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Executive Summary

For design and program engineers, the choice of how - and with whom - to manufacture a part is rarely
simple. A single sourcing decision can determine whether a program hits its launch date, whether a prototype
accurately predicts production performance, and whether unit costs stay within budget.

CNC machining is often the default answer when a part has complex geometry, tight tolerances, or a volume
that doesn't justify hard tooling. But not every machining shop delivers the same speed, quality, or
communication - and the difference shows up in missed deadlines, failed first articles, and redesigns that
could have been caught earlier.

THE FOCUS OF THIS GUIDE
How to evaluate CNC machining as part of a broader manufacturing strategy -

and how to choose a partner that can keep a program on schedule from first
prototype through production.

Inside This White Paper

The manufacturing decision CNC fundamentals

Balance speed, precision, cost, and volume. Understand 3-axis, 5-axis, materials, and fit.
De-risking framework Supplier evaluation

Use DFM and early feasibility review. Ask the questions that expose program risk early.
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The Manufacturing Decision Engineers Face

Every sourcing decision balances the same four variables: speed, precision, cost, and volume. Rarely can a
program maximize all four at once, and the right trade-off depends on where a part sits in its lifecycle - an
early prototype has different priorities than a part heading into its tenth production run.

SPEED PRECISION COST VOLUME

Schedule Tolerance Economics Lifecycle

Common pressure points

Compressed timelines. Program schedules are set before manufacturing feasibility is fully known, leaving little
room for a supplier to discover problems late.

Feasibility surprises. A design that looks straightforward on screen can be difficult or expensive to hold to
tolerance once it reaches a machine - and finding that out after a quote is accepted costs time twice over.

Inconsistent quality between suppliers. Two shops quoting the same drawing can produce very different
first-article results, especially on tight tolerances or complex, multi-sided geometry.

Uncertain scale-up paths. A process that works well for a five-piece prototype run doesn't always translate
cleanly to a 1,000-unit production order.

The rest of this paper offers a framework for working through these pressure points - starting with the fundamentals of
when CNC machining is the right process, and ending with a practical checklist for vetting a machining partner before a
program is committed to one.
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CNC Machining Fundamentals for Program
and Design Engineers

3-Axis vs. 5-Axis Machining

3-AXIS CNC

Moves a cutting tool along three linear axes (X, Y, and Z).

Well suited to simpler geometries and often the most
cost-effective option when a part does not require access
to multiple faces in a single setup.

5-AXIS CNC

Adds two rotational axes, allowing the tool or part to be
positioned at nearly any angle. Complex, multi-sided
geometries can be machined in fewer setups, reducing
handling, cycle time, and the risk of accumulated error
between setups.

For parts with undercuts, compound angles, or features on multiple faces, 5-axis capability is often what
separates a feasible timeline from a difficult one.

Materials and Volume

CNC machining works across both plastics and metals, and it scales from a single prototype piece through
production runs of 1,000 or more units. That flexibility is one reason it remains a strong choice for programs that
move from early validation into low- or mid-volume production without switching processes along the way.

When to Choose CNC Machining

The part has complex or multi-sided geometry that would require expensive tooling to mold or cast.

Tolerances are tight enough that additive processes can't reliably hold them.

Volume doesn't yet justify the cost and lead time of hard tooling.

The design is still likely to change, and tooling investment would be premature.

The part needs to be produced in a final-use material (metal or engineering-grade plastic) rather than a prototyping

resin.
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Where CNC Machining Fits Among
Manufacturing Processes

THE ENGINEER'S GUIDE TO CNC MACHINING

CNC machining is rarely the only process a program will use. Understanding where it fits relative to other common
manufacturing methods helps engineers choose the right process for each stage of a program, rather than

defaulting to whatever a single supplier happens to offer.

PROCESS BEST SUITED FOR

Complex geometries, tight tolerances, plastics and metals,

CNC Machining (3 & 5-axis) prototype through production

Fast-turn prototypes, design validation, low-stress functional

3D Printing (SLS, SLA, FDM) parts

Injection Molding & Tooling High-volume plastic parts once design is locked

Prototype or low-volume parts that need to look and feel like

RTV Urethane Casting molded plastic

Non-ferrous metal parts (zinc, aluminum, magnesium,

Die Casting copper) at volume

Sheet Metal Fabrication Enclosures, brackets, and formed metal parts

TYPICAL VOLUME

Single parts to 1,000+
units

Single parts, low volume

1,000 to 10,000+ parts

Low volume, no hard
tooling

Production volume,
tooling required

Days for simple parts;
tooling needed for
complex forms

Selection principle: choose the process that best fits the part and lifecycle stage - not simply the process a

given supplier prefers to sell.
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A Framework for De-Risking Lead Time and
Quality

Design-for-Manufacturability (DFM) Considerations

Many of the delays attributed to a machining supplier actually originate in the design itself. A short DFM review
before a program commits to a process can surface issues while they are still cheap to fix. Common factors that
affect machining time, cost, and achievable tolerance include:

01

02

03

04

05

Wall thickness & pockets - Deep, narrow pockets may require slower tooling or specialized setups.
Tolerance requirements - Over-specifying tolerance can add cost and cycle time without adding function.
Material selection - Material affects tool wear, cycle time, finish, and machining strategy.

Surface finish - Finish requirements beyond functional need can create unnecessary processing.

Fixturing & setups - More setups add time and increase the risk of misalignment.

Why an Early Feasibility Review Matters

Reviewing a part's geometry against the intended manufacturing process before committing to it - rather than after
the first article fails - is one of the highest-leverage steps in a program's schedule. A feasibility review at the
quoting stage catches the same issues a first-article inspection would catch, except weeks earlier and before
tooling, fixtures, or programming time have been spent.

PROGRAM PRINCIPLE

Find the manufacturability issue while it is still a design decision - not after it
becomes a schedule problem.
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Plan the Path from Prototype to Production

Decisions made at the prototype stage have a way of following a program into production. Choosing a supplier and
process with an eye toward how volume will scale - rather than optimizing only for the fastest prototype turnaround
- makes the transition from validation to production far less disruptive.

Questions to Ask Any CNC Machining Supplier

1 What lead time can you commit to in writing, and how does that change between a prototype quantity and a
production run?

2 What tolerances can you hold on the specific features in my design - not just your best-case published
tolerance?

3 Can you support me from a single prototype part through a 1,000+ unit production order without switching
processes or vendors?

4 Do you review design feasibility before quoting, or after the purchase order is placed?

5 What is your typical response time for questions during a program, and who is my point of contact?

6 What secondary processes (finishing, coating, hardware installation) can you handle in-house versus what
gets outsourced?

A strong supplier should be able to answer these questions with specifics tied to your part, your program, and
your required timeline.
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lllustrative Scenario: Recovering a Tight
Timeline

A program engineer at a mid-sized industrial equipment manufacturer needed a redesigned housing part
machined, validated, and ready for a customer demo in under four weeks. The part had several multi-sided
features and one tolerance the design team suspected - but hadn't confirmed - might be difficult to hold.

1 REVIEW Request feasibility review before quoting.

2 FLAG Identify tight tolerance and deep pocket risk.

3 ADJUST Move critical geometry to 5-axis and revise pocket depth.

4 Machine prototype and deliver first-article parts on schedule.
5 Map a clear path to a 500-unit production order.

With those two changes made before the purchase order was issued, the supplier ran the prototype, delivered
first-article parts within the original timeline, and had a clear path already mapped for scaling to a 500-unit
production order the following quarter.

THE LESSON

The issues that derail a program’s schedule are often discovered in review,
days or weeks earlier, when there is still time to act on them.
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Key Takeaways

e Match the process to the part: CNC machining is generally the right call for complex geometry, tight tolerances, and
volumes that do not yet justify hard tooling.

e 5-axis capability reduces setups - and setup count is often the real driver of both lead time and error on complex
parts.

e Most schedule risk comes from design details, not the machine itself - a short DFM pass catches much of it early.
e Request a feasibility review before committing to a process or supplier, not after the first article comes back.

e Choose a supplier who can carry a part from a single prototype through full production volume, so the process does
not have to be re-validated with a new vendor mid-program.

e Lead time commitments, tolerance capability by feature, and response time are worth confirming in writing before a
program depends on them.
About Rapid Product Creations

Rapid Product Creations (RPC) is made up of time-served professionals within the manufacturing industry with
over 25 years of experience, supporting small, medium, and large OEMs with their component and assembly
needs.

RPC MISSION

"Provide the highest quality product, at the most reasonable cost, while
meeting or exceeding our client's timelines."

What Sets RPC Apart

o A feasibility review of part geometry against the intended manufacturing process before a program commits to it
® Exceptionally short lead times without sacrificing specification or quality

® Support across the full program lifecycle - from a single prototype part through production volumes of 1,000 or more units

24/7 availability from sales and support teams

® A track record with automotive, consumer products, medical device, and specialty OEM customers
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RPC Capabilities

CNC MACHINING

3 & 5-axis machining in plastics and metals, from single parts
through 1,000+ unit production runs.

RAPID PROTOTYPING

SLS, SLA, and FDM 3D printing for design validation and
functional prototyping.

INJECTION MOLDING

Soft aluminum prototype tools through fully automated H13
production tooling, up to 1250-ton press capacity.

URETHANE CASTING

RTV vacuum casting for prototype and low-volume production.

DIE CASTING SHEET METAL
Non-ferrous metals including zinc, aluminum, magnesium, and  Fabrication up to 6 mm thickness.
copper.

Next Steps

Considering CNC machining for an upcoming program? Rapid Product Creations offers a feasibility review on new
designs before you commit to a process or a production timeline - so tolerance, geometry, and lead-time questions
get answered up front, not after tooling and time have already been spent.

START WITH A FEASIBILITY REVIEW

Request a review | Get a quote | Explore RPC capabilities

Colin Rawson
+1 760.845.1047
colin.rawson@rapidproductcreations.com
rapidpr reations.com
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