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Abstracts

Global Automated 3D Printing Market was valued at USD 2.08 billion in 2022 and is

anticipated to project robust growth in the forecast period with a CAGR of 25.19%

through 2028.

The Automated 3D Printing market refers to a dynamic and rapidly evolving sector

within the broader 3D printing industry, characterized by the integration of automation,

robotics, and advanced software solutions into the 3D printing process. In this market,

automated 3D printers are capable of executing intricate printing tasks with minimal

human intervention, offering enhanced precision, efficiency, and consistency.

These automated systems enable the creation of three-dimensional objects layer by

layer, using various materials such as plastics, metals, ceramics, or composites. Unlike

traditional 3D printing, which often requires manual setup, calibration, and post-

processing, automated 3D printing systems streamline the entire production workflow,

from design to the final product. They may incorporate features like self-leveling print

beds, real-time monitoring, and autonomous error correction.
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This market finds applications across a wide range of industries, including aerospace,

automotive, healthcare, manufacturing, and consumer goods. It plays a pivotal role in

achieving cost reduction, customization, and sustainability goals for businesses and is

instrumental in addressing complex challenges related to supply chain resilience, on-

demand production, and mass customization. As technology continues to advance, the

automated 3D printing market is poised for significant growth and innovation.

Key Market Drivers

Technological Advancements and Innovation in 3D Printing

The global automated 3D printing market is being driven by the continuous

technological advancements and innovation in the 3D printing industry. Over the years,

3D printing technology has witnessed remarkable progress, from the early days of

prototyping to its current widespread use in various industries. This progress has been

facilitated by improved hardware and software, enhanced printing materials, and the

development of automated 3D printing processes.

One of the key technological advancements is the integration of automation and artificial

intelligence (AI) into 3D printing systems. Automation has enabled the printing process

to become more efficient and less dependent on human intervention, leading to

increased productivity and reduced production costs. AI algorithms are being used to

optimize printing parameters, monitor and control the printing process, and detect and

correct errors in real-time. This results in a higher degree of precision and reliability,

making 3D printing a viable option for applications that demand exacting standards.

Moreover, the innovation in printing materials has expanded the scope of 3D printing

applications. The introduction of new materials, such as advanced polymers, metals,

ceramics, and composites, has made it possible to produce end-use parts with superior

mechanical properties. These materials, combined with automated 3D printing systems,

are driving the adoption of 3D printing in industries like aerospace, healthcare, and

automotive.

Cost Reduction and Production Efficiency

Another significant driver of the global automated 3D printing market is the cost

reduction and production efficiency achieved through automation. Traditional

manufacturing methods often involve labor-intensive processes, extensive tooling, and
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waste generation. In contrast, automated 3D printing allows for on-demand production

with minimal waste and reduced labor requirements.

Automation in 3D printing enables continuous production without the need for manual

intervention, leading to shorter lead times and increased productivity. Additionally, 3D

printing's ability to consolidate complex assemblies into a single printed part reduces

the number of components needed, further lowering production costs and simplifying

supply chains.

These cost-saving benefits have made 3D printing an attractive solution for companies

looking to reduce production expenses while maintaining quality standards. As a result,

industries like aerospace, automotive, and healthcare are increasingly turning to

automated 3D printing to improve their bottom lines.

Customization and Personalization

The desire for customization and personalization is a driving force behind the growth of

the global automated 3D printing market. Consumers and businesses alike are seeking

products tailored to their specific needs and preferences. Automated 3D printing

enables mass customization by allowing each item to be individually designed and

produced.

In the healthcare sector, for example, customized implants and prosthetics are created

to perfectly fit a patient's unique anatomy. In the fashion industry, personalized

accessories and clothing are gaining popularity. Even in the food industry, 3D printing is

used to create custom confections and intricate cake decorations.

Automated 3D printing systems are equipped with the ability to produce diverse, one-of-

a-kind products efficiently, making customization and personalization a reality for a

broad range of industries. As consumer demand for unique and personalized products

continues to grow, this driver fuels the adoption of automated 3D printing technology.

Sustainability and Environmental Concerns

The global shift toward sustainability and environmental responsibility is another

significant driver of the automated 3D printing market. Traditional manufacturing

processes often generate substantial waste, consume large amounts of energy, and

emit harmful pollutants. In contrast, 3D printing minimizes waste by using only the

materials required for the product, reducing the environmental impact.
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Automation further enhances sustainability by optimizing material usage, reducing

energy consumption, and enabling the recycling of 3D printed waste or failed prints.

This not only reduces operational costs but also aligns with the global push for eco-

friendly and sustainable manufacturing practices.

Industries are increasingly recognizing the potential of automated 3D printing to reduce

their carbon footprint, leading to its adoption in applications ranging from architectural

construction to electronics manufacturing. As regulations and consumer preferences

favor sustainable practices, automated 3D printing is positioned to play a crucial role in

advancing environmentally responsible production methods.

Expansion of Industry Applications

The expanding range of industry applications is a significant driver of the global

automated 3D printing market. Initially confined to prototyping and niche areas, 3D

printing has evolved to become a versatile technology applicable across various

sectors.

Industries such as aerospace, automotive, healthcare, and consumer goods now

leverage automated 3D printing for end-use parts, tooling, and even food production.

The technology's ability to produce complex geometries, reduce assembly

requirements, and manufacture lightweight yet durable components has broadened its

appeal.

Automation is key to facilitating the transition from prototyping to mass production in

these industries. Automated 3D printing systems offer the reliability, consistency, and

repeatability needed for large-scale, industrial applications. As companies discover new

ways to integrate automated 3D printing into their processes, the technology's market

presence continues to expand.

Global Supply Chain Resilience

The global COVID-19 pandemic revealed vulnerabilities in traditional supply chains and

highlighted the importance of supply chain resilience. As a result, there is a growing

interest in localized, distributed manufacturing solutions. Automated 3D printing plays a

crucial role in achieving this resilience.

Automated 3D printing systems can be deployed closer to the point of need, reducing
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transportation costs and lead times. During disruptions in the supply chain, 3D printing

allows for the on-demand production of essential parts, mitigating the impact of delays

and shortages.

This driver is particularly relevant in industries where just-in-time production is critical,

such as healthcare, where medical equipment and supplies can be 3D printed locally.

The technology's adaptability and automation make it an attractive solution for

enhancing supply chain resilience, contributing to its growth on a global scale.

In conclusion, the global automated 3D printing market is being propelled by multiple

key drivers, including technological advancements, cost reduction, customization,

sustainability, expanded industry applications, and supply chain resilience. These

drivers collectively make automated 3D printing a transformative technology with vast

potential for innovation and positive economic impact across various sectors.

Government Policies are Likely to Propel the Market

Research and Development Incentives

Governments around the world are recognizing the potential of automated 3D printing

technology to drive innovation and economic growth. To foster research and

development in the field, many governments have implemented policies aimed at

incentivizing businesses and research institutions to invest in 3D printing technology.

These incentives often take the form of tax credits, grants, and subsidies for

organizations that engage in research and development related to automated 3D

printing. By providing financial support, governments encourage the development of

cutting-edge 3D printing technologies, materials, and processes. These policies not only

stimulate innovation but also help countries maintain a competitive edge in the global

3D printing market.

Furthermore, government-sponsored research and development initiatives can facilitate

collaborations between academia and industry, creating a fertile ground for

groundbreaking discoveries and the emergence of new applications for automated 3D

printing.

Regulatory Frameworks and Standards

The rapid evolution of automated 3D printing technology has raised important regulatory
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and safety concerns, especially in industries like healthcare and aerospace, where

safety and quality are paramount. In response, governments have established

regulatory frameworks and standards to ensure the safe and effective use of 3D printing

technology.

These policies typically involve the establishment of certification requirements, quality

control standards, and safety guidelines for various applications. Regulatory agencies

work closely with industry stakeholders to develop and enforce these standards,

ensuring that automated 3D printing products meet specific safety and performance

criteria.

Government policies in this domain aim to strike a balance between encouraging

innovation and safeguarding public health and safety. By providing a clear regulatory

framework, governments help to build trust in the technology and facilitate its

widespread adoption across industries.

Intellectual Property Protection

Protection of intellectual property (IP) is a critical aspect of government policies in the

global automated 3D printing market. 3D printing technology, particularly when

combined with the open-source movement, raises concerns about IP infringement and

counterfeiting. To address these issues, governments have introduced measures to

safeguard the IP rights of inventors and businesses.

These policies encompass copyright protection, patent enforcement, and trade secret

regulations. By ensuring that inventors and businesses can protect their 3D printing-

related innovations, governments stimulate investment and foster a climate of

innovation in the sector. This, in turn, attracts more businesses to the 3D printing

market, leading to job creation and economic growth.

Furthermore, governments may establish initiatives to educate the public and industry

stakeholders on IP rights and the implications of IP infringement. These efforts help

promote ethical and legal practices within the automated 3D printing community.

Export Control and National Security

Automated 3D printing technology has the potential to produce a wide range of

products, including critical components for defense and aerospace applications.

Governments are keenly aware of the national security risks associated with the
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proliferation of 3D printing in sensitive industries.

As a result, many countries have implemented policies related to export control,

regulating the export of certain 3D printing technologies, materials, or designs that have

military or national security applications. These policies are designed to prevent the

misuse of 3D printing technology that could compromise national security interests.

Additionally, governments may collaborate with industry stakeholders to establish best

practices and secure supply chains within these critical sectors. These policies strike a

balance between fostering innovation and protecting national security, ensuring that

automated 3D printing technology benefits the economy without compromising security

interests.

Education and Workforce Development

Governments recognize that the success of the automated 3D printing industry is

heavily dependent on the availability of a skilled workforce. To address this need,

governments have implemented policies aimed at supporting education and workforce

development in the 3D printing sector.

These policies often involve funding for educational institutions to establish or expand

programs related to 3D printing and additive manufacturing. By investing in education

and training, governments ensure that their workforce is equipped with the knowledge

and skills required to operate, maintain, and innovate within the 3D printing industry.

Furthermore, workforce development policies may include apprenticeship programs,

vocational training initiatives, and partnerships with industry players to provide real-

world experience for students and professionals. These policies not only prepare

individuals for careers in the 3D printing industry but also support the growth of a skilled

workforce capable of driving innovation and competitiveness in the global market.

Tax Incentives for Adoption

To encourage businesses to adopt automated 3D printing technology, governments

have introduced tax incentives that make it more financially attractive for companies to

invest in this innovative manufacturing process.

These incentives can include tax credits for capital expenditures related to the purchase

of 3D printing equipment, accelerated depreciation schedules for 3D printing assets, or
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tax breaks for businesses that utilize 3D printing for research and development projects.

By reducing the cost of entry and operation, these policies incentivize businesses to

adopt automated 3D printing, which, in turn, contributes to job creation and economic

growth.

Additionally, some governments may offer tax incentives specifically for industries that

are essential for national growth and development, such as aerospace or healthcare.

These targeted incentives further encourage businesses in these sectors to harness the

benefits of automated 3D printing technology.

In conclusion, government policies in the global automated 3D printing market cover a

wide spectrum of areas, including research and development incentives, regulatory

frameworks, intellectual property protection, export control, education and workforce

development, and tax incentives. These policies collectively create a supportive

environment for innovation, industry growth, and the responsible use of automated 3D

printing technology on a global scale.

Key Market Challenges

Intellectual Property and Counterfeiting Concerns

The global automated 3D printing market faces a significant challenge concerning

intellectual property (IP) and counterfeiting concerns. As the technology continues to

advance and become more accessible, the potential for IP infringement and

unauthorized replication of products has grown, posing legal, ethical, and economic

challenges.

The Challenge:

IP Infringement: One of the most pressing challenges is the ease with which intellectual

property can be violated through 3D printing. With the proliferation of 3D printers, digital

blueprints or CAD files for products can be easily shared and distributed. This has led to

a rise in cases of IP infringement, where individuals or entities reproduce patented or

copyrighted products without permission, leading to disputes and legal battles.

Counterfeiting: Automated 3D printing opens the door to widespread counterfeiting of

products. Counterfeiters can replicate everything from consumer goods to spare parts

with relative ease, often producing visually identical but substandard and potentially

unsafe products. This not only threatens the integrity of brands but can also pose safety
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risks to consumers, especially in industries such as automotive or healthcare.

Challenges in Enforcement: Enforcing IP protection in the context of automated 3D

printing can be complex. The decentralized and often anonymous nature of online 3D

printing communities makes it challenging to identify and penalize IP violators. Existing

legal frameworks may struggle to keep up with rapidly evolving technology, leading to

delays and difficulties in pursuing legal action.

Open-Source and Creative Commons: While open-source and Creative Commons

licensing models have been instrumental in advancing 3D printing technology, they also

present challenges for IP protection. Enthusiasts and innovators often share their

designs freely, but these files can sometimes be misused, even for commercial

purposes, without adhering to the original license terms.

International Legal Variability: IP protection varies widely from one country to another,

making it challenging for global companies to enforce their rights consistently. The

absence of international standards or a harmonized approach to 3D printing IP issues

complicates efforts to combat IP infringement.

Mitigation Strategies:

Addressing these IP and counterfeiting challenges in the automated 3D printing market

requires a multi-faceted approach:

Education and Awareness: Encouraging awareness of IP rights and responsible 3D

printing practices can help reduce unintentional infringement. This can be achieved

through public awareness campaigns and educational programs targeting both users

and creators.

Technological Solutions: The development of digital rights management (DRM)

technologies specific to 3D printing can help protect IP by controlling access to 3D

models and preventing unauthorized printing.

Strengthened International Cooperation: Countries need to collaborate to address IP

infringements that occur across borders. Harmonizing legal approaches and extradition

treaties can facilitate the pursuit of IP violators.

Updated IP Legislation: Governments should continually review and update intellectual

property laws to address the unique challenges posed by 3D printing. This includes
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exploring issues like the scope of protection for digital designs and the liabilities of 3D

printing service providers.

Industry-Led Initiatives: Industry players can work together to develop best practices

and standards for IP protection. Collaborative efforts can include creating secure

platforms for sharing and distributing 3D models and exploring new licensing models

that are more compatible with 3D printing technology.

Regulatory Compliance and Safety Standards

Another critical challenge facing the global automated 3D printing market pertains to

regulatory compliance and the establishment of adequate safety standards. As 3D

printing technology becomes more integrated into industries with stringent quality and

safety requirements, regulatory frameworks and standards must adapt to ensure the

technology's responsible use.

The Challenge:

Varied Regulatory Landscape: The regulatory landscape for automated 3D printing is

fragmented and inconsistent across different regions and industries. Many regulators

struggle to keep up with the rapid pace of technological advancement, resulting in

ambiguities and delays in the creation of relevant standards.

Safety and Certification: In industries such as aerospace and healthcare, where safety

is paramount, ensuring the reliability and consistency of 3D-printed components is

critical. However, certification processes and safety standards for 3D-printed parts are

still evolving, leading to uncertainty for manufacturers and end-users.

Material and Process Standards: The materials used in 3D printing can vary widely,

making it challenging to develop comprehensive safety standards. Differences in

printing processes and materials can affect the mechanical properties and quality of

printed parts, further complicating efforts to establish consistent standards.

Consumer Product Safety: The use of 3D printing for consumer goods and products

raises concerns about the safety of items produced by individuals or small-scale

manufacturers. Ensuring the safety and compliance of such products is a significant

challenge, as these goods may not undergo the same rigorous testing as traditionally

manufactured products.
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Data Security and Cybersecurity: Automated 3D printing often relies on digital files and

cloud-based systems for file sharing. Ensuring the security and integrity of these files

and systems is crucial to prevent malicious activities, such as tampering with product

designs or introducing vulnerabilities into the printing process.

Mitigation Strategies:

Addressing regulatory and safety challenges in the automated 3D printing market

requires concerted efforts from governments, industry stakeholders, and standard-

setting bodies:

Harmonization of Standards: Industry leaders, along with government bodies, should

collaborate to establish standardized safety and quality assurance processes for 3D-

printed parts. Efforts should aim to harmonize standards across industries and regions.

Regulatory Guidance: Regulatory agencies should provide clear and up-to-date

guidance on the application of existing regulations to 3D printing technology. This

guidance should take into account the unique characteristics of 3D printing processes

and materials.

Certification Programs: The development of certification programs specifically for 3D-

printed components can help instill confidence in the technology's safety and reliability.

These programs should be industry-specific and consider the entire product life cycle.

Education and Training: Providing comprehensive training and educational programs for

industry professionals and users can help ensure that they understand and adhere to

safety standards. This should include training on equipment operation, material

selection, and quality control.

Research and Development: Continued research into 3D printing materials and

processes can lead to improvements in safety and quality. Governments and industry

leaders should invest in R&D to advance the technology while maintaining safety.

Cybersecurity Measures: The development of cybersecurity solutions specific to 3D

printing, including encryption and secure file transfer methods, can help protect digital

designs and the integrity of the printing process.

In summary, the challenges of intellectual property and counterfeiting, as well as

regulatory compliance and safety standards, are critical factors that the global
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automated 3D printing market must address. By adopting a proactive approach and

collaborating on solutions, governments and industry stakeholders can navigate these

challenges and unlock the full potential of this transformative technology.

Segmental Insights

Hardware Insights

The Hardware segment held the largest Market share in 2022. Hardware is the

foundational element of any 3D printing setup. It includes the physical 3D printers,

robotic arms, automation systems, and other equipment used to build three-dimensional

objects. Without advanced and reliable hardware, the entire automated 3D printing

process would not be possible. As a result, the hardware segment serves as the

cornerstone of the industry. The 3D printing hardware segment has witnessed

continuous technological advancements. Manufacturers compete to develop and offer

more efficient, precise, and cost-effective 3D printers. These technological innovations

have expanded the capabilities of 3D printing, making it more attractive for a wide range

of industries. Automated 3D printing hardware caters to a wide range of applications

across industries such as aerospace, automotive, healthcare, consumer goods, and

more. Its versatility and adaptability make it a crucial component for various businesses,

enabling the production of customized parts, prototypes, tooling, and even end-use

products. Many industries are increasingly adopting automated 3D printing for

production and prototyping. The demand for advanced hardware is consistently high as

businesses seek reliable and high-performance 3D printers to meet their specific

manufacturing needs. Industries like aerospace and healthcare, which have stringent

quality and precision requirements, heavily rely on advanced hardware for 3D printing.

The hardware segment is highly competitive, with numerous manufacturers and models

available. This competition drives innovation and product development, resulting in a

broader selection of 3D printers with varying capabilities and price points. This diversity

in hardware options allows companies to choose the equipment that best aligns with

their specific requirements. The availability of consumer and desktop 3D printers has

expanded the reach of 3D printing technology beyond industrial settings. These smaller-

scale printers are affordable and accessible to individual enthusiasts, hobbyists, and

small businesses. The hardware segment includes both industrial-grade and desktop

printers, contributing to its dominance.

Automated Production Insights

The Automated Production segment held the largest Market share in 2022. Automated
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production in 3D printing is highly scalable, making it suitable for large-scale

manufacturing. It allows companies to produce a significant volume of parts or products

with minimal human intervention. The efficiency of automated 3D printing production

lines significantly reduces production time, labor costs, and the potential for errors,

making it an attractive option for industries that demand high throughput. Automated

production processes in 3D printing provide a high level of consistency and quality

control. These systems can continuously monitor and adjust printing parameters,

ensuring that each part is produced to exact specifications. In industries where precision

and quality are critical, such as aerospace and healthcare, the reliability of automated

production is a significant advantage. Automation reduces the need for manual labor in

the 3D printing process. Labor costs can be a significant factor in manufacturing

expenses, and by automating production, businesses can lower these costs. This is

particularly important in competitive industries seeking cost-effective production

solutions. Automated production systems are capable of running 24/7 without the need

for rest or breaks, ensuring uninterrupted manufacturing processes. This capability is

especially beneficial for industries that require constant production, reducing downtime

and increasing overall output. Automated 3D printing production is also advantageous in

rapid prototyping and iterative design. It enables companies to quickly test and modify

designs, which is valuable in industries like product development and automotive

engineering. Automated production is versatile, allowing for both customization and

mass production. Companies can produce customized, one-of-a-kind products as easily

as they can create large quantities of identical items. This versatility is particularly

valuable in industries like healthcare, where personalized medical devices are in

demand. The COVID-19 pandemic highlighted the importance of resilient supply chains.

Automated production can enhance supply chain resilience by reducing dependence on

geographically dispersed manufacturing facilities. It allows for localized or on-demand

production, which can mitigate supply chain disruptions. By automating the 3D printing

process, businesses can minimize material waste and energy consumption. This not

only contributes to cost savings but also aligns with sustainability goals. Reducing waste

is a priority for environmentally conscious companies. Automated production in 3D

printing is versatile and applicable across various industries, from aerospace and

automotive to healthcare and consumer goods. Its broad applicability makes it a

dominant force in the global automated 3D printing market.

Regional Insights

North America

North America is the largest market for automated 3D printing, with the United States

+44 20 8123 2220
info@marketpublishers.com

Automated 3D Printing Market - Global Industry Size, Share, Trends, Opportunity, and Forecast, Segmented By Of...

https://marketpublishers.com/report/industry/other_industries/automated-3d-printing-market-global-industry-size-share-trends-opportunity-n-forecast-segmented-by-offering-hardware-software-services-by-process.html


being the major contributor. The region is home to a number of leading players in the

automated 3D printing market, such as HP Inc., 3D Systems Corporation, and Stratasys

Ltd. The region is also characterized by high adoption of 3D printing technology in a

wide range of industries, including automotive, aerospace & defense, healthcare, and

consumer products.

Europe

Europe is the second-largest market for automated 3D printing. The region is home to a

number of key players in the automated 3D printing market, such as EOS GmbH,

Renishaw plc, and SLM Solutions Group AG. The region is also characterized by high

adoption of 3D printing technology in the automotive and aerospace & defense

industries.

Asia Pacific

The Asia Pacific region is expected to witness the fastest growth in the automated 3D

printing market during the forecast period. The region is home to a number of rapidly

growing economies, such as China and India, which are investing heavily in

manufacturing and infrastructure development. The region is also characterized by a

growing demand for automated 3D printing solutions from the automotive, aerospace &

defense, and healthcare industries.

Key Market Players

HP Inc.

3D Systems Corporation

Stratasys Ltd.

Markforged

EOS GmbH Electro Optical Systems

Renishaw plc

Velo3D Inc.
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Xact Metal, Inc.

SLM Solutions Group AG

Report Scope:

In this report, the Global Automated 3D Printing Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:

Automated 3D Printing Market, By Offering:

Hardware

Software

Services

Automated 3D Printing Market, By Process:

Automated Production

Material Handling

Part Handling

Post-Processing

Multiprocessing

Automated 3D Printing Market, By End User:

Industrial Manufacturing

Automotive

Aerospace and Defense

Consumer Products
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Healthcare

Energy

Automated 3D Printing Market, By Region:

North America

United States

Canada

Mexico

Europe

France

United Kingdom

Italy

Germany

Spain

Asia-Pacific

China

India

Japan

Australia

South Korea
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South America

Brazil

Argentina

Colombia

Middle East & Africa

South Africa

Saudi Arabia

UAE

Kuwait

Turkey

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global

Automated 3D Printing Market.

Available Customizations:

Global Automated 3D Printing Market report with the given Market data, Tech Sci

Research offers customizations according to a company's specific needs. The following

customization options are available for the report:

Company Information

Detailed analysis and profiling of additional Market players (up to five).
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