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Development and Application of Ultrasonic Noise B-scan Analysis ( I-CLAT®)

— Creep Damage Assessment for Fossil-Fuel Boiler Piping —
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A precise creep damage assessment method has been required for boiler plants using fossil fuel. This paper proposes
a nondestructive testing for creep damage detection of piping of boilers by an ultrasonic testing method for the damage
assessment. It was estimated as the following procedure. Ultrasonic signals were used by transforming to signals in the
frequency domain by Fourier transform, and a specific frequency band was chosen. To determine the creep damage, the
spectrum intensities were calculated. Calculated intensities had good correlation to life consumption of the weld joints, which
permitted the method to predict the remaining life of pipes of boilers in service.
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Fig. 1 Schematic image of scattering inside materials
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Table 1  Chemical component of base and filler metals
Lo (wi% )
C Si Mn Ni \% Nb Cr Mo
oM | 009 | 036 | 046 | 0.13 | 020 | 0.08 | 8.45 | 0.99
a2 0.08 | 0.13 1.73 | 0.60 | 0.23 | 0.05 891 | 0.90

(V) *1: SR 9Cr-1Mo #l ( ASME A387 Gr.91 4124 )
#2 . AWS A5.23 F10PZ-EG-G #1324

4. A BRE R

4.1 7Y —7HERPE OHERER

7)) — THREROTNS, BRI L BRI D O B IRTEE
MAHEE L, ZOREMRE O 60, 80%KFIZHINTL,
T — 5 O A T- 72, 8 3 BIZIRE 650C, It/
58.8 MPa T 1) — 7iERZAT\Y, 3 449 Wefl] ( HEEFFay
MR 60% ) THIW L 723 ERIAD 1-CLAT® FHHE H
2T, EIE-(b) ITRTH T -~y TIEEAEICS
J5 P AR LT\ 5. BRERERE 714, BRI UL,
Py DS\ OIS ARG B L7z, 3B -(c) D
BESERPOE IR - (b)) DRI A 707 Ty 7
DR ERR L 72,

4.2 7V —TWikeEROFEBRER

2 4 IR IC X o TH S M7z I-CLAT® &HllkE
BEIRYT. 7)) — THREOFNAEE & L TP I-CLAT®
SR 24TV, BEMTCES TR 3 [y ) — TR %
HlrL, FRNZER L7z, 7)) — TREERE L eI
NZN 650C , 66 MPa & L7z, FAT/RS T A (8

(¢) (b) DOHEEDIEMER (- & B EEH/R

100 um
—

£3 2 ) — 7 R P o BT RS R
Fig. 3 Results for aborted specimen ( 650°C, 58.8 MPa, 3 449 h )
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Fig. 4 Results by B-scan method for continuous creep test ( 650°C, 66 MPa )
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Fig. 5 Cutting test results for continuous creep test specimen after rupturing
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Fig. 6 Correlation between averaged scattered ultrasound parameters
and life consumption
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Fig. 7 Measurement under conditions of operating boiler
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