
Advantages Comparison of features

Sialon: Low Thermal Expansion & High Stiffness Ceramics

◆ Low Thermal Expansion
equal to invar alloy (as low as 1/10 of cast iron) 

◆ Light Weight
40% compared to cast iron

Sialon (Si6-ZAlZOZN8-Z, Z=0～4) is a Si3N4 based ceramic having a 
superior strength at high temperatures. However, we focused our 
effort to find out the value of sialon at room temperature, which 
turned out to be shape stability, e.g., low thermal expansion, high 
stiffness and light weight. Since then we have constantly carried 
out developments to embody the new value of sialon as various 
structural components of steppers for LSI lithography. Recently,
the applicability of sialon has been extended to the fields of ultra 
precision machine tools and measuring instruments.

Work adjusting stage

Characteristics 

40% compared to cast iron

◆ High Stiffness
2 times compared to cast iron

◆ Easy to Achieve High Precision and Accuracy
by General Working

flatness, parallelism, roundness ≦ 0.5 µm 

◆ Nonmagnetic & Rust Free

◆ High Wear Resistance ※ LTEG: Low Thermal Expansion Glass

Code S140 S110 S110H

Material standard high strength pore-less

Bulk Density ρ  [g/cm3] 3.2 3.24 3.25

Flexural Strength α  [MPa]（JIS R1601） 490 880 1180

Young's Modulus Ｅ  [GPa]（JIS R1602） 280 290 300

Specific Rigidity Ｅ /ρ  [GPa/(g/cm3)] 87.5 89.5 92.3

Fracture Toughness (SEPB) [MPa・m1/2] 4.6 6.5 6.5
Hardness HV (98N)  [GPa] 12.7 14.5 14.7

Thermal Expansion Coefficient α  [×10-6/K （23℃）] 1.3 1.3 1.3
（JIS R3251）

21 21 21Thermal Conductivity [W/mK] （JIS R1611） 21 21 21

Dielectric Constant [ε ｒ]     （100kHz） 7.9 - -



＜Applications＞

◆ Air hydrostatic bearing slider, guide-bar, 
slide-base, rotary-table 

◆ Oil hydrostatic bearing slider, guide-bar,
slide-base, rotary-table

◆ On machine measuring system (small air slider)
for ultra precision machine tool       

◆ Vacuum chuck, work mounts, tool holder, 
◆ Work adjusting stage

＜Sialon Slider & Stage＞
◆ Dramatically reduce thermal Drift

of precision machines.
Capable of performing for long periods of time
with repeated driving

◆ High dimensional stability 
leads to high motion repeatability

Near net shape sintering 

Applications 

Bonding method

The green-compact of Sialon
can be machined to a thin-libbed
structure in a near-net shape
before sintering, resulting in low 
manufacturing cost.

( 3mmt lib structure
after sintering )

Sialon parts can be bonded to
each other by a silver brazing 
method.

The bonding layer has a small 
thickness of 50 µm or less.
The bonding strength is
equivalent to 70% of the bulk 
portion.

(Cross section of  joined-box) 

Vacuum chuck & Work mounts

◆ High stiffness and light weight 
lead to an enhanced gain of servo control 

◆ High toughness  
so is free from cracking and chipping;
easy handling

On machine measuring system
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Rotary table  ( air bearing )
on Ultra precision machine tool Fast Tool Servo ( air slider )
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◆The values shown in table are representative properties, and may not be guaranteed for your design.


