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Abstract : The reheater tube(Intrex RH) installed in the fluidized bed boiler is difficult to repair due to
limited access, resulting in damage due to the increase in operating years. There is no proper inspection
method until leakage of the tube occurs, and in particular, there is no inspection method for the inside and
outside of the tube. In this study, in order to acquire data for guided ultrasonic non-destructive inspection of
reheater tubes and develop a defect evaluation system, a preliminary test was conducted on a test piece for
reheater tube inspection, and the effectiveness of the guided ultrasonic test technique for reheater tubes was
confirmed.
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Table 1 Information of specimen

Weld Defect
part location
(mm) (mm)

Defect

Length depth

Tube (m)

- 1.67

2.69 1.50 1.84
- 2.01
- 1.82
- 2.16

1.99

- 1.82

- 2.14

2.31

- 1.97

- 1.99

- 2.16

1.82
- 1.89
- 2.01

1.84 - -

2.84

2.99

2.84

2.69
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Table 2 Specification of Exciter sensor

Model name
G4 mini
540 tube claw
Omniscan SX
TES(1319A)

Item
Guided wave system
Piezoelectric sensor

Thickness tester
Thermometer
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Table 3 Specification of coil receiver sensor

Tube azgiﬁt Defect CSA(%) loclzgf;f(tm)
(mm) | design | test | design | test
A 3 4.08 1 1.67 1.63
D 4 5.33 2.1 1.82 1.8
G 5 6.53 2 1.82 1.8
J 6 7.67 33 1.97 1.95
M Pass 8.33 6.3 1.82 1.8
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Table 4 Specification of coil receiver sensor

Fig. 6 Test result image of No. 3 group

Defect | Defect CSA%) oot
(mm) | design | test | design | test
B 3 4.08 - 1.84 -
F 4 5.33 - 1.99 -
H 5 6.53 - 2.14 -
K 6 7.67 - 1.99 -
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Table 5 Specification of coil receiver sensor

Defect

Tube Ddggiﬁt Defect CSAM%) | jocation(m)
(mm) | design | test | design | test

C 3 4.08 34 2.01 1.89

E 4 5.33 2.6 2.16 2.1

I 5 6.53 4 2.31 2.22

L 6 7.67 1.6 2.16 2.05

O Pass 8.33 2.3 2.01 1.97

52 SEHA|ARZUUYX| HM29W H2¥, 2025 4¥

rohowE R

B JRgAL dALA HAlS 0] 83 %
L 1H(Guided wave)?] Y#E o] &3}
o AxH A <E7|EH(Intrex
A AR s g e R9e) e
Aelel Aol 92 ohsl Sletel 7 A
7—10194 tﬂﬂoﬂ ‘I]r% 7;‘};} CSA(Cross Section Area)
% zahgct

=
filo

fi
:?g

e s

N
=
L
1B
=
o
=2
i)
1
o
Y
2
et
o
:{o
i)
ot
2

L —% = 284
o YA ¥ e MAE Sl AA rESE
g2 AL7IRE HAe] 28T 5 dE JeR
7] o ot

Author contributions

Conceptualization, Data curation, Formal analysis,



Methodology,

ol

ERIEERC S

=

o
0F

Validation, ~Writing-original  draft,

Writing-review & editing.

References

1. S. D. Cho, S. H. Ahn and K. W. Nam, 2017, “A

Study on Wear Characteristics of Degraded
Stainless Steel”, Journal of the Korean Society
for Power System Engineering, 21(6), 21-30.
(https://doi.org/10.9726/kspse.2017.21.6.021)

. H. Geng, Y. Wang, L. Chen and W. Deng, 2018,
“Inspection of Bend Discontinuities Based in the
of

Diameter

Comparison of the Frequency Responses
Ultrasonic Guided Wave
Tubes”, Materials
76(12), 1637-1646.
. S. Heinlein, P. Cawley, T. Vogt and S. Burch,
2018, “Blind Trial Validation of a Guided Wave
Health

Materials

in Small

Evaluation December 2018,

for
2018,

Structural Monitoring ~ System
Pipework”,
76(8), 1118-1126.

1972,

waves

Evaluation August

. R, Kumar, “Dispersion  of

and fluid-filled

axially

symmetric in empty

7t

0

. L. D. Lafleur

MSEA

ofl

e
ro

ol

cylindrical shells,” Acustica, 27, 317-329.
and F. D. Shields,

propagation  modes

1995,

“Low-frequency in a
liquid-filled elastic tube waveguide”, The Journal
of Acoustical Society of America, 97, 1435-1445.

(https://doi.org/10.1121/1.412981)

. B. K. Sinha, T. J. Plona, S. Kostek and S. K.

Chang, 1992, “Axisymmetric wave propagation in
fluid-loaded cyhlindrical shells, I. Theory”, The
Journal of Acoustical Society of America, 92,
1132-1143. (https://doi.org/10.1121/1.404040)

. T. J. Plona, B. K. Sinha, S. Kostek and S. K.

Chang, 1992, “Axisymmetric wave propagation in
fluid-loaded cyhlindrical shells, 1. Theory versus
experiments”, The Journal of Acoustical Society
of America, 92, 1144-1155.
(https://doi.org/10.1121/1.404041)

. J. Ma, F. Simonetti and M. J. S. Lowe, 2006,

“Scattering of the fundamental torsional mode by
an axisymmetric layer inside a pipe”, 2006 The
Journal of Acoustical Society of America, 120(4),
1871-1880. (https://doi.org/10.1121/1.2336750)

SHAAHSHYX| H29@H H2=, 2025 48 53



	재열기튜브 인공결함 평가 및 신호분석에 관한 연구
	초록
	Abstract
	1. 서론
	2. 본론
	4. 결론
	References


