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Wohlers Report 3D Printing 2013 is a comprehensive industry analysis that offers valuable
insights into the state of additive manufacturing (AM) and 3D printing technologies during that
pivotal year. As one of the most authoritative sources in the field, Wohlers Report 2013 provides a
detailed overview of market trends, technological advancements, key players, and future outlooks,
making it an essential resource for professionals, investors, and enthusiasts alike. This article delves
into the highlights of the Wohlers Report 2013, exploring its key findings, technological innovations,
industry challenges, and the evolving landscape of 3D printing in 2013, all optimized for SEO to help
you understand the significance of this report within the broader context of additive manufacturing.

Understanding the Significance of Wohlers Report 2013

What is the Wohlers Report?

The Wohlers Report is an annual publication produced by Wohlers Associates, Inc., that analyzes
the global state of additive manufacturing and 3D printing. It covers various aspects such as industry
growth, technological developments, market forecasts, and company profiles. Since its inception,
the report has become a benchmark for evaluating the health and trajectory of the 3D printing
industry.

The Importance of the 2013 Edition

The 2013 edition marked a significant milestone as it captured the rapid evolution and increasing
adoption of 3D printing technologies across diverse sectors. It provided stakeholders with
data-driven insights and forecasts, helping shape strategic decisions and investments in the rapidly
expanding additive manufacturing landscape.

Market Overview in 2013

Industry Growth and Market Size

The Wohlers Report 2013 highlighted remarkable growth in the additive manufacturing industry, with
estimates indicating that the global market for 3D printing materials and services was expanding
rapidly. Key points include:

- An estimated 58% increase in the number of 3D printers sold worldwide compared to the
previous year.
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- The total revenue for the industry surpassed $2.2 billion, reflecting widespread adoption.
- The number of professional and industrial 3D printers installed globally continued to grow,

reaching over 28,000 units.

Major Sectors Utilizing 3D Printing

In 2013, additive manufacturing was increasingly integrated into various industries:

- Aerospace: For prototyping and manufacturing complex parts.
- Automotive: For custom components and tooling.
- Medical: For creating patient-specific implants and prosthetics.
- Consumer products: For rapid prototyping and small-batch production.
- Education and research: As a tool for learning and innovation.

Technological Advancements in 2013

Emerging 3D Printing Technologies

The year 2013 saw significant technological innovations, including:

- Selective Laser Sintering (SLS): Improved material options and process control increased
durability and precision.

- Fused Deposition Modeling (FDM): Affordable desktop printers gained popularity among
hobbyists and small businesses.

- Stereolithography (SLA): Advancements in resin formulations enabled higher resolution and
better surface finishes.

- Binder Jetting and Material Jetting: New methods for rapid prototyping with full-color capabilities.

Materials Development

Material innovation was a core focus, with notable developments such as:

- Introduction of new thermoplastics like ABS and nylon variants suitable for industrial
applications.

- Development of metal powders for direct metal laser sintering (DMLS), enabling the production
of functional metal parts.

- Exploration of composite materials combining plastics with carbon fibers or other
reinforcements.
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Desktop 3D Printing and Accessibility

The proliferation of low-cost desktop 3D printers, especially RepRap and MakerBot models,
democratized access to 3D printing technology, fostering innovation among hobbyists, educators,
and startups.

Industry Trends and Key Players

Leading Companies and Innovators

2013 was marked by increased activity from both established corporations and emerging startups:

- Stratasys and 3D Systems: Continued to dominate the industrial 3D printer market with
high-performance machines.

- EOS and SLM Solutions: Focused on metal additive manufacturing for aerospace and medical
industries.

- MakerBot and RepRap: Popularized affordable desktop 3D printers, expanding consumer
adoption.

- HP and Dell: Began exploring 3D printing solutions for enterprise applications.

Emerging Business Models

The report identified new business models gaining traction:

- On-demand 3D printing services.
- Cloud-based design sharing and printing platforms.
- Customization and personalization of products using 3D printing.
- Hybrid manufacturing combining traditional methods with additive processes.

Challenges Faced by the Industry in 2013

Technical and Material Limitations

Despite rapid growth, the industry faced several hurdles:

- Limited material options for functional and high-performance parts.
- Challenges in achieving consistent quality and repeatability.
- Speed limitations for large or complex parts.
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Intellectual Property Concerns

The ease of sharing digital files raised concerns about copyright infringement, counterfeit products,
and patent violations.

Cost and Scalability

While desktop printers became more affordable, industrial-scale production remained expensive,
limiting widespread adoption for mass manufacturing.

Regulatory and Certification Barriers

Lack of standardized testing and certification procedures hindered adoption in regulated sectors like
aerospace and healthcare.

Future Outlook and Predictions from 2013

Growth Projections

The Wohlers Report 2013 predicted:

- Continued double-digit growth in the additive manufacturing industry.
- Significant expansion in the number of applications, especially in manufacturing and healthcare.
- Increased integration of 3D printing into supply chains and production workflows.

Technological Trends to Watch

Expected developments included:

- Enhanced material properties and new composite materials.
- Faster printing speeds and larger build volumes.
- Better software for design optimization and process control.
- Greater adoption of metal 3D printing for functional parts.

Industry Consolidation and Collaboration

The report anticipated increased collaboration between software developers, hardware
manufacturers, and end-users to accelerate innovation.
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Impact of Wohlers Report 2013 on the 3D Printing Ecosystem

Driving Industry Awareness

The report helped elevate the profile of additive manufacturing in mainstream media and among
investors, fostering a more comprehensive understanding of its potential.

Guiding Strategic Decisions

Companies used the insights to inform R&D priorities, investment strategies, and market entry
plans.

Encouraging Innovation and Research

Academic institutions and startups drew inspiration from the report to develop new applications and
improve existing technologies.

Conclusion

The Wohlers Report 2013 stands as a pivotal snapshot of the early 2010s, capturing a period of
rapid growth, technological innovation, and expanding applications in the world of 3D printing. Its
detailed analysis provides valuable lessons and foresight, highlighting both the opportunities and
challenges faced by the industry. As additive manufacturing continues to evolve, the insights from
2013 remain relevant, illustrating the foundational developments that have shaped the trajectory of
3D printing into the present day.

Key Takeaways from Wohlers Report 2013:

- The industry experienced over 50% growth in printers sold and revenues exceeding $2 billion.
- Technologies like SLS, SLA, and desktop FDM printers gained prominence.
- Materials advanced significantly, enabling new functional applications.
- The industry faced challenges related to material diversity, quality control, and scalability.
- The future forecasted continued growth, technological innovation, and increased integration into

mainstream manufacturing.

By understanding the insights from Wohlers Report 2013, stakeholders can better appreciate the
historical context and future potential of additive manufacturing, ensuring informed decisions in this
dynamic industry.
 
Wohlers Report 3D Printing 2013: An In-Depth Analysis of the State of Additive Manufacturing
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The Wohlers Report 2013 stands as one of the most comprehensive and authoritative sources on
the state of 3D printing and additive manufacturing as of 2013. Published annually by Wohlers
Associates, this report offers valuable insights into technological advancements, market trends,
industry applications, and future prospects. For professionals, researchers, and enthusiasts alike,
understanding the nuances of the 2013 edition provides both historical context and a benchmark for
evaluating the evolution of additive manufacturing over the past decade.

Introduction to Wohlers Report 2013

The Wohlers Report 2013 serves as a detailed survey and analysis of the global additive
manufacturing (AM) industry. It encompasses data collected from industry leaders, manufacturers,
service providers, and research institutions. The report's primary goal is to deliver an accurate
snapshot of the industry?s growth, technological developments, and emerging trends.

Key Highlights of 2013 Edition:

- Industry growth metrics
- Technological innovations
- Market segmentation
- Application sectors
- Regional analysis
- Challenges and opportunities

Industry Overview and Market Size

Market Growth and Revenue

In 2013, the additive manufacturing industry demonstrated significant expansion, with global
revenues surpassing $2.2 billion. This growth was driven by:

- Increased adoption in aerospace, automotive, healthcare, and consumer products.
- A rising number of service providers and in-house manufacturing capabilities.
- Technological improvements that made AM more accessible and cost-effective.

Key Data Points:

- The industry grew approximately 27% over the previous year.
- The number of commercial additive manufacturing systems shipped worldwide exceeded
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27,000 units.
- The total installed base of 3D printers approached 30,000 units globally.

Implication: The rapid expansion indicated that additive manufacturing was transitioning from
prototyping to full-scale production in various sectors.

Market Segmentation

The 2013 report classifies the industry into various segments:

- Industrial 3D Printing: Predominantly used for prototyping, tooling, and end-use parts.
- Desktop 3D Printing: Small, affordable systems aimed at education, hobbyists, and small

businesses.
- Materials: Growth in plastics, metals, ceramics, and composite materials.
- Service Bureaus: External service providers became a significant growth area, handling

complex or high-volume builds.

Technological Advancements in 2013

The report emphasizes technological innovations that propelled the industry forward during 2013,
including:

Materials Development

- Polymers: Continued improvements in thermoplastics like ABS, PLA, nylon, and new
formulations offering better mechanical properties.

- Metals: Introduction of direct metal laser sintering (DMLS) and electron beam melting (EBM)
processes allowed for high-quality metal parts.

- Ceramics and Composites: Emerging use cases for specialized materials in aerospace and
biomedical fields.

Process Improvements

- Enhanced resolution and surface finish quality.
- Faster build speeds due to optimized laser and extrusion technologies.
- Better layer adhesion and mechanical properties.
- Development of multi-material and multi-color printing capabilities.
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Hardware Innovations

- Introduction of larger build volumes.
- Modular designs for ease of maintenance and upgrades.
- Integration of CNC-like precision with additive processes.
- Emergence of hybrid manufacturing systems combining subtractive and additive methods.

Application Sectors and Industry Adoption

The 2013 report highlights the diversification of additive manufacturing applications across several
industries, underlining its growing importance.

Aerospace

- Use of lightweight, complex metal parts for engines and airframes.
- Rapid prototyping of aerodynamic components.
- Small-batch manufacturing of customized parts.

Automotive

- Rapid prototyping of interior and exterior parts.
- Tooling and fixtures production.
- Early adoption of metal printing for functional components.

Healthcare

- Creation of patient-specific implants and surgical guides.
- Bioprinting nascent but promising, with early research initiatives.

Consumer Products

- Customized jewelry, eyewear, and fashion accessories.
- Small-scale manufacturing of bespoke items.

Education and Research
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- Use of desktop 3D printers for STEM education.
- Academic research into new materials and processes.

Regional and Market Penetration

The report offers a detailed regional analysis:

- United States: Leading the industry with the highest number of systems and service providers.
- Europe: Rapid adoption, especially in aerospace and automotive sectors.
- Asia: Growing presence, with China and Japan investing heavily in additive manufacturing.
- Rest of the World: Emerging markets beginning to adopt AM technologies.

The report notes that North America accounted for approximately 50% of the industry?s revenue,
with Europe contributing around 25%, and Asia-Pacific making up the remainder.

Challenges Faced in 2013

Despite promising growth, the report identifies several challenges that hindered broader adoption:

- Cost Barriers: High equipment and material costs limited entry for small businesses.
- Material Limitations: Limited material options compared to traditional manufacturing.
- Speed and Scalability: Build times for complex parts remained lengthy.
- Standardization and Certification: Lack of industry standards delayed adoption for critical

applications.
- Knowledge Gap: Need for workforce training and education.

Future Outlook and Industry Predictions

The Wohlers Report 2013 provided insights into the expected trajectory of the industry:

- Continued Growth: Estimated compound annual growth rate (CAGR) of around 20% over the
next five years.

- Materials Expansion: Broader material availability, including composites and bio-based
materials.

- Process Innovation: Faster, more precise, and more reliable systems.
- Mainstream Adoption: Increasing use of additive manufacturing in serial production, especially

for customized and low-volume parts.
- Industry Consolidation: Mergers, acquisitions, and strategic partnerships to accelerate
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innovation.

Impact of the Wohlers Report 2013 on the Industry

The 2013 edition served as a catalyst for:

- Raising awareness among traditional manufacturers.
- Encouraging startups and entrepreneurs to explore AM applications.
- Influencing policymakers and standards organizations.
- Guiding research priorities and funding.

Its comprehensive data and analysis became a benchmark for measuring industry health and
progress.

Conclusion: Significance of Wohlers Report 2013

The Wohlers Report 2013 represents a pivotal milestone in documenting the early 2010s growth of
additive manufacturing. It paints a picture of an industry on the verge of mainstream adoption, driven
by technological innovation, expanding applications, and increasing market confidence. Although
challenges persisted, the report's insights underscored the transformative potential of 3D printing
technologies?an impact that has only deepened in subsequent years.

For anyone interested in the history and development of additive manufacturing, the 2013 report
provides a detailed snapshot of an industry that was rapidly evolving, setting the stage for the
breakthroughs and widespread adoption seen today. Its comprehensive approach continues to
serve as a valuable resource for understanding the foundational trends that shaped modern 3D
printing.

In summary, the Wohlers Report 2013 exemplifies a comprehensive assessment of additive
manufacturing at a crucial inflection point, capturing technological advancements, market dynamics,
and industry challenges. Its insights remain relevant for understanding how far the industry has
come?and where it was headed at that time.
 

 QuestionAnswer What is the Wohlers Report 3D Printing 2013? The Wohlers Report 3D Printing
2013 is an annual industry analysis that provides insights into the state of additive manufacturing
and 3D printing technologies, including market trends, growth statistics, and forecasts for the year
2013. Which industries saw the most growth in 3D printing according to the Wohlers Report 2013?
According to the Wohlers Report 2013, industries such as aerospace, healthcare, automotive, and
consumer products experienced significant growth in adopting 3D printing technologies. What was
the overall market size of 3D printing in 2013 as reported by Wohlers? The 2013 Wohlers Report
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estimated the global 3D printing market size to be approximately $2.2 billion, reflecting rapid
expansion in both industrial and consumer segments. Which 3D printing technologies were most
prevalent in 2013 according to Wohlers? In 2013, the most prevalent 3D printing technologies
included Fused Deposition Modeling (FDM), Stereolithography (SLA), and Selective Laser Sintering
(SLS), with FDM being particularly dominant in desktop and prototyping applications. What were the
key challenges faced by the 3D printing industry in 2013 as highlighted in the Wohlers Report? The
report highlighted challenges such as high costs of industrial machines, limited material options,
slow production speeds, and a lack of standardized processes as key obstacles in 2013. How did
the Wohlers Report 2013 predict the future of 3D printing technology? The report forecasted
continued growth, with expanding applications across various industries, increased adoption of new
materials, and technological advancements leading to faster, more affordable 3D printing solutions.
What role did desktop 3D printers play in the 2013 market according to Wohlers? In 2013, desktop
3D printers gained popularity among hobbyists and small businesses, contributing to the
democratization of 3D printing and accelerating innovation and experimentation at the consumer
level. How did the Wohlers Report 2013 influence industry stakeholders and investors? The report
provided valuable market data and insights that helped industry stakeholders and investors
understand growth opportunities, technological developments, and strategic directions in the rapidly
evolving 3D printing sector. 

 
Related keywords: Wohlers Report 2013, 3D printing industry, additive manufacturing trends, rapid
prototyping, 3D printing technologies, metal 3D printing, 3D printing materials, manufacturing
innovations, industry analysis, Wohlers Consulting

FORTUS 400MC MANUAL

Fortus 400mc manual

The Fortus 400mc is a high-performance industrial 3D printer designed to meet the demanding
needs of professionals across various industries, including aerospace, automotive, healthcare, and
manufacturing. As with any sophisticated piece of equipment, understanding how to operate,
maintain, and troubleshoot the Fortus 400mc is essential for maximizing its capabilities and ensuring
reliable performance. This comprehensive manual provides detailed guidance on the operation,
maintenance, safety procedures, and troubleshooting tips necessary for users to make the most of
their Fortus 400mc 3D printer.

Overview of the Fortus 400mc

The Fortus 400mc is a reliable Fused Deposition Modeling (FDM) 3D printer capable of producing
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high-strength, durable parts using a variety of thermoplastic materials. Its robust design and
advanced features enable users to create prototypes, tooling, and end-use parts with precision and
efficiency.

Key Features

- Build volume of approximately 16 x 14 x 16 inches (406 x 355 x 406 mm)
- Multiple material compatibility including ABS, PC, ULTEM, and more
- High-temperature extrusion head capable of handling tough thermoplastics
- Closed-loop control system for precise temperature and movement management
- Integrated touchscreen interface for user-friendly operation
- Network connectivity options including Ethernet and Wi-Fi
- Advanced safety features including enclosures and emergency stop buttons

Getting Started with the Fortus 400mc

Before operating the Fortus 400mc, users should familiarize themselves with the machine's
components, safety protocols, and initial setup procedures to ensure smooth operation.

Unboxing and Setup

- Carefully unbox the printer and verify all components are included as per the packing list.
- Place the printer on a stable, level surface in a well-ventilated environment.
- Connect the power supply to a grounded electrical outlet matching the specified voltage

(typically 110V or 220V depending on region).
- Connect the printer to your network via Ethernet or configure Wi-Fi settings through the

touchscreen interface.
- Power on the machine and follow the on-screen calibration prompts.

Initial Calibration and Material Loading

Proper calibration ensures dimensional accuracy and optimal print quality.

- Run the automatic bed leveling procedure via the touchscreen menu.
- Install filament spools onto the designated holders, ensuring proper feeding paths.
- Preheat the extruder and build platform according to the material specifications.
- Load the filament into the extruder following the manual instructions, ensuring it feeds smoothly.
- Perform a test extrusion to verify proper material flow and temperature settings.
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Operating the Fortus 400mc

Operating the Fortus 400mc involves preparing print files, configuring settings, and monitoring the
printing process.

Preparing Print Files

Before printing, models need to be sliced and prepared.

- Use the dedicated Insight software provided by Stratasys or compatible slicing software.
- Import your 3D model file (STL or other supported formats).
- Configure print parameters such as layer height, infill density, and support structures.
- Generate the G-code or equivalent instructions compatible with the Fortus 400mc.
- Transfer the file to the printer via network or USB connection.

Starting a Print Job

Once the file is loaded, initiate printing:

- Select the print file from the touchscreen menu.
- Choose the appropriate material profile and print settings.
- Start the print job and monitor the initial layers to ensure proper adhesion.
- Keep an eye on the print progress through the interface or remote monitoring tools.

Monitoring and Adjustments

During printing, it?s important to:

- Check for any filament jams or extrusion issues.
- Ensure the print is adhering properly to the build platform.
- Adjust temperature or speed settings if necessary, following manufacturer guidelines.
- Pause or abort the print in case of detected errors or emergencies.

Maintenance Procedures

Regular maintenance is critical to sustain the performance and longevity of the Fortus 400mc.

Daily Maintenance
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Perform the following checks regularly:

- Inspect the extruder for filament buildup or blockages.
- Clean the build platform surface to remove debris or residue.
- Check for loose cables or connections.
- Ensure the enclosure filters (if applicable) are clean and functioning properly.

Weekly Maintenance

More thorough tasks include:

- Lubricate moving mechanical parts as per manufacturer instructions.
- Calibrate the build platform for flatness and leveling.
- Inspect and clean the extruder nozzle to prevent clogs.
- Update firmware if updates are available.

Monthly Maintenance

Include comprehensive checks:

- Replace any worn or damaged parts such as seals, belts, or filters.
- Verify electrical connections and safety interlocks.
- Perform detailed calibration of axes and extruder parameters.
- Backup configuration files and print logs.

Safety Guidelines and Precautions

Operating the Fortus 400mc safely is paramount to prevent accidents and damage.

General Safety Tips

- Always wear safety glasses and gloves when handling hot components or maintenance tasks.
- Ensure the machine is turned off and unplugged before performing maintenance.
- Operate the machine within the specified environmental conditions (temperature, humidity).
- Keep the enclosure doors closed during operation to contain fumes and debris.
- Use proper ventilation or exhaust systems if printing with materials that emit fumes.
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Emergency Procedures

In case of emergencies:

- Press the emergency stop button to halt all operations immediately.
- Disconnect power if there is a fire or electrical fault.
- Notify relevant personnel or emergency services as needed.
- Follow manufacturer instructions for troubleshooting electrical or mechanical issues.

Troubleshooting Common Issues

Despite careful operation and maintenance, issues may arise. Here are some common problems
and their solutions.

Nozzle Clogs or Poor Extrusion

- Clean the nozzle thoroughly to remove debris.
- Verify the filament quality and compatibility.
- Replace the nozzle if damage or wear is evident.
- Ensure proper temperature settings for the material used.

Bed Adhesion Problems

- Recalibrate the build platform for levelness.
- Use adhesion aids such as a heated bed or proprietary adhesion sheets.
- Adjust print speed and temperature for optimal stickiness.

Layer Shifting or Inaccuracy

- Check for loose belts or mechanical components.
- Ensure axes are properly calibrated.
- Update firmware or drivers if software glitches are suspected.

Material Jamming or Feeding Errors

- Inspect filament spool and feeding path for obstructions.
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- Replace filament if it is old or brittle.
- Adjust extruder tension if needed.

Advanced Tips and Best Practices

To optimize the use of your Fortus 400mc, consider adopting advanced techniques.

Material Management

- Store filaments in dry, sealed containers to prevent moisture absorption.
- Use compatible materials to prevent nozzle damage or print failures.
- Calibrate temperature settings for each material batch.

Design for Additive Manufacturing

- Design models with printability in mind, such as avoiding overhangs or complex supports.
- Incorporate appropriate support structures to facilitate clean removal.
- Optimize part orientation for strength and surface finish.

Software Optimization

- Use slicing 
Fortus 400mc Manual: An In-Depth Review and Analysis

In the rapidly evolving world of additive manufacturing, the Fortus 400mc manual stands out as a
versatile and robust industrial 3D printer designed to meet the demanding needs of professional
engineers, manufacturers, and R&D laboratories. As organizations increasingly rely on
high-performance 3D printing for prototype development, tooling, and end-use parts, understanding
the capabilities, operation, and maintenance of such equipment becomes essential. This
comprehensive review aims to dissect the Fortus 400mc manual, providing insights into its features,
operational procedures, maintenance protocols, and overall performance, grounded in technical
analysis and industry context.

Overview of the Fortus 400mc 3D Printer

The Fortus 400mc is a product of Stratasys, a leader in additive manufacturing technology. It is
classified as a Fused Deposition Modeling (FDM) system, designed specifically for industrial
applications requiring precision, durability, and material versatility. The "manual" aspect refers to the
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detailed operational guide and maintenance procedures provided by Stratasys, which users rely on
for safe and optimal operation.

Key features include:

- Large build volume: approximately 16 x 14 x 16 inches (406 x 356 x 406 mm)
- Material compatibility: ABS, ASA, PC-ABS, Ultem 9085, and other high-performance

thermoplastics
- Layer resolution: as fine as 0.005 inches (0.127 mm)
- High-temperature extruder capabilities
- Modular design for easy maintenance and material changeovers
- Integration with Stratasys? GrabCAD Print software for streamlined job management

Understanding the manual entails not only reading the instruction manual but also grasping the
practical steps for setup, operation, troubleshooting, and maintenance.

Structure and Content of the Fortus 400mc Manual

The Fortus 400mc manual is typically organized into several key sections:

- Introduction and Safety Guidelines
- System Overview and Technical Specifications
- Installation Procedures
- Operation and Printing Procedures
- Material Handling and Management
- Maintenance and Troubleshooting
- Software and Firmware Management
- Appendices and Technical Data

Each section provides detailed instructions, diagrams, safety warnings, and best practices.
Analyzing these components reveals the design philosophy behind the manual: clarity, safety, and
ensuring users can maximize their equipment?s potential.

Introduction and Safety Guidelines

The manual begins with critical safety warnings. Given the high temperatures involved in melting
thermoplastics and the mechanical components in motion, adherence to safety protocols is
paramount. Users are instructed to:
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- Wear appropriate personal protective equipment (PPE) such as gloves and safety glasses.
- Maintain proper ventilation in the workspace.
- Understand emergency shutdown procedures.
- Avoid contact with heated extruders and moving parts during operation.

These warnings set the stage for responsible operation and prevent accidents that could damage
the machine or harm operators.

System Overview and Technical Specifications

A thorough understanding of the hardware is vital. The manual provides detailed diagrams and
descriptions of:

- The extruder assembly capable of reaching temperatures up to 350°C (662°F)
- The heated build chamber maintaining optimal conditions for adhesion
- The filament feed system, including the material cartridges and loading mechanisms
- The motion system, comprising precision motors and linear guides
- The control interface and touchscreen display

This section helps users familiarize themselves with the components, enabling effective
troubleshooting and maintenance.

Installation and Setup Procedures

Proper installation is crucial for accurate printing and long-term reliability. The manual guides users
through:

- Selecting an appropriate location with stable surface and ventilation
- Unboxing and inspecting all components
- Assembling the machine, including attaching the filament modules and connecting power supply
- Leveling the build platform using calibration procedures
- Initial system checks and firmware updates

Critical Installation Tips:

- Ensure the environment temperature is within recommended ranges (around 18-24°C)
- Verify electrical connections meet specifications
- Perform a pre-operation system calibration before first use
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The manual emphasizes meticulous adherence to these steps to prevent future operational issues.

Operation and Printing Procedures

This section is the core of the manual, detailing:

- Loading and unloading filament materials
- Setting up print jobs via Stratasys? GrabCAD Print or other compatible software
- Configuring print parameters such as layer height, infill density, and support structures
- Initiating and monitoring print jobs
- Post-processing steps, including removing supports and cleaning parts

Key Operational Considerations:

- Ensuring filament is dry and stored properly to prevent moisture absorption
- Using the manual controls or software interface for real-time monitoring
- Recognizing signs of print failure such as warping, layer separation, or filament jams, and

executing corrective steps

The manual encourages a disciplined approach to setup and oversight to maximize print quality and
efficiency.

Material Handling and Management

Given the diverse range of materials compatible with the Fortus 400mc, proper handling is essential:

- Storing filaments in dry environments
- Properly loading and unloading cartridges to prevent jams
- Managing material profiles within the printer software
- Troubleshooting common filament issues, including clogs and inconsistent extrusion

Material Compatibility List:

- ABS-M30 and ABS-ESD7
- ASA
- PC-ABS
- Ultem 9085 and 1010
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- Nylon 12

Understanding the properties and handling requirements of each material ensures optimal print
outcomes.

Maintenance Protocols and Troubleshooting

The manual emphasizes routine maintenance to uphold the system?s performance:

- Regular cleaning of the extruder and build chamber
- Lubrication of linear guides and moving parts
- Replacing filters and worn components
- Firmware updates for the control system

Common Troubleshooting Scenarios:

- Filament jams: Check for debris or misaligned feed mechanisms
- Layer adhesion issues: Verify temperature settings and material quality
- Print warping: Ensure proper bed leveling and chamber temperature control
- Unexpected shutdowns: Inspect electrical connections and system logs

The manual provides troubleshooting flowcharts and contact information for technical support, which
is invaluable for minimizing downtime.

Software and Firmware Management

Efficient operation depends on keeping the system?s software current. The manual details:

- Connecting the printer to a network for remote monitoring
- Updating firmware via USB or network interface
- Managing print jobs through Stratasys? GrabCAD Print platform
- Backing up and restoring system configurations

Proper software management reduces bugs and enhances compatibility with new materials or
features.

Performance Evaluation and Industry Context
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The Fortus 400mc manual not only functions as an operational guide but also as a reflection of the
system?s industrial-grade capabilities. Its detailed instructions and maintenance protocols
underscore its role as a reliable, high-precision device suitable for critical manufacturing
environments.

In comparison with other industrial 3D printers, the Fortus 400mc offers:

- Superior material versatility
- Large build volume conducive for functional prototypes and tooling
- High-temperature performance for demanding applications
- Modular design for ease of maintenance

However, its manual also highlights the importance of skilled operators, regular maintenance, and
adherence to safety protocols?factors that influence its overall effectiveness.

Final Observations and Recommendations

The Fortus 400mc manual provides a comprehensive roadmap for users to operate, maintain, and
troubleshoot the system effectively. Its thoroughness ensures that even complex procedures are
accessible, fostering confidence and competence in handling high-performance additive
manufacturing equipment.

Recommendations for users include:

- Diligently following safety procedures outlined in the manual
- Performing regular maintenance as prescribed
- Keeping firmware and software updated
- Training personnel on proper operation and troubleshooting techniques
- Maintaining detailed logs of maintenance and print jobs for quality assurance

In conclusion, the manual embodies the meticulous attention to detail required for industrial additive
manufacturing, and mastering its contents ensures that organizations can leverage the full potential
of the Fortus 400mc for their manufacturing needs.

Final Thoughts

Understanding the Fortus 400mc manual is essential for maximizing the machine's capabilities,
ensuring safety, and prolonging its operational lifespan. As additive manufacturing continues to
advance, such detailed documentation remains a cornerstone for safe, efficient, and high-quality
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production, cementing the Fortus 400mc as a vital tool in the modern manufacturing landscape.
 

 QuestionAnswer Where can I find the official manual for the Fortus 400mc 3D printer? You can
download the official Fortus 400mc manual from the Stratasys support website or by contacting your
authorized Stratasys distributor. What are the key setup steps outlined in the Fortus 400mc manual?
The manual details steps such as installing the build tray, loading filament, calibrating the build
platform, and configuring initial print settings. How do I troubleshoot common issues using the
Fortus 400mc manual? The manual provides troubleshooting guides for common problems like print
failures, filament jams, or calibration errors, along with recommended solutions. What safety
precautions are included in the Fortus 400mc manual? The manual emphasizes safety measures
such as proper ventilation, handling of heated components, and wearing protective gear during
operation. How do I perform routine maintenance according to the Fortus 400mc manual? Routine
maintenance instructions include cleaning the print head, inspecting the build chamber, replacing
filters, and checking for mechanical wear. Can I customize print settings using the Fortus 400mc
manual? Yes, the manual guides users on how to modify print parameters such as layer height, print
speed, and material type through the interface. What material compatibility information is provided in
the Fortus 400mc manual? The manual lists compatible thermoplastics like ABS, ASA, PC, and
others, along with guidelines for optimal printing conditions for each material. How do I update
firmware or software as per the Fortus 400mc manual? The manual describes the process for
firmware updates, including downloading the latest versions from the Stratasys website and
installing via the control panel. What are the recommended calibration procedures in the Fortus
400mc manual? It details calibration steps such as bed leveling, extruder alignment, and
temperature calibration to ensure print accuracy. Is there troubleshooting support for print quality
issues in the Fortus 400mc manual? Yes, the manual provides guidance on diagnosing and
resolving print quality problems like layer misalignment, surface defects, or warping. 

 
Related keywords: Fortus 400mc manual, 3D printer manual, Stratasys Fortus 400mc guide,
additive manufacturing manual, FDM 3D printer instructions, Fortus 400mc troubleshooting, 3D
printer maintenance, Fortus 400mc user guide, industrial 3D printer manual, Fortus 400mc setup
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WOHLERS REPORT 2014

Wohlers Report 2014 is a comprehensive industry analysis that highlights the rapid advancements
and trends in the additive manufacturing (AM) and 3D printing sectors. As one of the most
anticipated and respected annual publications in the field, the Wohlers Report 2014 offers valuable
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insights into market growth, technological innovations, applications, and future projections. This
article provides an in-depth overview of the report?s key findings, industry implications, and how
organizations can leverage this knowledge for strategic advantage.

Introduction to Wohlers Report 2014

What is the Wohlers Report?

The Wohlers Report is an annual publication authored by Terry Wohlers, a renowned industry
analyst specializing in additive manufacturing. It provides an unbiased, data-driven analysis of the
global 3D printing industry, encompassing market size, trends, challenges, and opportunities. The
report covers various sectors such as aerospace, automotive, healthcare, consumer products, and
education, giving stakeholders a comprehensive understanding of the industry landscape.

Significance of the 2014 Edition

The 2014 edition marks a pivotal year in the evolution of additive manufacturing. It captures the
industry?s transition from niche prototyping technology to a mainstream manufacturing process. The
report?s insights help manufacturers, investors, and researchers understand the trajectory of 3D
printing and identify areas for strategic growth.

Market Overview and Growth Trends

Global Market Size and Growth Rate

The Wohlers Report 2014 estimates that the worldwide market for additive manufacturing and 3D
printing technologies was approximately $2.2 billion in 2014, representing a significant increase from
previous years. Key points include:

- Annual growth rate of approximately 34% from 2013 to 2014.
- Over 33,000 3D printers sold globally in 2014.
- Projected continued expansion as technology becomes more accessible and affordable.

Industry Segments Driving Growth

The report highlights several sectors contributing to the growth of 3D printing:

- Aerospace: Use of lightweight, custom parts to optimize performance and reduce costs.
- Healthcare: Development of patient-specific implants and prosthetics.
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- Automotive: Rapid prototyping and manufacturing of complex components.
- Consumer Products: Customized products and rapid design iterations.

Technological Innovations in 2014

Emergence of New 3D Printing Technologies

2014 saw significant advancements in printing methods, including:

- Stereolithography (SLA): Improved resin materials offering higher resolution and speed.
- Selective Laser Melting (SLM): Enhanced metal printing capabilities enabling complex,

durable parts.
- Fused Deposition Modeling (FDM): More affordable and user-friendly desktop solutions for

prototyping and small-scale manufacturing.

Materials Development

The report emphasizes the diversification of printable materials:

- Introduction of high-performance polymers, composites, and bio-compatible materials.
- Growth in metal powders suitable for industrial applications.
- Increased research into biodegradable and environmentally friendly materials.

Software and Design Innovations

Advancements in 3D modeling and slicing software made it easier for users to design complex
geometries:

- Intuitive interfaces and cloud-based platforms.
- Integration of simulation tools for stress analysis and optimization.
- Automation in preparing print files, reducing errors and setup time.

Industry Adoption and Applications

Key Sectors Leveraging 3D Printing

The report outlines the expanding adoption across various industries:
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- Aerospace: Manufacturing lightweight parts, tooling, and spare components.
- Healthcare: Custom implants, surgical models, and drug delivery devices.
- Automotive: Prototype development and functional parts.
- Education and Research: Providing hands-on experimentation and innovation platforms.

Case Studies and Success Stories

The 2014 report features numerous examples, including:

- NASA?s use of 3D printing to develop rocket engine components.
- Stratasys and 3D Systems expanding their industrial customer base.
- Emerging startups innovating with desktop 3D printers for consumer markets.

Challenges Facing the Industry in 2014

Technical and Material Limitations

Despite rapid growth, the report notes:

- Limited material options for certain applications.
- Issues with part consistency and surface finish quality.
- Slow printing speeds for large or complex parts.

Cost and Scalability

While desktop printers have become more affordable, industrial-scale production remains
expensive:

- High costs of metal 3D printers and materials.
- Need for post-processing and quality assurance steps.
- Challenges in scaling up production for mass manufacturing.

Intellectual Property and Regulatory Concerns

The report highlights:

- Potential IP infringement with digital file sharing.
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- Regulatory hurdles, especially in healthcare and aerospace sectors.
- Need for standardized testing and certification processes.

Future Outlook and Predictions

Market Projections

The Wohlers Report 2014 forecasts continued rapid growth:

- The industry expected to reach $6 billion by 2019.
- Increasing adoption across small and large enterprises.
- Expansion into new regions, especially Asia and Latin America.

Emerging Trends to Watch

Key trends anticipated include:

- More affordable metal 3D printers entering the market.
- Development of bio-printing for regenerative medicine.
- Integration of 3D printing with other manufacturing processes like CNC machining.
- Growth of distributed manufacturing and on-demand production models.

Impact on Manufacturing and Supply Chains

The report envisions:

- Decentralization of production, reducing reliance on centralized factories.
- Enhanced customization for consumers and industries.
- Shortened product development cycles and reduced inventory costs.

Conclusion: The Significance of Wohlers Report 2014

The Wohlers Report 2014 underscores a transformative period in additive manufacturing. As the
industry moves towards mainstream adoption, the insights provided serve as a vital guide for
stakeholders aiming to capitalize on emerging opportunities and navigate challenges.
Understanding the trends, technological advancements, and market forecasts detailed in the report
equips organizations to stay competitive and innovative in this rapidly evolving landscape.

Published by: donavonsherry.com Page 26 of 32



3d stratasys objet Textbook Vol. 2022, Issue 3

Additional Resources and Next Steps

For those interested in further details:

- Subscribe to the Wohlers Report for annual updates and in-depth analysis.
- Participate in industry conferences and webinars focused on additive manufacturing.
- Invest in research and development to explore new materials and applications.
- Collaborate with industry leaders to pilot innovative 3D printing solutions.

By staying informed and proactive, companies can leverage the insights from the Wohlers Report
2014 to accelerate their adoption of 3D printing technologies and secure a competitive edge in the
future of manufacturing.
 
Wohlers Report 2014: A Comprehensive Insight into the State of Additive Manufacturing

Wohlers Report 2014 stands as a pivotal publication in the world of additive manufacturing (AM),
often referred to as 3D printing. Published annually by Wohlers Associates, this report serves as a
benchmark for industry trends, technological advancements, and market analyses within the rapidly
evolving landscape of 3D printing. As the 2014 edition was released, it captured a snapshot of a
transformative period?highlighting both the momentum gained and the challenges faced by industry
stakeholders. This article delves into the core insights of Wohlers Report 2014, unpacking its
findings for professionals, investors, and enthusiasts eager to understand the trajectory of additive
manufacturing.

Understanding the Context: The Significance of Wohlers Report

The Wohlers Report has become the de facto industry standard for assessing the growth and
development of additive manufacturing globally. Its significance stems from comprehensive data
collection, expert analysis, and forecasting that inform decision-making for manufacturers,
policymakers, and research institutions.

In 2014, the report marked a critical juncture. The technology was transitioning from a niche
prototyping tool to a broader industrial solution. The report's insights provided clarity on this shift,
indicating a maturing industry with increasing adoption across diverse sectors.

Market Overview in 2014: Growth and Adoption

Market Size and Growth Trajectory

The 2014 Wohlers Report estimated the global additive manufacturing industry generated
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approximately $2.2 billion in revenue, reflecting a growth rate of around 34% over the previous year.
This rapid expansion underscored the increasing interest from both traditional manufacturing firms
and startups.

Key factors driving growth included:

- Cost reductions in equipment and materials
- Expanded material options, including metals, polymers, and ceramics
- The proliferation of desktop and industrial 3D printers
- Growing awareness of the benefits for prototyping, tooling, and even end-use parts

Industrial Adoption and Sector Breakdown

The report highlighted widespread adoption across multiple sectors:

- Aerospace and Defense: Leading the way with applications in lightweight components and
complex geometries

- Automotive: Using additive manufacturing for rapid prototyping and tooling
- Medical and Dental: Custom implants, surgical models, and dental appliances
- Consumer Products: Customized jewelry, footwear, and fashion accessories
- Education and Research: Growing integration into curricula and research projects

This diversification signaled that additive manufacturing was no longer confined to early adopters
but was permeating mainstream industrial processes.

Technological Innovations and Material Developments

Advancements in 3D Printing Technologies

By 2014, the industry saw significant technological strides, including:

- Enhanced precision and surface finish of printed parts
- Increased build volume sizes for industrial machines
- Development of multi-material and multi-color printing capabilities
- Introduction of new AM processes, such as Electron Beam Melting (EBM) and Selective Laser

Melting (SLM), especially for metals

These innovations facilitated the production of more complex, functional, and high-performance
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parts, expanding the scope of AM applications.

Material Landscape Expansion

Material development was a core focus, with notable progress:

- Polymers: Introduction of high-performance thermoplastics like PEEK and Ultem
- Metals: Broader adoption of titanium, aluminum, and stainless steel powders
- Ceramics and composites: Emerging options for specialized applications
- Material properties: Improved strength, durability, and temperature resistance

The evolving material palette enabled engineers to design parts that met rigorous industry standards
and performance criteria.

Challenges and Barriers in 2014

Despite impressive growth and technological progress, the report acknowledged persistent hurdles:

- Cost of equipment: High initial investment for industrial-grade printers
- Material costs: Premium pricing for specialty materials
- Speed and scalability: Limited throughput for mass production
- Certifications and standards: Lack of comprehensive regulatory frameworks
- Skilled workforce: Need for specialized training and expertise

These barriers underscored that additive manufacturing, while promising, still faced obstacles to
widespread adoption in high-volume manufacturing.

Market Dynamics and Industry Players

Leading Companies and Market Players

The 2014 report identified key industry leaders, including:

- Stratasys: Pioneers in fused deposition modeling (FDM) and PolyJet technologies
- 3D Systems: Innovators across various AM processes and materials
- EOS and SLM Solutions: Leaders in metal additive manufacturing
- Arcam: Specializing in electron beam melting for aerospace-grade parts
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The competitive landscape was characterized by rapid product innovation, strategic partnerships,
and acquisitions aimed at consolidating market share.

Emerging Startups and Innovators

Beyond established giants, numerous startups emerged, focusing on niche applications, new
materials, or cost-effective solutions. This influx of innovation contributed to a vibrant ecosystem
pushing the boundaries of what was possible with additive manufacturing.

Forecasting and Future Trends (2014-2019)

The Wohlers Report 2014 provided forward-looking insights, emphasizing that:

- Cost reductions and technological improvements would continue to accelerate adoption
- The use of AM for end-use parts would become more prevalent, especially in aerospace and

medical fields
- The integration of AM into conventional manufacturing workflows would deepen
- New business models, such as distributed manufacturing and on-demand production, would

emerge
- Standards and certifications would evolve to facilitate broader industry acceptance

The report projected that by 2019, revenue from additive manufacturing would approach $6 billion,
reflecting compounded growth.

Impact on Industry and Society

The implications of the 2014 findings were profound:

- Manufacturing decentralization: Localized production enabled by smaller, accessible 3D printers
- Customization and personalization: Meeting individual consumer needs efficiently
- Supply chain transformation: Reduced inventory and lead times
- Innovation in design: Complex geometries and lightweight structures previously impossible or

too costly to produce with traditional methods

These shifts promised to reshape not only manufacturing but also economic models, supply chains,
and consumer experiences.

Conclusion: The 2014 Milestone in Additive Manufacturing
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Wohlers Report 2014 encapsulated a moment of transition?a burgeoning industry characterized by
technological innovation, expanding markets, and both opportunities and challenges. It underscored
that additive manufacturing was on a decisive path toward mainstream adoption, driven by
technological advancements, broader material options, and increasing industry confidence.

As companies and researchers looked beyond 2014, the insights provided by the report served as
both a roadmap and a benchmark. The momentum captured in this edition would continue to
influence developments in the years that followed, ultimately shaping the future of manufacturing
and design in profound ways.

In summary, Wohlers Report 2014 was more than just an industry report; it was a testament to a
transformative era. Its detailed analysis offered stakeholders a clear view of where additive
manufacturing stood and where it was headed?insights that continue to resonate as the industry
evolves.
 

 QuestionAnswer What is the Wohlers Report 2014, and why is it significant? The Wohlers Report
2014 is an annual industry report that analyzes the growth, trends, and developments in additive
manufacturing (3D printing) worldwide. It is significant because it provides comprehensive data,
insights, and forecasts that help industry stakeholders understand market dynamics. Which
industries showed the most growth in 3D printing according to the 2014 Wohlers Report? According
to the 2014 Wohlers Report, industries such as aerospace, healthcare, and automotive experienced
significant growth in 3D printing adoption, driven by advances in materials and technology. What
were the key technological advancements highlighted in the Wohlers Report 2014? The report
highlighted advancements such as increased printer speeds, improved material options, higher
resolution capabilities, and the proliferation of metal additive manufacturing processes, which
expanded the applications of 3D printing. How did the 2014 Wohlers Report forecast the future of
3D printing markets? The report projected continued rapid growth in the additive manufacturing
industry, with increasing adoption across various sectors, expansion of materials and hardware
options, and ongoing technological innovation driving future market expansion. What data on global
3D printer shipments and revenues was reported in 2014? The 2014 Wohlers Report indicated that
global 3D printer shipments were increasing significantly, with revenues reaching new heights as the
market matured, though specific figures varied across regions and printer types. Did the 2014
Wohlers Report discuss the challenges facing the 3D printing industry? Yes, the report addressed
challenges such as high equipment costs, limited material diversity, intellectual property concerns,
and the need for standardization and certification to facilitate broader adoption. How did the Wohlers
Report 2014 influence industry stakeholders and investors? The report served as a key resource for
industry stakeholders and investors by providing validated data and insights, helping inform strategic
decisions, investments, and research directions in additive manufacturing. What role did the
Wohlers Report 2014 attribute to open-source or low-cost 3D printers in the industry growth? The
report recognized that the emergence of open-source and low-cost 3D printers contributed to
democratizing access to additive manufacturing technology, fostering innovation, and expanding the
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user base globally. How has the Wohlers Report 2014 contributed to understanding the evolution of
3D printing technology? By providing detailed analysis, market data, and technological trends, the
report helped map the evolution of 3D printing from prototyping to production-scale manufacturing,
influencing research and development strategies. 

 
Related keywords: Wohlers Report 2014, 3D printing, additive manufacturing, rapid prototyping,
manufacturing technology, industrial 3D printing, digital manufacturing, AM industry trends, Wohlers
Consulting, manufacturing innovation
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