
Tech Tips 9

The MEDIA*

issue
*No, not movies, TV, Hollywood and all

that jazz! We’re talking about

beads, balls, cylinders, diagonals,

satellites, ballcones, spheres and more!

The word “media” has a number of definitions: As well as being the name of a city in ancient

Persia and the collective noun that we use to describe a means of mass communication, the

definition that we are most interested in is “An intervening substance through which something

else is transmitted or carried on”.
In our world, grinding media is the substance through
which the force of a mill (either
rotational or vibrational) is
transmitted to the material to be
milled. The kinetic energy
stored in the media when it is
moving is converted to me-
chanical energy when it hits the
product, which is fractured by this
force. Grinding media is available in a
variety of materials and sizes to suit specific process
needs. Listed here are most of the common ones, sorted
by increasing specific gravity.

Plastics (sp.gr. 1.0 to 1.2)
Polystyrene, polyamide, polycarbon-
ate, acrylic. Typically low cost, media
(balls and cubes) from 150 microns to
fractional inch sizes.

Natural quartz products (sp.gr. 2.5)
Both sand and flint pebbles are available for low cost,
low precision grinding. The sand and pebbles are not
processed other than to put them into size ranges. Hard,
abrasive, irregularly shaped.

Glass (sp.gr. 2.2 to 3.0)
The first of the “engineered” class of
grinding media, glass beads (small
balls) and balls were developed
specifically for grinding applications
where sand wasn’t available. Glass

is manufactured in various grades (Lead-free Soda Lime,
borosilicate, low alkali, black glass, and others) in sizes
from 1 micron to 2 inches.
Good wear properties coupled with reasonable
roundness means this is the best material to start with
when conducting grinding trials. Low cost.
Glass balls are also available in precision grades and are
used in optical resolution systems and as “spacers” for
precision electronics. Colored glass balls are used for
both engineering and decorative applications.

Special products (sp.gr. 2.5 to 3.8)
Developed for extreme environ-
ments this group of materials share
one feature - high cost, up to $500/
kg! Boron carbide (B4C, sp.gr. 2.5),
Agate - shown here (SiO2, 2.6),
Silicon carbide (SiC, 3.1), Silicon

nitride (Si3N4, 3.2), Sapphire/Ruby (Al2O3, 3.8)
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MEDIA - everything you ever wanted to know (and hardly knew you needed!)

continued inside 



Alum
ina (sp.gr. 2.8 to 3.9)

A
vailable in a range of specific gravities

w
hich rises as the alum

ina (A
l2 O

3 ) content
increases. T

he m
edia is actually alum

ina
particles held in place by an S

iO
2  glass

phase. S
izes from

 400 m
icrons to over 1

inch in beads, balls, satellites (ball w
ith bands) and cylinders.

L
ow

 to m
edium

 cost, sm
all sizes are m

ore costly.

Zirconia (sp.gr. 3.8 to 6.1)
A

lthough grouped together here, this set of products actually
encom

passes a w
ide variety of m

anufacturing styles and core
m

aterials.
F

used Z
irconium

 oxide (sp.gr. 3.8)
S

m
ooth surface leads to low

 m
ill w

ear and
longevity. S

izes from
 200 m

icrons to
2.5m

m
. M

edium
 cost.

Tungsten carbide (sp.gr. 15)
H

ighest density m
aterial available for

m
illing applications. A

vailable as sm
all

pellets (not spherical), satellites (balls
w

ith bands) and round balls. C
ost, m

edium
to high, varies w

ith roundness and size.

Steel (sp.gr. 7.8)V
arious alloys available (low

 carbon, high
carbon, chrom

e steel, stainless steel, etc.)
in a variety of form

s:

B
all bearings G

ood w
ear, very round but w

ill result in
m

etallic contam
ination. C

ost directly related to m
aterial and

inversely proportional to size. 1/16” to 6”.
Shot Irregular shapes w

ith lum
ps and bum

ps, but only cost
effective alternative for steel in sizes less than 1m

m
.

Inexpensive, sizes from
 90 m

icrons to 3m
m

.
O

ther form
s Steel w

ire can be cut and form
ed to produce

diagonals, ballcones (looks like a flattened ice cream
 cone),

pins (rods), oval balls and other shapes.

M
EDIA SELECTIO

N
S

election of the correct m
edia leads to another discussion

(alm
ost too big for this forum

). To appreciate the situation the
follow

ing variables need to considered:
�

C
hem

ical com
patibility  W

ill the m
edia contam

inate m
y

product and if so, w
hat level of contam

ination is
acceptable?

�
P

hysical com
patibility  Is the m

edia too soft or too hard
for m

y application and equipm
ent?

�
M

edia density  D
o I need dense m

edia to w
ork in a

viscous environm
ent? S

hould I use sm
aller m

edia of a
higher density to get the sam

e m
om

entum
 transfer and a

finergrind?
�

B
ead diam

eter  L
arger m

edia is needed for handling
larger initial sizes. S

m
aller beads w

ill be needed for fine
and ultra-fine grinding.
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 - m
ore than you ever thought you needed!
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Sintered Z
irconium

 silicate (sp.gr. 4.0-
4.6) Z

rO
2  +

 SiO
2  +

 A
l2 O

3 , w
ith and w

ithout
Y

2 O
3  stabilizer. T

ight size spreads from
200 m

icrons to 2.6m
m

. L
ow

 to m
edium

cost.
H

igh density Z
irconium

 oxide (sp.gr. 5.5)
95%

 Z
rO

2  +
 M

gO
 stabilizer. B

eads from
400 m

icrons to 3.35m
m

. C
ylinders and

satellites to 1-1/4”. M
edium

 cost.

R
are E

arth stabilized Z
irconium

 oxide
(sp.gr. 5.8 to 6.1) Z

rO
2  +

 C
eO

. Y
ellow

 or
black, very hard. S

izes from
 400 m

icrons
to 2”. M

edium
 cost.

Y
ttrium

 stabilized Z
irconium

 oxide
(sp.gr. 6.0) 95%

 Z
rO

2  +
 5%

 Y
2 O

3 . B
est

w
ear properties of all m

edia, very round
and very sm

ooth, narrow
 size spreads.

H
igh cost is offset by low

 w
ear and

m
inim

al contam
ination.
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