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Objective 

Graphite electrode has been used as 
jointing between nipple and pole with 
screw. 
Electrical resistance of screw jointed 
graphite electrode with different coefficient 
of thermal expansion (CTE) was 
measured at 2500℃. 
Effect of combinations on temperature 
dependence of resistance of jointed graphite 
electrode was investigated. 

Temperature dependence of electrical 
resistance of joint graphite electrodes 
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Pole, Nipple, TKTAN (特炭) 
Materials 

Measurement of high temperature Resistance  

A) Pole凹－Nipple凸 

B) TKTAN凹－Nipple凸 

C) Nipple凹－TKTAN凸 

D)Nipple凹－Nipple凸 

Combinations 



B) TKTAN凹＝Nipple凸  



Heating rate：20℃/minute 
Constant current：±100 mA 

Resistance measurement 
Furnace inside 

Sampling: every 1 minute 
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Temperature dependence of Resistance 
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 結果 Result 
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Mismatch ： B > A >> D = C 
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B) TKTAN凹＝Nipple凸 

After 2nd cycle 
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 考察 Discussion 

The “Mismatch” between heating-up and 
cooling-down of high temperature 

resistance of the jointed graphite electrode 
results in  mismatch of “thermal expansion”     

  B) TKTAN凹＝Nipple凸 
  A) Pole凹＝Nipple凸 
  C) Nipple凹＝TKTAN凸 
  D) Nipple凹＝Nipple凸 

大 large 

小small 

 Mismatch 
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Discussion ２ 

熱膨張率の差異 
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Mechanism＆まとめ 

TKTAN凹 generates tensile 
stress to Nipple 凸 by 
mismatch of thermal 

expansion 

TKTAN凸 is more 
expanse than 

Nipple 凹 

Combination B Combination C 
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Mechanism＆まとめ 

TKTAN凹 generates tensile 
stress to Nipple 凸 by 
mismatch of thermal 

expansion 

Damage 
generation 

TKTAN凸 
generates tensile 

stress to Nipple凹,  

screw contact is 
tightened well by 

thermal expansion 

Combination B Combination C 

tensile 
compressive 



 NMIJ 分析計測標準研究部門 

第5回日独セミナー (2015.7.20) 19 

Mechanism＆まとめ 

TKTAN凹 generates tensile 
stress to Nipple 凸 by 
mismatch of thermal 

expansion 

Damage 
generation 

TKTAN凸 
generates tensile 

stress to Nipple凹,  

screw contact is 
tightened well by 

thermal expansion 
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Mechanism＆まとめ 

２．高温では 
高強度 

Lowering 
tensile 

strength 

Crack propagation 
at 2200℃ 

Combination B 

TKTAN凹 generates tensile 
stress to Nipple 凸 by 
mismatch of thermal 

expansion 

 high strength 
At high temp. 

Heating-up Cooling-down 



Thank  you very much for 
your  attention 
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