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A Study on the Fatigue Fracture Characteristics of TMCP
High Tensile Strength Steel Welds

Y. S. Kim, J. C. Rho, Y. H. Kim, M. S. Han

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
of this steel.

In this paper, the fatigue fracture behaviour of the TMCP steel in base metal and
weldment were inspected through the Dynamic Implant test method. Those results were
quantitatively compared with those of the ordinary normalized steel of same strength
level. Moreover, the effect of the diffusible hydrogen included in the welded part on
the fatigue fracture behaviour were made clear.

As the experimental results, the fatigue fracture characteristics of the TMCP steel in
case of base metal proved out to be superior to that of the normalized steel.

However, the TMCP steel weldment including the diffusible hydrogen appeared to have

inferior fatigue characteristics compared with the same conditioned normalized steel weld-
ment.
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Fig. 1. Schematic diagram of test components.
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Table 1. Chemical composition and mechanical properties of test material.

Chemical compositions (wt. % Mechanical properties
Materials ‘ y.s. TS | -
C Si{Mn)| P S | Cu Ni | Al Ti | Nb N Ceq | Pcm | (kg/\(kg/ E1(%)
L ! mm?)| mm?)
[ |
TMCP 0.08} 0.29] 1. 40%0. 008|0. 002] — — 0. 035f0. 00710. 014]0. 0038]0. 325{ 0.160: 49.9 56. 9i 25
}f;’g&“a“ 0.13! 0. 40| 1. 4300. 019‘0. 001 0. 230. 0650. 017 0. 021/0. 0032]0. 391% 0.234] 36.9 54 5‘ 30.0
€ | i | 3
Ceq:C+*(]S—Mn+,)1[1814~:101\1+>‘Cr + Mo+ {v()

1 e, 1 , A, L 1 1
Pcm:C+305x+20Mn+20Cu+60N1+20Cr+15M0+10

V+5B(%)
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