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The story of powder evaluation - Part 1
It's been a while since the "I want to know but can't ask” series. We will discuss the basics, realities, and
concerns of powder, which serve as the starting point for manufacturing, not only in the MIM industry but also in
various other industries, over several issues.

How much powder particles are we handling?

Now, let's start with a rough calculation. The powder we often use, with an average particle size of about 8
pMm, has approximately 2 billion particles per cubic centimeter. If we use 5 kg of powder in feedstock manufacturing,
assuming the density of stainless steel is 7.8 g/cm?®, there will be around 1.25 trillion particles in that amount.
Moreover, no two particles are the same.

While the world's population is around 8 billion, MIM manufacturing operates with a collective of particles
that is 150 times that number. Similar to humanity, MIM manufacturing deals with troublemakers occasionally,
creating products while grappling with these challenges.

Powder evaluation

The feedstock, a crucial element in MIM
manufacturing, is created by heating and blending metal :
powder and resin powder, forming a clay-like mass as Y
shown in the photo below. This mass is then processed Metal powder
into pellet form, referred to as feedstock. The
desired-shaped molded body is produced by injecting o

this feedstock in the injection molding process. While 3
resin powder is essential, its evaluation is challenging ‘
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and it does not persist in the final product. Therefore, in i
MIM, the focus is primarily on evaluating metal powder. 2

When evaluating powder, there are chemically
static evaluations of the powder itself, such as its shape,
size, and particle size distribution.

There are also chemically dynamic evaluations when the powder is mixed with some dispersing medium and
used in actual processes.In the case of MIM, the resin powder serves as the dispersing medium, and the results of
the chemically static evaluation significantly impact the formability during molding.

When purchasing metal powder, the mill sheet provides information on chemical composition, particle size
distribution (average particle size, D50 value), and tap density. Tap density is the most convenient evaluation item
when assessing powder as a mass, along with the angle of repose. These results, including bulk density, serve as
indicators predicting powder fillability, blendability, and flowability.

On the other hand, particle size distribution is the most important information when handling powder. There
have been various methods for measuring this, but it is no exaggeration to say that optical measurement methods
using lasers are the mainstream these days. The device itself is expensive and complicated, but the actual
measurement process is to put a sample about the size of an earpick (approximately 0.1 g) into the cell, so it may
be the best in terms of simplicity. What's more, it is extremely useful because it instantly shows a “beautiful®
distribution and average particle size as shown in the figure above. Even though you might feel a bit uneasy about
assessing the powder that is purchased in 25kg lots at just 0.1g, the ratio is 4 ppm, the SEM photo on the right
above shows that all of the powder is actually of a good quality. (To be continued)
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Example of typical powder distribution

We will exhibit at the MD&M West 2024 in Anaheim, California, USA between 6" and 8'" February 2024 at
Booth #432 in Hall E at the Anaheim Convention Center. Please come and visit our stand at MD&M West!
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