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Time-Frequency Analysis of AE Signals at Fatigue Crack Propagation
of Aged Super Duplex Stainless Steels

Ki1-Woo NaMm, SANG-KEE LEE, JAE-YOON DO AND CHANG-YONG KANG
Division of Materials Science and Engineering, Pukyong National University, Pusan 608-739, Korea

KEY WORDS: Super Duplex Stainless Steel(<c3 24+ ~€|Qlel A7), Acoustic Emission(2-84t%), Sigma phase( g A)
Fatigue Crack Propagation Rate(¥] 27 g21 M4 %), Time-Frequency Analysis(A]ZH-Fob<ri4])

ABSTRACT: The deleterious Cr, Mo rich o-phase is a hard embrittling precipitate, which forms between 600~900T, ofien
associated with a reduction in both impact properties and corrosion resistance. On this study, After aging at 600 U, fatigue crack
propagation induced by o phase precipitation was evaluated, and time-frequency analysis of acoustic emission was conducted. It
was possible to find fracture mechanism by o phase precipitation due to time-frequency analysis of acoustic emission signals.
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Table 1 Chemical compositions of specimen (wt%)
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Fig.1 Schematic sketch of heat treatment cycle
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Fig.1 Dimensions of specimen (unit : mm)
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Table 2 Volume fractions of each phase by heat

treatment temperature(%)
y phase | @ phase | o phase

Fibrous-Oh 498 50.2 0

Fibrous-10h 483 470 47

Fibrous-24h 49.2 38.7 12.1
Dispersed-Ch 48.8 51.2 0
Dispersed-10h 474 436 9.0
Dispersed-24h 469 40.1 13.0

(a) Fib Oh (X200) (b) Dis Oh (x200)

(c) Fib 10h(<1000) (d) Dis 10h (X 1000)

(¢) Fib 24h (% 1000) (f) Dis 24h (X 1000)

Fig. 4 Optical micrographs of fibrous and dispersed phase in
super duplex stainless steel.
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Fig. 5 Fatigue crack growth rate versus stress intensity factor
range with ageing time.
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Table 3 C and m obtained by paris’law.

Condition C m
Fibrous Oh 1.78 x 10" 3.65
Fibrous 10h 3.67x10™" 3.69
Fibrous 24h 8.53x 10" 4.12
Dispersed Oh 2.50x 107" 3.58

Dispersed 10h 126107 3.88
Dispersed 24h 9.18x10™" 3.93
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(c) Dispersed Oh-25mm

(d) Dispersed Oh-35mm

Fig. 6 Time-Frequency analysis of AE signals obtained at
each crack length.

(a) FibrousOh-25mm (b) Fibrous Oh-35mm

(c) Dispersed Oh-25mm (d) Dispersed Oh-35mm

Fig. 7 Fracture surface with crack length.
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(e) Fibrous 24h-25mm (f) Dispersed 24h-25mm

Fig. 8 Time-Frequency analysis of AE signals obtained at
25mm with aged time.

(b) Fbrous 24h-25mm

(c) Dispersed10h-25mm (d) Dispersed24h-25mm

Fig. 9 Fracture surface with aged time.
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