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Table 1
Chemical composition of type 316 stainless steel test specimen (mass%).
C Si Mn P S Ni Cr Mo Solution heat treated Base metal size (mm)
MAX MAX MAX MAX MAX 10.00 16.00 2.00
IS 0.08 1.00 2.00 0.045 0.030 /14.00 /18.00 /3.00 1010 /1150 B
Present work 0.06 0.50 1.66 0.032 0.002 12.99 16.30 2.08 1050 x2h WQ Pipe: ¢216.3xt18.2x16000
Table 2 10
Mechanical properties of type 316 stainless steel test specimen. . . . . T . . .
]
Yield stress Tensile stress Elongation ngiﬂlAAJ
(MPa) (MPa) ) 68.7 35
JIS MIN 205 MIN 520 MIN 40 160
Present work 284 559 71.0 Fig.1

Configuration of fatigue test specimen.
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Fig. 2

Block diagram of the B *-y coincidence positron lifetime spectrometer. Abbreviations: PMT, photomultiplier tube; HV, high voltage
power supply; DCFD, differential constant fraction discriminator; FC, fast coincidence; TAC, time-to-amplitude converter; ADC,
analog-to-digital converter; MCA, multichannel analyzer.
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Fig. 3

Results of positron lifetime measurement in stress-controlled fatigue (stress amplitude: 220 MPa) and strain-control led fatigue (strain
amplitude: 0.31 %). (a) Relationship between number of cycles and mean positron lifetime, (b) Relationship between fatigue life and
mean positron lifetime.
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Fig. 4
Results of two-component positron-lifetime analysis in stress-
controlled fatigue (stress amplitude: 220 MPa) and strain-
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controlled fatigue (strain amplitude: 0.31 %).

(c) Fatigue life: 100%

Fig. 5
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TEM micrographs of stress-controlled fatigue specimens (stress
amplitude: 220 MPa) and strain-controlled fatigue specimens
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