing.
DFM does more than make parts easier to build. It improves
quote accuracy, shortens feedback loops, reduces avoidable
redesign, and helps products move from concept to production

with fewer surprises. (No one likes surprises.)

When applied early, DFM helps teams:

remove unnecessary process steps
before they reach production

2?‘(?% improve alignment between engineering,
&8& sourcing, quality, and operations

avoid late-stage design revisions and
launch disruption

9, create a more stable path from prototype to
@ repeatable production

For OEMs and product teams, DFM reduces friction and
improves confidence. For a contract manufacturer, it is one of
the clearest ways to create value beyond simply building to
print.

In practice, DFM often overlaps with design for assembly, 0 5
inspection, sourcing, and production readiness.
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“Design Complete”
Often Is Not

Production Ready

One of the most common misconceptions in
product development is that once a design is
complete, it is ready for production.

Not so. In reality, that is often the point where a different kind
of risk begins.

A design can be technically correct and still be difficult, expensive, or unstable to
manufacture. It may perform as intended in the field while still creating avoidable cost,
delay, or variability in production. The real question is not only whether the design
works, but whether it works efficiently under real manufacturing conditions.

This distinction matters in custom metal fabrication and contract manufacturing, where
even small design decisions can affect setup strategy, inspection time, assembly flow,
and process stability.

Any feature that requires additional setup adds more than machine time; it also adds
handling, queue time, inspection, and another opportunity for variation.

A tolerance tighter than functional need may look safer on a drawing, but in production it
can increase cycle time, scrap exposure, and inspection burden.

Also, a material that looks ideal on paper may create avoidable sourcing delays if it is
not readily available.
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Poor manufacturability rarely appears as one dramatic failure.
More often, it appears as a pattern of smaller issues compounding over time.
Common signs of poor manufacturability include:

 quotes that take longer than expected or need revision

« unexpected manual operations added during production

« longer inspection cycles caused by unnecessary tolerances

« rework during assembly because parts do not locate consistently

« unstable lead times as production ramps

These are design issues. Not shop-floor issues.
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What Design for

Manufacturability
Really Means

DFM is often described in broad terms, but in practice it is
specific. It is the process of evaluating a design against the
realities of how it will be sourced, fabricated, assembled,
inspected, and scaled.

Effective DFM starts with practical questions:

1.Can the geometry be produced with standard tooling and realistic setups?

2. Are tolerances tied to actual functional need, or are they tighter than
necessary?

3.Do the datum structure, dimensioning strategy, and any geometric
dimensioning and tolerancing (GD&T) support both function and practical
inspection?

4.ls the selected material compatible with required forming, machining, welding,
finishing, and sourcing?

5.Can the product be assembled efficiently, or will it depend on workarounds,
extra handling, or limited access?

In a fabrication environment, DFM affects more than a single process step. It
influences quote accuracy, material planning, cutting, forming, machining,
welding, hardware insertion, finishing, assembly, inspection, packaging, and the
transition from prototype to production.

That is why strong DFM work cannot sit within one function alone. It requires
cross-functional input because manufacturing itself is cross-functional.



=mmes Design for Manufacturability

The Cost of Waiting
Too Long for

f Manufacturing Input

When manufacturing input arrives after
drawings are released, quotes are
underway, or pilot units are already being
built, even small design changes can
become expensive.

Revisions can affect documentation, sourcing, schedules, tooling assumptions,
and customer commitments.

Problems that would have been easy to solve during design become harder to
solve once the project has moved downstream. The cost of delays rarely appear
in a single obvious line item. Instead, it spreads across the project:

« engineering absorbs late change activity

« production adds manual workarounds

« quality carries additional inspection and rework burden

« purchasing manages difficult material or hardware choices

« leadership feels the impact as schedule pressure, margin erosion, or launch
instability

This is why early DFM matters. It moves problem-solving upstream, where

changes are faster, less disruptive, and less expensive.
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Where DFM Creates

the Most Value

DFM creates the most value where design decisions directly affect
process choice, labor content, repeatability, and supply stability.

Material selection is one of the earliest and most important decisions to review.
The chosen material may satisfy the application, but it must also be evaluated for
availability, formability, weldability, finish compatibility, and cost. A material that
exceeds performance needs while complicating procurement or fabrication may
create more burden than value.

Part geometry is another major factor. In sheet metal fabrication, bend radii,
flange lengths, reliefs, hole placement, grain direction, and tooling access all
influence how efficiently a design moves through the shop. In welded assembilies,
joint design, access, distortion risk, and fixture strategy matter just as much as
structural intent. Geometry that seems reasonable in CAD can become expensive
when translated into actual setups and sequencing.

Tolerance strategy deserves close review because it affects process stability,
throughput, scrap exposure, and inspection effort. When tolerances are clearly
tied to function, they protect quality. When they are applied broadly as a safety
margin, they often create unnecessary cost without improving performance.
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Where DFM Creates

the Most Value (Cont.)

Assembly and serviceability are equally important, especially in products with
multiple fabricated parts, inserted hardware, wiring, or electromechanical
elements. A part can be individually manufacturable and still create major
inefficiency at final assembly. Access, sequence, locating features, stack-up, and
serviceability all need to be considered.

Standardization also matters. Common hardware, material gauges, finishes, and
feature sizes can simplify procurement, reduce setup variation, and improve
repeatability.

The objective of DFM is not to simplify everything indiscriminately. It is to only

simplify where outcomes can be improved.
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Practical DFM

Processes

The strongest DFM efforts are structured reviews
that examine a design from multiple angles to
improve cost, quality, lead time, and repeatability.

The process usually begins with alignment on build intent.

Before teams review features in detail, they need a shared
understanding of what the product is expected to do and how it
is expected to be built.

That includes anticipated volumes, ramp stages, critical-to-
function features, environmental requirements, compliance
needs, cosmetic expectations, and any special documentation
considerations.

Without that alignment, different groups optimize for different things.

Engineering may optimize for performance, purchasing for availability, and
operations for flow. DFM works best when everyone has a clear understanding
of objectives.

From there, the team looks for unnecessary complexity. They may reduce part
count, standardize hardware, question secondary operations, and simplify
geometry where function is unaffected.

In many cases, the fastest way to reduce lead time is not to run faster
equipment, but to remove avoidable work before production begins.
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Practical DFM

Processes (Cont.)

The next step is tolerance validation.
Teams review which dimensions truly drive fit, sealing,
alignment, and performance, and which can be opened without

consequence.

f : They also confirm that critical features can be inspected

: W"HH efficiently and consistently.

The review then moves into manufacturing and assembly
validation, where the design is checked against real shop-floor
conditions:

i

L

« tooling clearance

« bend feasibiliaty

- weld access

« distortion risk

« fixture requirements

« hardware insertion access
« assembly sequence

« serviceability

Finally, the team should evaluate whether the proposed design
fits the intended production scale.

A design that works for prototype fabrication may not be the
most cost-effective or stable solution for recurring production.
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Case
Studies:
How DFM
Creates
Value in
Practice

DFM creates value in different ways
depending on the stage of the
product, the production volume, and
the level of regulatory or operational
complexity.

The following examples show how
early manufacturing input can
improve speed, scalability, and
execution stability.




( )
= Design for Manufacturability

One of the clearest examples of DFM’s value comes from situations where
time is limited and the pressure is to “just get the part built.”

In one rapid prototyping project, a customer needed a functional prototype within one week to
support a high-stakes opportunity with an end customer.

At first glance, the request looked like a speed challenge. In reality, it was a manufacturability
challenge. A rushed prototype that ignored production realities would have had limited long-
term value.

Instead of pushing the concept directly into fabrication, the team began with design support.
CAD was refined, and material and process choices were evaluated with both lead time and
downstream manufacturability in mind. The result was not just a prototype built quickly, but a
prototype shaped by real production considerations.

The unit was delivered in five days, and the customer won the contract.

The lesson is straightforward: DFM is not the opposite of speed. Done early, it enables faster
execution while protecting the quality, durability, and functionality of the product.
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Case Study #2: Moving from a Working
Prototype to a Scalable Product

Another example highlights DFM’s role in moving from proof of concept to
scalable product.

In the Clean Cube™ project, the starting point was not a production-ready design, but an early
prototype that proved the concept without being optimized for market use. It was larger,
heavier, and less efficient than necessary.

Commercialization required more than straightforward fabrication support. It required design
refinements focused on manufacturability, serviceability, and scalability.

Working closely with the product owner, the team refined the design to improve both
performance and manufacturability.

Engineering changes lead to a more compact and practical product, while a magnetized filter
drawer improved maintenance access. The team also addressed certification requirements to
support UL compliance without forcing an unnecessary redesign.

Just as important, execution extended beyond fabrication to include forming, welding, finishing

coordination, assembly, packaging, and shipment. The result was a product that moved
beyond prototype status toward a more viable market-ready solution.

16
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Case Study #3: DFM at Scale Includes
Systems, Not Just Parts

A government infrastructure project expands the DFM conversation further.

The challenge was not limited to geometry or assembly. It involved precision, production
volume, documentation, and compliance at the same time.

The customer needed a contract manufacturing partner capable of producing thousands of
precision metal parts per month for an advanced energy-related program while meeting formal
production approval, traceability, and documentation requirements. At that scale, traditional
inspection methods were too slow and too manual.

This highlights an important point: manufacturability is not only about whether a part can be
cut, formed, or welded. It also depends on whether the surrounding systems can support
quality, throughput, and documentation at production scale.

In response, Mathison strengthened both process infrastructure and quality capability. Digital
inspection tools streamlined ballooned drawing creation, captured measurement data
electronically, and improved documentation flow.

Additional forming capacity and quality leadership supported ramp requirements, while
ongoing collaboration with the customer’s engineering team helped manage changing
requirements.

The result was compliant delivery, scalable execution, and inspection time reduced by more

than half. 1 7
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These projects differ in speed, product type, and
operational demands, but they share a common
pattern: value was created before avoidable
complexity became embedded in the process.

In the rapid prototype example, DFM helped turn speed into an
advantage rather than a source of downstream risk.

In the Clean Cube™ example, DFM helped convert an early
prototype into a more practical and scalable product.

In the infrastructure example, DFM helped align production
capability, quality systems, and engineering collaboration under
demanding requirements.

What These Success Stories

Have in Common

The broader lesson is that DFM creates value in more than one
way. It reduces cost, but it also improves execution stability by
aligning design, manufacturing, quality, and supply chain
decisions before friction spreads across the project.
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How to Prepare for
a DFM Review

For companies preparing to engage a contract manufacturer or metal
fabricator, the value of a DFM review depends heavily on the quality of
the information provided at the outset.

The more complete the context, the more useful and actionable the review becomes. At
a minimum, a strong DFM review should begin with:

« current 3D models and 2D drawings

« material and finish requirements

« expected prototype, pilot, and production volumes

« known critical-to-function or critical-to-quality features
« intended assembly concept and service expectations
« cosmetic requirements and customer-facing surfaces
« compliance or certification requirements

« known cost, lead time, or sourcing constraints

« areas where the design is still flexible

DFM works best when the manufacturer understands not only the part itself, but also the
broader intent behind it. It also requires openness to tradeoffs. The goal is not to defend
every feature of the original design — it is to improve the outcome.
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How to Prepare for
a DFM Review (Cont.)

(i

Before a DFM review begins, it helps to confirm the basics:

« drawings are complete and clearly dimensioned
materials and finishes are defined

joining methods are identified

critical features are clearly communicated

tolerances reflect functional need

inspection methods are understood

« expected volume and ramp assumptions are documented

That level of preparation leads to productive discussions, more accurate quoting, and
fewer downstream surprises.

20
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Although DFM is often discussed as an
engineering activity, its impact reaches much
further.

Better manufacturability supports better business outcomes:

« stronger quote confidence and fewer pricing surprises

« more stable production planning and execution

« lower rework, inspection burden, and late-stage change
activity

« improved margin protection

« a shorter and more predictable path to launch

That is why DFM matters to more than engineering alone. It
matters to sourcing, operations, quality, program management,
leadership, and ultimately the customer.

When a manufacturing partner can identify where complexity is
unnecessary and where control matters most, it contributes
more than capacity. It contributes judgment.




4 )
= Design for Manufacturability

The strongest products are not only designed to
function. They are designed to be built repeatedly,
inspected efficiently, and scaled with control.

That is the real value of Design for Manufacturability. It helps a
product move from concept to quote, from prototype to
production, and from launch to repeatable execution without
carrying avoidable complexity along the way.

DFM reduces cost not by cutting corners, but by removing
unnecessary burden. It improves quality not by forcing
precision everywhere, but by applying control where it matters
most. And it supports faster execution not by asking the shop
floor to work harder, but by helping the team make better
decisions earlier.

For OEMSs, engineers, sourcing teams, and manufacturing
leaders, early DFM is one of the most practical ways to reduce
risk and improve outcomes. In contract manufacturing and
metal fabrication, it should not be treated as a late-stage
review. It should be treated as a strategic part of developing
products that can be built efficiently, consistently, and at scale.
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Click on the the blogs below, or go to: mathisonmfg.com/our-blog/

Speed to Market Starts With Design: How DFM Can From Sketch to Solution: How Engineering Expertise
Make or Break Your Launch Solves the ‘Impossible’

Design for Manufacturability: What Engineers Should What Most People Get Wrong About Manufacturing
Know Before Requesting a Quote Lead Times — and What You Can Do About Tt


https://mathisonmfg.com/speed-to-market-starts-with-design-how-dfm-can-make-or-break-your-launch/
https://mathisonmfg.com/from-sketch-to-solution-how-engineering-expertise-solves-the-impossible/
https://mathisonmfg.com/design-for-manufacturability-what-engineers-should-know-before-requesting-a-quote/
https://mathisonmfg.com/what-most-people-get-wrong-about-manufacturing-lead-times-and-what-you-can-do-about-it/

| _fﬁthison
’.“1 Manufacturing

ﬁ

MATHISONMFG COoM
. CoMai |
—

Mathison Manufacturing specializes in tight-tolerance,
highly cosmetic sheet metal fabrication and
electromechanical assemblies, taking on the specialized,
complex projects others avoid.

Since 1959, we have been a trusted partner across industries
including medical, water tech, food and beverage, and more.
We pride ourselves on delivering superior results through:

A customer-centric business model
End-to-end project management
Uncompromising quality

a solutions-minded culture, and
Living practical core values

Whether it's high-mix/low-volume production, advanced
assembly integration, or design for manufacturability, Mathison
delivers with precision, passion, and purpose.
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