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A Metal 3D Printer Measuring Real-time Powder Density

@ Technology Overview

« Power bed fusion (PBF) is one of the most widely used methods in metal 3D printers
whereby powder is added layer by layer before a laser is used for sintering of
each layer. The density of each layer depends on the geometry of the powder and
operating conditions, eventually affecting the quality of the finished product.

= This technology is about predicting the density of each layer using a embedded
weight gauge in the printer, which improve the reliability of products.
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How a power bed fusion based metal 3D printer works

« Predicting the density of powder applied to each layer through simulation and verifying it through model experiment
« Improving the reliability of finished products by optimizing process conditions based on the density of powder
« Saving metal powder by determining the success of each layer for specific problems in metal 3D printer
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Experiment to identify any change in
powder density within the metal 3D

printer

© Highlights and Strengths

Simulation of powder simulation during
3D printing
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Sensor to measure powder density

Additive density

Duration

Sensors to detect powder density during 3D printing and result prediction

« This technology helps to avoid shortage or excess of powder during its application by measuring additive density in real time using a laser which improve the reliability

in 3D printing.

+ [Patent] KR10-2016-0067988 3D PRINTING APPARATUS COMPRISING MEASURING MEMBER OF DENSITY OF METAL POWDER

@ Business Cases
+ Metal 3D printing is regarded as one of the key enablers of the 4th industrial revolution as it

is suitable for customizable, small batch production.

+ Metal 3D printing is expected to grow exponentially over the next 5 years, realizing 50% of

cost saving and 400% of process speed improvement.

+ According to the latest data, the 3D printing market will grow from $800 million in 2012 L
to $8.4 billion by 2025 (annual growth of 18 percent). The key driver will be industrial 3D

printing.

+ The share of personal applications will be small relative to expanding industrial applications

including aerospace and automotive parts and healthcare.
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