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(57) Abstract: According to the present invention, after subjecting a steel material that has a chemical composition con-
taining, in mass%, from 0.07% to 0.20% of C, 1.50% or less of Si, from 1.0% to 4.0% of Mn, 0.030% or less of P,
0.0030% or less of S and from 0.010% to 1.000% of Al to hot rolling, specifically to low-temperature finish rolling, the
steel material is cooled to 500 ° C at a cooling rate of 10 ° C/s or more, then quenched in the temperature range from
Ms to (Ms - 200 ° C), and subsequently in a low temperature range of 250 © C or less, the steel material is wound
up and subsequently rewound, and is additionally subjected to rolling under a predetermined line load or more, or the
like. Consequently, the present invention enables the achievement of a high-strength hot-rolled steel sheet which has a
structure that contains a martensite phase in an area ratio of 95% or more at 1/4 the sheet thickness of the steel sheet, while
having an average aspect ratio of prior austenite grains of 3.0 or more, and which has a 5-min relaxation stress value of
20 MPa or less upon application of 400 MPa in a stress relaxation test, while having a tensile strength of 1,180 MPa or
more and excellent delayed fracture resistance.
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