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Abstract

TMCP steel manufactured by controlled rolling followed by accelerated cooling process is known
to have extra-ordinary mechanical properties such as tensile strength and toughness. However, there
is much uncertainty about the fatigue fracture characteristics, especially, in the welded state of this
steel.

In case of this steel, the softening zone by welding is generated in heat affected zone in contrast with
the case of conventional normalized high strength steel. This softening zone is considered to play
significant roles in low cycle fatigue fracture of the welded part of this steel.

In this paper, the low cycle fatigue behaviors of TMCP steel were inspected in as-received and
welded state using the smooth specimen. The fatigue life-time was seperately investigated on the
basis of failure of the specimen and crack initiation which is detected by differential strain method.

Moreover, the low cycle fatigue characteristics of TMCP steel were quantitatively compared with
those of the conventional normalized steel of same strength level.
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Fig. 1 The shape of specimens

Table 1 Chemical composition and mechanical properties of test materials

Chermical composition (wt, %)

Mechanical properties

Materials C Si Mn P S

Y.S. T.S. EL

Cu Ni  Ceq Pem (Mpa) (MPa) (%)

TMCP 0.15 0.33 1,16 0.02 0,003
Normalized | 0,13 0.40 1.43 0.02 0,001

0.01 0.02 0,348 0,22 440 539 20
0.30 0,23 0.391 0.234 | 362 534 30

Table 2 Welding condition

Wirex . Current | Voltage | Speed Heat
Flux Side @A) V) |fem/min) Input
(SAW) 1 (k)/em)
H-14x Face 880 38 23 87.2

S-705EF
(44.8) Back 980 40 25 94.0
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Table 3 Cyeclic stress-strain material constants

K n’ K” n
(MPa) (MPa)
TMCP 438 0.2234 | 415.8 | 0.3043
Normalized 438 0, 1848 420.5 0, 2646
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Fig. 12 Cyclic stress-number of cycles curve of TMCP steel and welds

(a) TMCP base metal, &,, =0.2% (b) TMCP welds, & =0.2%
Photo, 1 Comparison of low cycle fatigue fracture surface of TMCP base metal and welds
(Here, welds means the fine grained zone in HAZ)
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