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Engineers Embrace PCBWay Metal 3D Printing for
End-Use Tooling as CNC Alternative
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A growing number of engineers are turning to metal 3D printing services offered by PCBWay to produce end-use tooling,
challenging the long-standing dominance of CNC machining in certain manufacturing niches. This shift reflects a broader
reevaluation of production methods as companies prioritize speed, design flexibility, and cost efficiency for complex or low-volume

tooling projects.

While CNC machining remains a cornerstone of precision manufacturing, additive techniques are proving their worth in scenarios
where conventional subtractive methods struggle. PCBWay, known primarily for its PCB fabrication services, has expanded into
metal additive manufacturing, attracting attention from industrial designers and tooling specialists seeking alternatives to

traditional workflows.

The Shift Toward Additive Tooling

Tooling—the jigs, fixtures, molds, and dies used in production—has historically been machined from solid metal blocks, a process
that can be time-consuming and material-intensive. Metal 3D printing, by contrast, builds components layer by layer directly from
digital files, enabling geometries that would be impossible or prohibitively expensive to mill. This capability is particularly valuable

for conformal cooling channels in injection molds, which improve cycle times and part quality.

The adoption of additive manufacturing for tooling has accelerated as the technology matures, with service providers like PCBWay
offering industrial-grade solutions without the need for in-house equipment. Engineers can now iterate designs rapidly, testing form

and function within days instead of weeks, which compresses development cycles and brings products to market faster.

PCBWay’s Manufacturing Capabilities

PCBWay’s metal 3D printing offerings encompass technologies such as selective laser melting (SLM) and direct metal laser
sintering (DMLS). These processes fuse fine metal powders layer by layer using high-powered lasers, producing fully dense parts
with mechanical properties comparable to wrought materials. The company supports a range of metals, including stainless steel,

aluminum, titanium, and nickel alloys, catering to diverse tooling requirements.

Engineers access these services through an online platform where they upload CAD models and receive instant quotes. PCBWay's
production facilities are designed for scalability, handling everything from single prototypes to small-batch production runs. This on-

demand model aligns with lean manufacturing principles, reducing the need for large inventories of spare tooling.
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Performance and Material Advantages

Metal 3D printed tooling can match or exceed the performance of CNC-machined counterparts in specific applications. For example,
the ability to integrate internal lattice structures reduces weight while maintaining strength, which is beneficial for robotic end-
effectors and aerospace assembly tools. Conformal cooling, another key advantage, allows for more uniform temperature control

during injection molding, leading to faster cycles and fewer defects.

Material options have expanded beyond early experimental alloys; now, certified powders for tool steels, maraging steel, and
aluminum alloys provide predictable wear resistance and thermal conductivity. Post-processing steps such as heat treatment and
machining can achieve surface finishes and tolerances comparable to traditional methods, ensuring that printed tools fit seamlessly

into existing production lines.

Economic and Supply Chain Implications

Cost comparisons between CNC machining and metal 3D printing depend heavily on part complexity and volume. For simple
geometries produced in large quantities, subtractive methods remain more economical. However, as complexity rises and order
quantities drop, additive manufacturing often becomes the cost-effective choice due to reduced material waste and shorter setup

times.

Supply chain resilience is another factor driving interest. On-demand 3D printing can mitigate risks associated with long lead times
or supplier disruptions by enabling local or distributed production. Tooling can be printed as needed, eliminating the warehousing
of seldom-used fixtures and allowing rapid response to changing production requirements. While metal 3D printing does not render
CNC obsolete, it offers a compelling complement, and PCBWay's service model makes the technology accessible to engineering

teams of all sizes.

Engineers evaluating this route are encouraged to verify published material data sheets, lead time commitments, and case studies
on PCBWay's website against their specific application requirements. Comparing actual cost and performance with conventional

tooling remains essential for informed decision-making.

Why This Matters

The use of metal 3D printing for tooling underscores a manufacturing evolution toward digital file-to-factory workflows. It allows
companies to reduce downtime, shorten development cycles, and produce specialized tools on demand, which can reshape

inventory management and supply chain strategies across industries.

FAQ

Why are engineers turning to PCBWay’s metal 3D printing for tooling?

It offers design freedom to create complex geometries, such as conformal cooling channels, that are difficult or costly with CNC
machining. The on-demand service also enables rapid prototyping and low-volume production without the need for extensive

tooling inventory.
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What metal 3D printing technologies does PCBWay provide?

PCBWay uses selective laser melting (SLM) and direct metal laser sintering (DMLS), which fuse metal powders layer by layer into

dense parts. Supported materials include stainless steel, aluminum, titanium, and various tool steels.

Will metal 3D printing replace CNC machining for tooling?

It is not a full replacement. CNC remains superior for simple, high-volume tooling due to lower per-part costs. Metal 3D printing

excels in complex, low-volume, or custom tooling where its geometric flexibility and speed provide clear advantages.

How can engineers start using PCBWay’s metal 3D printing for tooling?

They can upload 3D CAD files to PCBWay'’s online platform for an instant quote, select the desired metal and finish, and receive

parts typically within days. This streamlines the transition from design to functional tooling.
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