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STUDY ON A NEW ROUTE TO FABRICATE DUAL-PHASE STEEL
WITH AN ULTRAFINE-GRAINED STRUCTURE
AND ITS FATIGUE STRENGTH

Masayuki SHOZU

ABSTRACT : In this study, low-carbon steel was treated by cold working and annealing to fabricate dual-phase steel

with an ultrafine-grained structure (crystal grain diameter, 1.1pum) consisting of ferritic and martensitic phases. A

bending fatigue test of the obtained dual-phase steel was carried out using an ultrasonic fatigue testing machine with

a repetition frequency of 20 kHz.

The test results were compared with those of commercial SCM steel.

A profile

of a crack that was generated and propagated during the fatigue test was obtained by optical microscopy and

scanning electron microscopy. The results are summarized as follows.

(1) After quenching at the temperature of

the dual-phase region of low-carbon steel, the material was treated by cold rolling with a reduction per pass of 58%,

followed by annealing and water cooling at a temperature below A1 (978 K).

ultrafine-grained structure with a crystal grain diameter of 1.1pm was fabricated.

As a result, dual-phase steel having an

(2) The fatigue limit and the

strength of the dual-phase steel with an ultrafine-grained structure after N cycles were comparable to those of

SCM435 steel.

Even after 108 cycles, no decrease in the fatigue limit was observed.

(3) The propagation of the

main crack and several microcracks was observed. Many elongated dimples and quasi-cleavage fractures were

observed on the fatigue-broken surface, but intergranular fracture was rarely observed.

Key Words : Ultrafine-grain, Dual-phase steel, Fatigue test, Fatigue strength, Fatigue crack, Finite element analysis



