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Fatigne Characteristics of High Strength Fire Resistance Steel
for Frame Structure and Time-Frequency Analysis
its Acoustic Emission Signal

Hyun Soo Kim, Ki Woo Nam and Chang Young Kang
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Crack Growth Behavior(3] 27 G AA %),

Nondestructive

Abstract

Demand for now nondestructive evaluation are growing to detect fatigue crack growth behavior to
predict long term performance of materials and structure in aggressive environments, especially when
they are in non-visible area. Acoustic emission technique is well suited to these problems and has
drawn a keen interests because of its dynamic detection ability, extreme sensitivity and location of
growing defects. In this study, we analysed acoustic emission signals obtained in fatigue and tensile
test of high strength fire resistance steel for frame structure with time-frequency analysis methods. The
main frequency range is different in the noise and the fatigue crack propagation. It could be classified
that it were also generated by composite fracture mechanics of cleavage, dimple, inclusion separation

etc.
1. MEBE

HE R M ¥y 2 F37 dojgd g= A
89 54 9 34599 Fyo wel =3 w
A7t BEHEY oleld dydE ASsld A
BUFAA dojuz Je 8452 @M Uit
= Zl'ol MEL Aoz F=2win 9
o olA& &3 E(Acoustic Emission)ol 231 o
1:}("4).

HZ AFH 2 oA AS Fuo F& 2
of mE ANHY A3 HAE D o] stsat

D RAgeE tote Ae oty

*¥

FAdga AaFery

-67-

A HAod, o
A FAHsn o
4L 3t Ag9
© o8 7K ARE BAse
o] o7 AL
Nakamura®™ A 59 AlTHEEAY
7} 32, Ono
Al gtz 4 &
@y EdEs 7
E F99 #AR
9 oldet 4 5o Bty 2y
oot o) 27HY, g

2 Az Rof Fo ol&Hm Yot SF¥LEL
AEZ=e AFsta vy HA P s}
= dolA duimel BH EHA EX @

o
2
£

©

!
2
A
o
glo
ot
o

= o)A
3] o} 2



ol FAF yHew wol Algdn. Ty A
A Y dAFoME AERE, oHE F3 7
o eaws s ] b FghE o] o] oy
I ge W sauE /\Tia A Zb-F kg AT

g olgail B AWE A gl ARoln

B AT wny wote] TR o

4ol B¢ AsHe AR, N2zFANAA
AT 2WIE NETL A PusuA,

= 2
AZE Watde] S2AY 2 AGAEA LA ”Ei

4,061 ,
) N = }\lz}-‘r-"} KHJ%Q.E B ok 2082 a0k ai:e‘:_etcé-z 10k 131

Fig.1 Resolution of STFT

3. AlEgley
AT fAHLE NE7 7kAE Alngy
W Fag g ARE Az-Fase 234 3.1 dEM =
HHgol Aol BEEIC watd ANFSH bR ¥ A7 A" AEE, vIES AAEHT 3
T A8 A Fae JRE 71E Fd W E AMze JAd BHAE FEAI7 Ast
o #l3le] A YA BAY £ dEeE EAo Bt ES WgAA AR Holrh sFEA A
gtk IR AFAF Rofd olfHi Y= 48t Qe 1F 728 WEAe 013~014 &
AZ-Foe MY AFH A48 ALE B A%Ee B4 F4E fstd oll~0122
F& 4 glov, Ztzte] EA4 L JHx 3 Qo FaAFATh B A AHgE AlgHe sz
E AgdMe J2gaa wEHE AE A% 4& Table 1o YeERTH AMEE AFHS &
& AANAHor EAE & gl A Riw A%ES FAaATL TiE A7 Aels, TAH
S JHe AFEALEY dAR Fld wEgye o2 §w), Tigh N& #H7beh si(o)s, TNAHE L
Agatant. Felol MEe Azkge] tjatd 2 99) ¥ BE ¥rhzl ZA(els), BAHo=
Fae B@S A Rod. zev 9Ag Fi H)olth AlgHel fAFIE Table 29 YE}
ol W3y (Short Time Fourier Transform : STFT) WA
L e AL G2 25s EYstay Fed 3
39 &= wyolth. = A7H E=9 G4 Table 1 Chemical composition of specimen (Wt%)
A EA3te A F(window function)E o] C |Mn{Mo| Ti | N B Fe
£3l ZF At A e FHFE FIE YHPo 2 T [0.11]097 {048 ]0.02 Bal.
A Zo] xdA TN | 0.1 | 1.04 | 0.48 |0.018(0.015 Bal.
B |012]1.16]049] - - [>0.0144] Bal

STFT(t, w)=

fs( )y iu(e)ds sz( )7 e = e de M Table 2 Rolling conditions of specimen

21 4wk W H(nner produc)E ©] & & Specimen RS.T(C) RET(T)
FHogA, signal s(H 7] T4 (elementary T 75 1200 750
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Fig.6 Fractography of T95 specimen
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Fig.7 Fractography of B75 specimen
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