
 
川崎製鉄技報 

KAWASAKI STEEL GIHO 
Vol.25 (1993) No.1 

 

 
ＨＴ590 級鋼の耐溶融亜鉛めっき割れ性におよぼす合金元素の影響 
Effects of Alloying Elements on Liquid Zinc Embrittlement of HT590MPa Class Steel 
Plate 
 
小関 智也(Tomoya Koseki) 天野 虔一(Keniti Amano) 

 
要旨 : 
ＨＡＺの耐溶融亜鉛めっき割れ性に優れた HT590MPa 級鋼の開発を目的に，割れ感受性に

及ぼす合金元素の影響を研究した。（１）合金元素量で重回帰した式（Ｒσ）により，ＨＡ

Ｚのめっき割れ感受性が評価できた。（２）Ｒσ≧40％を満足する鋼成分で，実用上の割れ

は回避できることが拘束継手浸漬試験結果で明らかになった。（３）低成分化，Ｐ，Ｓ，Ｔ

ｉおよびＺｒ添加が耐割れ性を向上させた。（４）ＨＡＺ硬さの上昇に伴い耐割れ性は低下

した。（５）Ｚｒ添加による耐めっき割れ性の向上は，焼入性制抑制による粒界の不鮮明化，

粒界近傍に析出する炭化物の微細化およびクラック発生の表面エネルギーの上昇に起因す

る。 

 
Synopsis : 
In the hot dip zinc galvanizing process of a high strength steel plate, a crack occurs at 
the weld heat affected zone due to liquid metal embrittlement (LME). The crack is 
induced by both a thermal stress during the dip process and steel chemistry. The larger 
the structure is, such as the power transmission tower, the larger the thermal stress 
becomes. Hence, it is important to investigate the effect of alloying element on LME of 
the steel plate. This paper describes (1) the effect of the alloying element of LME of the 
heat affected zone, (20 the mechanism of cracking caused by LME, and (3) improvement 
of resistance to LME by Zr addition. Crack susceptibility Rσ (ft=400) is expressed as a 
function of chemical composition of the steel plate. If the value of Rσ(ft=400) is larger 
than 40%, no LME crack occurs. It is confirmed that Zr suppresses the hardenability, 
decreases the formation of coarse precipitates at grain boundaries, and increases the 
binding energy of the grain boundary. 
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