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Types of grinding media

Zirconium Silicate
* Disadvantages
1) relatively lower density, hardness, and strength than zirconia ceramics
2) lower wear resistance than zirconia, internal pores and weak silica matrix
3) lower grinding/dispersion efficiency than Zirconia 

* Advantages
1) Higher grinding/dispersion efficiency than Glass Bead
2) Adequate to sand mills and vertical type mills in which heavy zirconia media cannot be used
3) Moderate Cost

Type Glass ▶
Glass Ceramics

and Ceramics
▶ New Ceramics

Media Life Short Moderate Long

Media Breakage Very High Moderate Low

Contamination Poor Moderate Excellent

Cost/

Overall Cost
Low/High Medium/Medium High/Medium

Material Soda Lime Glass
Zirconium Silicate

Alumina, Titania

3Y-TZP

Ce-TZP

MgO-PSZ

CaO-PSZ



Types of Zirconium Silicate Beads 

Company Process Microstructure

S Electrofused Amorphous silica matrix/ZrO2 crystalline

R Sintered
Amorphous silica grainboundary/ZrSiO4 
crystalline

F Sintered
Amorphous silica grainboundary/ZrSiO4 
crystalline

Young’s coporation Sintered ZrSiO4 microcrystalline



Chemical composition 

S F R CZS

Chemical 
Composition

(w%)

ZrO2 68 64 58 62

SiO2 31 33 37 33

Others 1 3 5 5

*CZS : zirconium silicate beads



Physical property

S F R CZS

Density

(g/cm3)

Spec. 3.90 4.55 4.0 >4.0

T

E

S

t

1.0mm 4.10 4.11 4.09

4.131.5mm 4.10 4.09 4.25

2.0mm 4.10 4.08 4.25

Bulk Density 2.35 2.55 2.55 2.55

Hardness

( Mohs / 
Vickers)

Spec. 7.0 820-920 800 >1,000

T

E

S

t

1.0mm

N/A

952.1±24.9 952.4 20.3

1,072.4±12.91.5mm 948.4±15.0 952.4 2.82

2.0mm 953.6±13.9 920.7 26.9



XRF : R/ F /S /CZS
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Crushing Strength

Size

(mm)

Zirconia TZP Bead Zircon(Zirconium Silicate) Bead

CZY

Min(Ave)

CZC

Min(Ave)

R

(Ave)

F

(Ave)

S

(Ave)

CZS

(Ave)

1.00 40(70) 30(45) 23.60 7.84 20.372.58 26.02 5.51 25.2610.72

1.50 100(120) 70(100) 33.52 2.82 52.747.79 - 73.18 13.48

2.00 200(250) 160(200) 54.63 4.98 117.3636.79 72.22 15.45 106.1521.79

* CZS has the highest crushing strength

(kgf)


