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A Study on the Development of Ultrasonic Scanning Device for
the Inspection and Evaluation of Creep Damage of
HK - 40 Reformer Tube Welded Zone

K. S. Cho

Abstract Detection of creep damages in centrifugally cast HK-40 reformer furnace catalyst tube is a common

problem for the safety and scheduled operation of chemical plants. This study was focused on the de-

velopment of an automatic ultrasonic scanning device with which the creep damage of welded zone of

HK-40 reformer tubes is detected and evaluated.
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Fig. 1. HK-40 reformer tubes alligned in furnace.
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Table 2. Causes of Failure on reformer tubes
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Fig. 2. Stress distribution in tube wall. Fig. 4. Creep damage pattern.
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Table 3. Waste life of reformer tube in accordance

with creep damage level

Damage  Creep Damage Waste Life
Level Pattern (%)
1 1st Void max. 25
2 2nd Void max. 50
3 3rd Fissure around 50
4 4th Fissure and Void  around 76
5 5th Fissure and Void min. 75
2. 3 BIAEX(e) XMZ
Creep=4d9l 842 Fig. 59 a)ollA E‘.x‘fﬁ}ﬂ- 2ol
through transmission golgatod MG ZA0R

AR S
3% 2238 VBN FUES 5], Fig. 59 b)

T EHE9 Creep &l IS

51588 Vol. 9, 1,(89)

] Mid-wall

Probe

aj

(b)

Fig. 5. Ultrasonic welded zone inspection principle.
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Fig. 9. Overall view of ultrasonic testing system.
b) YAtz =3

. . Table 4. Specification of ultrasonic scanning device
Fig. 6. Angle adjustment assembly.

2 AAS FARE Fig 7% 23 48 AR [ i L
T A = Fig. 7@ 2, X) ¢ -
S 2 Fig 5 Fig 9, ABE Table ] ey | o 20 | 2E% F053y
- . o, Iig. ’ «~ la h
Wit i ¢ ¢ g4 F354 | 1 MHz(F9)
‘ g 4 mode | Through-transmissiony
&A= | Mid wall
g 4 38 9 Max. 120°
L= e 1~ 3rpm
Ultrasonic Couplant
Recorder l-—- Hi’sl’:e;;):tor-—T Scanner L——— s::u pp AAE v A A 80mm ~ 170mm

Fig. 7. Block diagram of ultrasonic testing system.
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Fig. 8. Ultrasonic scanning device.
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Fig. 10. Reference specimen and its ultrasonic scan- e e T e e e
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Fig. 11. Ultrasonic scanning records of the welded
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Fig. 12. Microstructure of the welded zone of furnace

tube.
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as polished(x50)

Fig. 13. Creep fissures of the welded zone of furnace
tube.
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