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Residual Stress Measurement by Lck Wave and Acoustic Emission
Charactreistics from Fatigue Crack Propagation in SIS316L. Weldment

KI-WOO NAM*, SO-S00N PARK* AND SEOK-WHAN AHN*
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ABSTRACT :

In this study, the residual stress and the acoustic emission characteristics from fatigue crack propagation were

itestigated, based on the welded material of STS316L. The residual stress of welding locations could be evaluated by ultrasonic
parameters, such as Lcr wave velocity and Ler wave frequency; the residual stress between base metal and weld metal was evaluated. In
te fatigue tests, three types of signals were observed, regardless of specimen condition, base metal, and weld metal. Based on NDE
analysis of AE signals by the time-frequency analysis method, it should also be possible to evaluate, in real-time, the crack propagation
and final fracture process, resulting from various damages and defects in welded structural members.
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Table 1 Chemical compositions of test material

C Si Mn

P S

Cr Ni Mo

0020 | 061 | 067

0.023 | 0.002

1731 | 1200 | 214

Table 2 Machanical properties of STS316L

Yield

Tensile

strength (MPa) | strength (MPa)

Elongation HRB
(%)

267.0

585.3

60.1 309.8

Table 3 Welding condition of STS316L. (GMAW)

Current Voltage Welding speed Heat input
(A) W) (nm/ min) (KJ/cm)
270 17 280 9.107

8125
Q RS
1 -
23 . T
50 14
62.5

Fig. 1 Dimensions of CT specimen [mm]
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Fig. 2 Specimen location in plate
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Fig. 3 Dimension of UT-specimen
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Table. 4 Classification of AE signals

Type 5 <
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Type Ib | 843, 200-500KHz, 11 amplitude(v), 535 ZH47} At EX7) o
Type Ic | 24, 200-900KHz, 7 amplitude(v), F3 72437} Asly EX7) g
Type lla | =HE, 200-500KHz, # amplitude(v), Fo4 737} Astn 237 53
Type IIb | 223, 200-800KHz, #| amplitude(v), F35 47} Aslu E¥7p 23
Type Il | 943, 100-350KHz, amplitude(v) 94, Fa5 EX g
Stress ratio(R) 0.1, frequency 10Hz, sampling rate 2MHz
Type Ia Type Ib Type Ic
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Fig. 9 Classification of AE signals by waveform and STFT(3D)
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