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The Characteristics of Mechanical Properties and Fatigue Crack
Propagation of Fire Resistance Steel for Frame Structure

Hyun-Soo Kim, Ki-Woo Nam and Chang-Young Kang

Key Words: Fire Resistance Steel for Frame Structure(7-Z-8 W 3}7%Al), Fatigue Crack Propagation
Rate(¥ 27 A A 345 5), Anisotropy(©1¥4d), Low Yield Ratio(A 35 4])

Abstract

This study is to investigate the mechanical properties and the fatigue crack propagation of fire
resistance steel for frame structure as the chemical composition was changed by addition of N, B and
rolled end temperature was varied. We used two kinds of specimen, the one is parallel and the other
is perpendicular to the rolling directions. As rolled end temperature increased, volume fraction of ferrite
and pearlite decreased, but volume fraction of baintic and grain size increased. Micro-hardness
decreased as rolled end temperature increased, but tensile and yield strength increased. Volume fraction
of ferrite and pearlite decreased by addition of N. But volume fraction of bainite, tensile and yield
strength increased. Microstructure was changed to martensite by addition of B, and tensile and yield
strength increased. Fatigue life of TL direction specimen was shorter than that of LT direction
specimen, There was no significant effect to fatigue crack propagation rate by addition of N and
changing rolling condition, but fatigue life was increased by addition of B.
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Table 1 Chemical compositions of materials

Table 2 Rolling conditions of materials used

(wt%) Specimen RS.T(C) RET(T)

SP. { C Si [ Mn | Mo | Ti { N B T 75 1200 750
A 016 |032]138 95 " 950
T (011 | - [097]048|0.02 - 75 " 750
TN | 011 | - | 1.04 [ 048 |0.018(0.015 95 " 950
B [o012] - [116]049 >0.0144 g - 4 750
95 " 950

* R.S.T : Rolled start temperature

2. t’-—lg E’:'Hﬂ ** RE.T : Rolled end temperature
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Fig. 2 Optical micrographs showing the effect of rolling finished temperature of specimens
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Fig. 4 Effect of rolling finished temperature
on the tensile properties of specimens
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Fig. 6 Fatigue crack growth rate versus
stress intensity factor range for
rolling finished temperature
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Fig. 7 Fatigue crack growth rate versus stress
intensity factor range according to rolling
finished temperature
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