
 

川崎製鉄技報 

KAWASAKI STEEL GIHO 

Vol.17 (1985) No.2 

 

  

硫化物環境下での低合金鋼の応力腐食割れ挙動 

Stress Corrosion Cracking Behavior of Low Alloy Steels in H2S Environment 

  

山根 康義 (Yasuyoshi Yamane) 元田 邦昭(Kuniaki Motoda) 倉橋 速生 (Hayao 

Kurahashi) 中井 揚一(Yoichi Nakai) 

 

要旨 : 

低合金鋼の硫化物応力腐食割れ(SSC)挙動を種々の濃度の硫化水素(H2S)水溶液中で定歪 4

点曲げ試験により調査した。その結果，低濃度 H2S 環境において従来高濃度 H2S 環境で

認められていた水素脆化割れとは著しく形態の異なる微細な粒内割れ(毛割れ)が発生する

ことを見出した，毛割れはNiを含んだ鋼ほど，また硬度の高い鋼ほど発生しやすく，H2S

濃度がわずか 2 ppmでも発生する。この毛割れの挙動については分極下で定荷重引張 SSC

試験を行い，さらに詳細に検討した。その結果，毛割れは活性経路腐食(APC)機構によって

生じ，その先端から水素脆化割れが発生することが明らかとなった。Ni含有鋼の耐 SSC性

が劣るのは，Niにより APC が促進されるためである。 

  

Synopsis : 

Sulfide stress corrosion (SSC) behavior of low alloy steels were examined in an aqueous 

solution containing various amounts of hydrogen sulfide(H2S), using four-point bend 

beam specimens. A number of transgranular microcracks ware found on specimens 

immersed in solutions of low H2S concentration. The morphology of these microcracks 

was markedly different from that of macrocrack observed in high H2S solutions, which 

is considered to have been caused by hydrogen embrittlement (HE). The microcracks of 

high-strength or Ni-containing steels were sharp and deep even in a solution containing 

only 2 ppm H2S. This microcraking phenomenon was more precisely investigated with 

a constant loading SSC test under electrochemically polarized condition. This result 

showed that transgranular microcracks were caused by a localized anodic attack and 

their tips acted as nucleation sites of intergranular cracks which were caused by HE. 

Therefore, the fact that Ni bearing steels are suspectible to SSC is considered to be 

caused by transgranular microcracks which are accelerated by Ni. 
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