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Development of Quenching and Tempering Type High Tensile Bolt
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Abstract

There is a strong need for high-tensile fasteners from the viewpoint of the improvement of fuel
efficiency by weight-saving bodies of the automobile and improving of the unit performance.
However, hydrogen embrittlement susceptibility of steel increases with strengthening over 1200
MPa. Appling high-tensile steels, there are necessary to develop high-tensile steel having excellent
hydrogen embrittlement resistance and to judge optimal evaluation methods. This paper describes
the high strength steel we developed for heat-treated fastener, basic study about hydrogen trapping
by nano-sized carbide and methods of hydrogen embrittlement sensitivity evaluation. Hydrogen
trapping ability of NaCl-type nano-sized alloyed carbides improves by combined addition of Mo
and V. Direct observation of hydrogen trapping site of VC were conducted by 3DAP (three-
dimensional atom prove), it was suggested that C vacancy located in plate surface of VC is the
hydrogen trapping sites.
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Methods for improvement of hydrogen embrittlement sensitivity
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Chemical compositions of high strength steel for fasteners (mass%)
Steel Grade C Si Mn P S Cr Mo A\ Nb
SCM435 10T 0.35 0.20 0.65 <0.03 <0.03 0.95 0.20 -
ADS-2 12T 0.35 0.20 0.35 Reduce Reduce 1.25 0.40 - Add
MBI14 14T 0.40 Reduce 0.50 Reduce Reduce 1.20 0.70 0.35
MBI16 16T 0.40 Reduce 0.50 Reduce Reduce 2.00 0.15
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