3D PRINTING: SCIENCE & TECHNOLOGY

NEWS: How Japan built a 3D-printed train station in six hours

WHAT’S IN THE NEWS?

Japan unveiled the world’s first 3D-printed train station in Wakayama Prefecture, showcasing
rapid infrastructure innovation. 3D printing, or additive manufacturing, creates objects layer
by layer from digital designs, enabling speed, customization, and reduced waste across

sectors.

World’s First 3D-Printed Train Station in Japan

Innovation Launch:

Japan’s West Japan Railway Company (JR West) unveiled the world’s first 3D-
printed train station in Arida City, Wakayama Prefecture.

The new station is called Hatsushima Station and was constructed in under six
hours, showcasing the speed and efficiency of 3D printing in infrastructure.

Understanding 3D Printing (Additive Manufacturing)

Definition:

3D printing is a manufacturing technique that creates three-dimensional objects by
adding material layer by layer based on a digital model.

It contrasts traditional subtractive manufacturing, where material is cut away to
shape the object.

Other Names:
Also known as Additive Manufacturing (AM) due to its build-up approach.

Key Components of 3D Printing Process

CAD Model (Computer-Aided Design):
A digital blueprint of the object created using CAD software.
It defines the precise dimensions, geometry, and structure of the final object.

Slicing Software:
Converts the CAD model into horizontal layers and generates instructions (G-code)
for the printer.

3D Printer:
The machine that reads the G-code and lays down material in layers to construct the
object.

Materials Used:
Depends on application—can include:

o Plastics (e.g., PLA, ABS)
o Resins

e Concrete



o Metal Powders (e.g., titanium, aluminum)
o Biological Tissues (for medical applications)
Major Types of 3D Printing Technologies
e Fused Deposition Modeling (FDM):
e The most common and economical method.
e Melts and extrudes thermoplastic filaments.
o Suitable for basic prototyping and educational use.
o Stereolithography (SLA):
e Uses UV light to cure liquid resin into solid objects.
e Produces high-resolution prints but is more expensive.
e Popular in dentistry and jewelry.
e Selective Laser Sintering (SLS):
e A laser sinters powdered materials like nylon or composites.
o Ideal for complex industrial components and flexible parts.
o Direct Metal Laser Sintering (DMLS) / Selective Laser Melting (SLM):
e Advanced techniques that use lasers to fuse metal powders.
e Used in aerospace, automotive, and defense sectors for critical components.
Key Applications of 3D Printing
e Construction and Infrastructure:
o Used to rapidly build houses, bridges, stations, and shelters.

o Example: India’s first 3D-printed post office was built in Bengaluru by L&T
in 2023.

o Ideal for disaster relief shelters and low-cost housing.
e Healthcare and Biomedical:

e Creation of custom prosthetics, dental implants, and even human tissues.

e Used in organs-on-chip research and bone reconstruction.



e Aerospace and Defense:

e Used to manufacture lightweight and strong components for aircraft, drones,
and satellites.

o Example: DRDO is using 3D printing for weapon parts and UAYV frames.
e Education and Research:

o Enables students and researchers to create interactive models and conduct
hands-on learning.

o Affordable for STEM learning and innovation labs.
e Food Industry:

o Innovative use in creating layered food items like chocolates, pancakes, and
customized nutrition meals.

Advantages of 3D Printing

o Rapid Production:
Can produce complex objects or prototypes in hours instead of days.

o High Customization:
Designs can be easily tailored to individual needs without additional costs.

¢ Reduced Waste:
Only the required amount of material is used—minimizing scrap compared to
traditional methods.

e Cost Efficiency for Small Batches:
No molds or tooling needed, saving on setup costs for low-volume runs.

e Design Freedom:
Allows creation of complex geometries and internal structures that are otherwise
unachievable.

e Decentralized Manufacturing:
Enables on-demand, local production, reducing logistics and supply chain costs.
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Limitations and Challenges of 3D Printing

e Material Limitations:
A limited range of printable materials with specific properties (e.g., strength,
flexibility, heat resistance).

o High Initial Cost:
Industrial-grade printers and materials can be expensive to procure and maintain.

e Build Volume Constraints:
Most printers have size limitations and cannot print very large objects without
segmentation.

e Post-Processing Needs:
Many prints require additional finishing steps like curing, polishing, or machining
for final use.

o Slow for Mass Production:
Not suitable for high-volume manufacturing, especially for standardised products.

o Intellectual Property (IP) Risks:
Digital files can be copied or pirated, making IP protection a challenge.

o Skill and Regulation Gaps:
Lack of trained personnel and standardized protocols in many countries can hinder
large-scale adoption.

Source: https://indianexpress.com/article/explained/explained-global/how-japan-built-a-
3d-printed-train-station-in-six-hours-9932929/



https://indianexpress.com/article/explained/explained-global/how-japan-built-a-3d-printed-train-station-in-six-hours-9932929/
https://indianexpress.com/article/explained/explained-global/how-japan-built-a-3d-printed-train-station-in-six-hours-9932929/

