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Single Crystal Graphite Room Temperature 
Thermal Expansion 

Parallel to basal plane -1.5 x 10-6 /°C 

Perpendicular to basal plane 27.0 x 10-6 /°C 
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𝐷𝐿𝑜𝑜𝑝~
𝑑

𝜖
𝐹𝑖𝑏𝑒𝑟

=
𝑑 ∗ 𝐸

𝜎
𝐹𝑖𝑏𝑒𝑟

 

𝑑 = 𝑓𝑖𝑏𝑒𝑟 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟, 

𝐸 = 𝑀𝑜𝑑𝑢𝑙𝑢𝑠,  

𝜎 = 𝑡𝑒𝑛𝑠𝑖𝑙𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ,  

𝜖 = 𝑠𝑡𝑟𝑎𝑖𝑛 𝑡𝑜 𝑓𝑎𝑖𝑙𝑢𝑟𝑒 
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Partial Pressure of C 
species gasses swept 

out by N2 purge 

Near Stagnant N2 in 
heating chamber 
reduces carbon loss 

Harper’s Superior Positive Seal Construction results in greatly 
enhanced furnace life 

Carbon Carbon 
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Gas Boiling Point 

Nitrogen -195.8°C 

Argon -185.8°C 

Oxygen -183.0°C 

Boiling point of 
argon and oxygen 
are close.  
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Spark the future.™ 
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