377

[= 2]- w52 73A58 A
Journal of the Korean Society
for Nondestructive Testing
Vol. 25, No. 5 (2005. 10)

AZNAFYE o] 8 o3y AFE A7}

Degradation Evaluation of High Pressure Reactor Vessel in Field
Using Electrical Resistivity Method
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Abstract Because explosive fluid is used at high temperature or under high pressure in petrochemistry and
refined oil equipment, the interest about safety of equipments is intensive. Specially, the safety of high pressure
reactor vessel is required among them. The material selected in this study is 2.25Cr-1Mo steel that is widely
used for high pressure reactor vessel material of petrochemical plant. Eight kinds of artificially aged specimens
were prepared by differing from aging periods under three different temperatures. The material was
iso-thermally heat treated at higher temperatures than 391 that is the operating temperature of high pressure
reactor vessel. Vickers hardness properties and electrical resistivity properties about artificially aged material as
well as un-aged material were measured, and master curves were made out from the correlation with
Larson-Miller parameter. And electrical resistivity properties as well as Vickers hardness properties measured at
high pressure reactor vessel of the field were compared with master curves made out in a laboratory.
Degradation evaluation possibility in the field of high pressure reactor vessel by using electrical resistivity
method was examined. Electrical resistivity property measured in the field is similar with that of artificially
aged material in similar aging level.
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Fig. 1 The present status of equipments that

need safety management
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Fig. 2 The present status of equipments that
need the study on safety management
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Heat treatment] Heat Larson-Miller 154 30,000 172
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(C) time (h) value 515 C ’
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1S2 3,000 17,725
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Table 4 Chemical compositions of reactor vessel materiallwt. %)
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Spec Elem. | C Si | Mn P S Ni Cr Mo Cu As Sb Sn vV
Min 03 2 | 09 REF | REF | REF | REF
Tmark\ | Max [0.15] 03 | 06 | 0025|0025 | 02 | 25 | 1.1 2
Product 0.15| 0.08 | 0.55 | 0.005 | 0.004 245 | 106

Weight (kgf)

Heat treatment: 1724°F 8h W.Q. & 1238°F 16h A.C.
Melting process: electric furnace
118,800.0 as forged
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Fig. 4 The relationship between Vickers hardness
and Larson—-Miller parameter
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Table 6 Electrical characteristics of reactor vessel
Component Resistance Resistivity
P Q) (ulcm)
Reactor vessel 4.4267 27.835
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Table 7 Electrical characteristics of unused 2.25Cr-

1Mo steel

probe spacing Resistance Resistivity

(mm) (me2) (mL2cm)

5 9.82 27.721

10 7.09 27.680
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Table 8 Electrical resistivity properties of test material

Heat treatment Heat Electrical

Specimen temperature | treatment | resistivity value
(C) time (h) (mf2cm)
Un—-used - 0 27.68000
1H1 o 12,000 27.81081
1H2 40 ¢ 20,000 2753779
152 3,000 27.02074
183 482 C 10,000 27.27838
154 30,000 27.02841
113 10,000 2713121

15 T -

1T4 > 22,000 26.58374
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