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Plezoresistive
Whealstone bridge
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1) invar, SEZ, DEALHEN, Steel + N
2) Resin-Concrete, E&+AIE Z=H0/E9 FET,
3) Zerodur, SchotiAlNE, BEZF0) &0 S0 Sor0).
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, Cer-Vit(Owens-lllinois), Crystron(HOYA) i
» ULE(Corning, Ultra-Low Expansion Glass)
> Fused Silica(E&4J) : 7940(Corning)
> MBS , Super Invar
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Examples — welding
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The end of Ch. 7
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HI=4(glass ceramiclel E3!

e Density: 2.53g/cm3 at 25°C (Al:2.7, Fe:7.86)

e Young's Modulus: 90.3Gpa

e Poisson Ratio: 0.24

 Specific heat capacity(25°C): 0.82 J/g K (Water: 4.1813, Cu: 0.385)
e (20° to 300°C) : 0.05x10¢/°C ; x : 1.64W/m K

* Maximum Temperature: 600°C

* Application

v Optics: telescopes, optical cavities etc require a substrate material with @
near-zero coefficient of thermal expansion/excellent thermal shock resistance.

v' Microlithography: Zerodur is used as a movable mechanical part in wafer
stepper and scanner machines

v Measurement Technology: The extremely low thermal expansion and proven
long-term dimensional stability

~ Zerodur Disk
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* Invar, also known generically 64FeNi, is a nickel steel alloy

e a (20~100°C) : 1.2x10¢/°C
* Some formulations display negative thermal expansion
* Application

v’ precision instruments such as clocks,

v physics laboratory devices

v Seismic creep gauges, shadow-mask frames

v valves in motors, and antimagnetic watches,

* |t has a propensity to creep.

» Variations of the original Invar material
* Inovco: Fe-33Ni-4.5Co; a (20-100 °C) of 0.55x10¢/°C

* FeNi42: 5.3x10-6/°C (matches that of silicon and therefore is widely used as lead fra
me material for electronic components, integrated circuits)

* FeNiCo dalloys (Kovar): have the same expansion behavior as glass, and because o
f that are used for optical parts in a wide range of temperatures and applications,
such as satellites.
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