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Development of High Tensile Strength Steel for Bolts
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Abstract

Thetechnology which makes hydrogen harmless and microstructure control technology, which devel-
oped for the pur pose of improvement of delayed fracture property of high strength steel, weredescribed.
M oreover, the high tensile strength bolt (12-16T) with high delayed fracture property, which developed
with the above-mentioned technologies, was described. Since the content of critical diffusible hydrogen
is high by the hydrogen trap and a grain boundary fractureis prevented by microstructure control,
developed steel hasthe outstanding delayed fracture property.
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Dependence of hydrogen evolution rate curves on atmospheric ex-

posure time after hydrogen charging and Cd plating for V added steel
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Micrographs of VC which precipitates during tempering

(a) TEM, (b) FIM
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Dependence of hydrogen evolution rate curves on atmospheric expo-
sure time after hydrogen charging for V added steel
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(a) 1st peak (b) 2nd peak
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Typical fracture surfece of V added steel for which the peak tem-

perature in the hydrogen evolution rate curve are
(a) 373K (the first peak), and (b) 473K (the second peak)
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Variation of absorbed hydrogen content during atmospheric exposure
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Variation in tensile strength with tempering temperature of Mo-V added
steel
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Effect of tempering temperature on delayed fracture properties of Mo-
V added steel
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Effect of tempering temperature on delayed fracture surfaces of Mo-V

added steel

(a) 823K tempered, (b) 903K tempered
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Effect of tempering temperature on dispersion of cementite

(a) 823K tempered, (b) 903K tempered
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TEM micrographs of pre-austenite grain boundaries
(a) 823K tempered, (b) 903K tempered
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Examples of chemical composition of high strength steel for bolts

0 mass %0

Steel Level C Si Mn

P S Cr Mo \Y%

MB12 12T 0.37  Decreace  0.50

Decrease Decrease 1.20 0.25 0.30

MB14 14T 0.40 Decreace 0.50

Decrease Decrease 1.20 0.70 0.35

MB16 16T 0.40 Decreace 0.50

Decrease Decrease [J 2.00 0.15
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