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ot @A, TE-gd5H FASE AYZT 4P &x 2P w
ME T2 A vedt. ol FAENAN Fd4E A fa95-EH APdecs
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Nomenclature

D : diffusion coefficient

LMP : Larson-Miller parameter

Ni : intersecting number (5 minute GEM)

N, : intersecting number (Nital)

Q : activation energy

R : universal gas constant -

t ! operating period

tr I creep rupture life

t1, t2 . heat treatment period

Ti, T2 ¢ heat treatment temperature

AFATT ! increament of fracture appearance transition temperature
(ADBTT)se : ductile brittle transition temperature by Small Punch test
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Table 1 Chemical composition of the test material(weight percent)

Compostion C Si Mn | P S Ni | er | Mo
wt% 013 | 001 | 042 | 002 | 029 | 012 | 223 | 112

Table 2 Mechanical peoperties

Yield strength | Ultimate tensile Elongation Vickers
(MPa) strength(MPa) (%) Hardness(49N)
305.8 5165 28.8 122

Table 3 Accelerated aging heat treatment condition of the test material
at 630TC (2.25Cr-1Mo steel)

Accelerated aging time Simulated service time
at 630C (hr) at 470C (hr)
32 1,641
129 ' 6,615
330 16,923
680 34,870
1,144 58,666
1,605 82,307
1,820 93,333




Table 4 Operating history of tested petroluem * chemical plant
components
Operating | Operating
Plant o . .
Symbols Location temperature time Material
Components .
(C) (hr)

Unit A o Knock out drum 427 8,000

Unit B O Soaker 470 40,000 12.25Cr-1Mo

Unit C v Reactor 460 180,000 steel

Unit D v Hot shift conveter 482 140,000

Table 5 Results of on-site measurements

several domestic petroleum-chemical plant components

of intersection ratio at

Plant Components N/No LMP x 10° Symbol
Unit A 0.21 16.73 ®
Unit B 0.33 18.28 O

0.49
18.39
0.51
Unit C v
0.64
18.41
0.66
0.54 18.93
Unit D AV
0.50 19.01
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Figure 1 Increase of the numbers of intersecting points with aging time.
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Figure 2 Schematic illustration of experimental equipment used for small
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Figure 5 Relation between (J4DBTT)se and N/N, measured after

grain boundary etching test.
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Figure 6 Relation between intersection ratio and Larson Miller parameter for

2.25Cr-1Mo steel.
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