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Hf (this study)
Zry-2 (this study)
Zry-2 (literature data)

300 ℃

Reciprocal temperature (x 10-3/K)
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Crack on the sheath

(Reference)
   “Investigation report on 
    cracking of Hf-plate-type
    control rods in BWRs”,
    NISA/METI, May 2006
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Hf plates for control rods are covered by stainless steel 
sheaths. In January, 2006, cracks on the sheaths, etc., were 
found at the Fukushima Daiichi Nuclear Power Station of Tokyo 
Electric Power Co., Inc. Countermeasures such as a 
replacement of the control rod, etc., are made based on the 
results of investigating the cracking.
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The TSS for Hf at an operational temperature of 300 ℃ was 
about 20 ppm (1/7 the TSS for Zry-2). Hydrides in Hf were 
found to precipitate under lower hydrogen concentration 
conditions than Zry-2.
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