§ AUTOMOTIVE TOOLING

-

é% stratasys — W2 § SOLUTION GUIDE

Additive Tooling
for




Assembly & manufacturing tooling are rarely the most
visible challenge in automotive manufacturing - until it
delays a launch, stops a line, or creates quality risk.
As vehicle programs grow more complex, timelines
compress, and change becomes constant, traditional
tooling approaches are increasingly struggling to keep
pace.

Across assembly, inspection, automation, and paint
operations, automotive OEMs and Tier 1 suppliers rely
on a widerange of jigs, fixtures, gauges, and
production aids to keep lines running safely and
consistently. Yet many of these tools are still produced
using conventional methods that are slow to revise,
costly for low-volume use, and poorly suited to late-
stage engineering changes.

Additive manufacturing offers a practical alternative
for producing many automotive tooling applications
faster and with greater flexibility, without disrupting
existing production systems. Rather than replacing
conventional tooling, additive manufacturing
complements it by enabling tools to be produced in
days instead of weeks, revised quickly as requirements
change, and deployed where and when they are
needed most.

With Stratasys FDM, we're
less dependent on outside
suppliers for tooling and parts.
When timelines compress

or designs change, we can
produce and revise tooling in-
house and keep work moving
instead of waiting weeks on
the supply chain.”

Automation Intelligence, MI, USA

In applications such as assembly fixtures, inspection
aids, end-of-arm tooling, paint masks, and low-volume
forming tools, additive tooling has demonstrated the
ability to significantly reduce lead times and cost
compared to traditional methods, while improving
quality ergonomics, consistency, and responsiveness
on the factory floor.

This guide explores how automotive manufacturers
are applying additive tooling today to:

¢ Reduce tooling lead times and launch risk

e Support faster engineering changes and production
ramp-up

¢ Improve line uptime, quality, and operator
ergonomics

¢ Enable digital tooling strategies across lines and
plants

Positioned as an application-led, automotive-specific
resource, this guide is designed to help manufacturing,
quality, production, and automation teams understand
where additive tooling delivers the most value — and
how to begin applying it in real production
environments.




Improving Speed, Accuracy, and Repeatability on the Line

Assembly operations rely on jigs and fixtures to ensure consistent positioning, alignment, and repeatability.
These tools must also adapt quickly to model changes, variants, and continuous improvement initiatives.

Additive manufacturing enables assembly tooling to be produced faster, adapted more easily, and deployed

closer to the point of use.

Common Applications:
Alignment and locating fixtures
Holding and positioning tools
Drill and trim guides
Surrogate and reference parts

Why Additive Tooling Fits Assembly:
Faster response to design and process changes
Lightweight, operator-friendly tools
Integrated features without added assembly complexity
Consistent deployment across lines and plants

Assembly tooling is often one of the most practical entry points for additive manufacturing on the factory floor.



Supporting Quality and Preventing Costly Escapes

Inspection tooling plays a critical role in maintaining quality throughout automotive production. Requirements
often evolve during launch and ramp-up, making speed and adaptability essential.

Additive tooling enables inspection fixtures to be produced and revised quickly while supporting repeatability

and usability.

Common Applications:
Go/No-Go gauges
CMM fixtures
Fit-check and verification tools
In-line inspection aids

Why Additive Tooling Works for Inspection:
Rapid updates during launch and ramp-up
Improved access to measurement features
Lightweight handling for operators
Reduced risk of downstream quality escapes



Enabling Lightweight, Flexible Automation

End-of-Arm Tooling (EOAT) must balance strength, weight, and functionality while accommodating frequent process
changes. Additive manufacturing enables lighter, more integrated EOAT designs with faster iteration cycles.

Common Applications: Why Additive Tooling Fits Automation:

Robotic grippers Reduced payload and improved robot performance

Pick-and-place tooling Integrated channels and mounting features

Integrated air or vacuum EOAT Faster iteration during process optimization

Cost-effective for short runs and changeovers
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Paint, High-Temperature,
and Specialty Tooling

Tooling for Harsh Automotive Environments

Paint lines and specialty operations place demanding requirements on tooling durability, temperature
resistance, and chemical compatibility.

Additive manufacturing enables application-specific tooling to be produced rapidly for these environments.

Common Applications: Why Additive Tooling Fits Specialty Operations:
* Paint masks, plugs, and caps * Environment-specific material selection
* High-temperature fixtures ° Rapid replacement and revision
* Chemical-resistant tooling * Improved consistency and surface protection
* Reduced downtime risk




Supporting Prototyping, Service, and Short-Run Production
Prototype programs, service tooling, and short-run manufacturing require speed and cost control without
heavy upfront investment.

Additive manufacturing enables functional tooling to be produced quickly and revised easily for limited
production windows.

Why Additive Tooling Fits Low-Volume Use:
Faster access to functional tools
Cost-effective for short lifespans
Reduced risk during development and launch

Complements traditional high-volume tooling




Enabling Faster Iteration for Automotive Composite Programs

Composite layup tools must balance dimensional accuracy, surface quality, and stability while supporting fast
iteration during development and low-volume production. Traditional patterns and molds can take weeks to produce
and update. Additive manufacturing helps teams create and revise layup tooling quickly, closer to the point of use.

Common Applications:
Layup patterns and bucks
Molds and form tools (prototype and low-volume)
Trim, drill, and bonding fixtures
Holding fixtures for assembly of composite parts

Why Additive Tooling Fits Composite Layup:

Faster design updates during development and
changeovers

Cost-effective for prototype and low-volume tooling
Lightweight tools that are easier to handle and move

Rapid replacement and iteration to keep programs
on schedule
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Materials for Additive Tooling

A Requirements-Led Approach

Selecting the right material starts with the tooling environment and functional requirements. Consider heat,
chemical exposure, wear points, and tolerance needs first - then choose the material and print process that
best matches those conditions. Many teams standardize a small material set to cover most tooling needs.

Industrial vs. hobby materials (what matters for tooling)

Many “hobby” materials and desktop prints work well for prototyping, but factory-floor tooling typically faces
higher loads, continuous use, heat, chemicals, and tighter repeatability requirements. For production tooling,
prioritize predictable mechanical performance, dimensional stability, and environmental resistance—and
validate parts under real conditions before standardizing.

Quick rule of thumb: if the tool will see repeated cycles, heat/chemicals, or tight tolerance/fit, treat it as an
industrial tooling application and select materials/processes accordingly.

Key Considerations: Matching Materials to Applications:
* Mechanical strength and stiffness * General fixtures and covers: ASA
* Dimensional stability and accuracy needs ¢ High-stiffness fixtures and EOAT: FDM® Nylon 12CF;

SAF™ PA12; High Yield PA11

° High-temperature / harsh environments: ULTEM™ 1010
Filament; Loctite 3D 3955™

* Durable photopolymer tooling (rigid): P3™ Dura™56

° Temperature exposure (continuous/peak)

* Chemical exposure (solvents, coolants,
cleaners, paint)

* Wear, abrasion, and contact surfaces

- Ergonomics/weight and handling * Soft-touch / surface protection tooling: P3™ Stretch™ 80

* Repeatable batch production tooling (trays, nests, fixtures):
SAF™ PA12; High Yield PA11

* Visual labeling / work instructions: Vero™ CMYK
* Durable PolyJet tooling (rigid): ToughONE™

* Surface finish / part marking (if relevant)



https://www.stratasys.com/en/materials/materials-catalog/?utm_campaign=AU-NA-000135&utm_medium=doclink&utm_source=PDF&utm_content=SG-000144

From Part to Printable Fixture in 20 Minutes

Generate customer fixtures with fixturemate by trinckle inside the additive workflow

®

~ 2 mins ~ 5 mins ~ 8 mins
B ; fie
e "
~ 20 mins total
GrabCAD :
@ Print Pro” | fixturemate No CAD skills required

Reducing CAD Bottlenecks and Connecting Design Directly to Print

Designing tooling is often as much of a bottleneck as producing it. When fixture requests stack up, limited CAD
resources and multiple handoffs can slow down new tools and revisions, even when printing capacity is available.

fixturemate, by trinckle, supports a guided workflow that enables operators to generate printable fixture concepts
for common automotive tooling applications in approximately 20 minutes; with no CAD skills required. This helps
teams move from tooling need to printed tool faster and more consistently.

Where this helps most: Why it matters:
Assembly and positioning fixtures Reduces reliance on specialist CAD capacity for every request
Inspection and CMM fixtures Minimizes handoffs between design, print prep, and production
Go/no-go gauges and verification tools Helps standardize fixture design approaches across teams/plants
Welding fixtures and locator nests Speeds updates when parts, processes, or stations change
Carrier trays and part-handling fixtures

Learn more about fixturemate and workflow options.


https://www.stratasys.com/en/landing-pages/grabcad-fixturemate/?utm_campaign=AU-NA-000135&utm_medium=doclink&utm_source=PDF&utm_content=SG-000144

Why Traditional Tooling Struggles
in Automotive Production

Automotive tooling environments are uniquely
demanding. Tooling must support high levels of
precision, repeatability, and reliability - often under
tight timelines and evolving requirements.

Common challenges include:

Long Lead Times

Traditional tooling methods such as CNC machining
or outsourced fabrication often require weeks to
deliver revised tools. In an environment where late-
stage design changes and launch adjustments are
common, tooling delays can directly impact line
readiness and production schedules.

High Cost for Low-Volume
or Short-Life Tools

Many automotive tools are required in limited quantities
or for short production windows -particularly during
launch, pre-production, service, or variant changeovers.
Traditional tooling economics are often poorly suited to
these scenarios, driving up cost per tool.

Ergonomics and Safety Constraints

Metal tooling and traditionally manufactured
fixtures can be heavy and difficult to handle.
This increases physical strain on operators,
raises safety risk, and can negatively affect
productivity on the factory floor.

Inventory and Replacement Complexity

Tooling often needs to be replicated across
multiple lines or plants. Managing physical
inventories or waiting for replacements to be
fabricated and shipped adds cost, complexity,
and operational risk.

Sensitivity to Downtime and Quality

In automotive production, tooling issues can
quickly lead to line stoppages, rework, or quality
escapes. The ability to repair, replace, or iterate
tooling quickly is critical to maintaining
throughput and consistency.

Quality and Repeatability Expectations

As additive tooling moves onto the factory floor,
teams need tools that are consistent, validated,
and repeatable across shifts, lines, and plants.
Without clear requirements and simple validation
steps, adoption can stall, even when tooling can
be produced quickly.

These challenges have driven many automotive manufacturers to rethink how tooling is produced —
shifting toward solutions that are faster, more flexible, and better aligned with modern production realities.
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A Practical Approach for Automotive Manufacturing

Additive tooling enables automotive manufacturers to produce factory-floor tools faster and with greater flexibility
than traditional methods. By reducing lead times, lowering dependence on external suppliers, and enabling tools to
be produced closer to the point of use, additive manufacturing supports more responsive and resilient production

environments.

Rather than replacing conventional tooling across the board, additive manufacturing is most effective when
applied to tools that must be produced quickly, revised frequently, or deployed in limited quantities.
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Faster Time to Line

Additive tooling allows tools to be designed, produced, and deployed in days rather than weeks
(depending on complexity). This speed is especially valuable during vehicle launches, engineering
changes, and production ramp-ups, where tooling availability directly impacts line readiness.

Cost-Effective for Iterative and Low-Volume Applications

For tools that are frequently revised, used for short production windows, or produced in
small quantities, additive manufacturing provides a cost structure better aligned with real
usage, without compromising functional performance.

Lightweight, Operator-Friendly Tooling

Optimized geometries enable lighter tools while maintaining required strength and stiffness.
Reduced weight improves handling, supports safer working conditions, and enables more
efficient line operations.

Digital Inventory and Global Consistency

Tooling designs can be stored digitally and produced on demand. This enables consistent
deployment across lines and plants while reducing physical inventory, logistics complexity,
and helps teams respond when supplier lead times or shipping conditions change.

Designed for Automotive Production Environments

With access to a range of industrial industrial grade materials, additive tooling can be tailored
to specific factory-floor conditions, including exposure to heat, chemicals, and repetitive
handling.

Why This Matters on the Factory Floor

In automotive production, tooling rarely draws attention — until it becomes a bottleneck. Additive tooling matters
because it helps teams respond to change without stopping the line, delaying launches, or increasing risk. By
enabling faster iteration and localized production, additive tooling supports uptime, quality, and manufacturing
agility in real-world conditions.



Understanding the Limits of Additive Tooling

Additive manufacturing is a powerful tool for many automotive tooling applications, but it is not a universal
replacement for traditional methods. Understanding where additive tooling is not the best fit is critical to ensuring
safe, reliable, and cost-effective production.

Sustained high mechanical loads or severe wear without inserts
Continuous exposure to extreme temperatures beyond material limits
Aggressive chemical or solvent exposure without compatibility validation

Tight-tolerance metrology without secondary reference features

Safety-critical fixtures without formal qualification and validation

In many cases, these constraints can be addressed through material selection, design optimization, or hybrid
tooling approaches. Additive manufacturing is often most effective when used alongside traditional fabrication
using off-the-shelf structures (e.g., channel strut or aluminum extrusion) for the tool body and 3D printed
interfaces where precision, fit, or changeover speed matters most. Additive tooling delivers the greatest value
when applied where speed, flexibility, and responsiveness directly address production constraints.



Additive Tooling
Value Pillars

Core Benefits for Automotive Manufacturing

Speed and Responsiveness

Produce and revise tooling
quickly to support launch, ramp-
up, engineering changes, and
continuous improvement -

so teams can respond without
waiting on long fabrication
cycles.

Cost Alignment

Match tooling cost to real
production needs by reducing
spend on low-volume, short-life,
or frequently revised tools—
especially where traditional
methods are uneconomical.

Ergonomics and Safety
Lightweight, operator-friendly
tools improve handling and
usability, helping reduce strain
and support safer, more efficient
factory-floor operations.

Functional Integration
Design freedom enables
consolidation and built-in
functionality, such as locating
features, channels, mounting
points, magnets, or references -
without added assembly
complexity.

Digital Inventory

Store tooling designs digitally
and reproduce them on demand
across lines and plants -
reducing physical inventory,
improving consistency, and
simplifying replacement.

Reduced Risk During
Change

Faster iteration helps teams
respond to late-stage changes
while protecting uptime- reducing
disruption during changeovers
and lowering the risk of
downstream quality escapes.




A Practical Path to
Additive Tooling

Most automotive manufacturers begin
with targeted tooling applications and
scale adoption based on proven value.

Need
support?

Contact us to

schedule a Free
Factory Walkthrough walkthrough.
Identify high-impact tooling .
candidates with an additive Click Here
application specialist.

Prove the Application

Validate fit, function, and
usability with sample tools.

Design for Additive

Optimize designs for weight,
integration, and repeatability.

Build the Business Case

Translate technical
improvements into cost,
time, and risk reduction.

Scale with Digital
Inventory

Standardize and deploy
tooling on demand across
lines and plants.

Additive tooling enables manufacturers
to respond to change faster, reduce risk,
and improve operational flexibility - without
disrupting existing production systems.
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