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Creep Damage Evaluation for Heat Resistant Boiler Tubes
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Synopsis

Changes in mechanical properties during long term service exposure and creep damage behavior under uniaxial and
multiaxial stress conditions were investigated for typical boiler tubes of STBA24 and SUS321HTB steels. It is difficult
to evaluate the creep damage directly from the changes in mechanical properties and structure. Although the creep
strains under internally pressurized creep for both steels were smaller than those under uniaxial creep, the strain ratios

to uniaxial creep for both steels were almost constant up until about 709 of their working life has elapsed.
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Table 1

13 Mo CoRERATH L T

Details of test materials for evaluation of property changes

o % ‘oz/a - Eﬁ%erviag ‘ Wﬂhﬁm}ca;l Cémﬁgﬁ}isn imaset. _
.= . . 5 = - L
$60X 18 Virgin | 0.08]0.61]1.52|0.023]0.007 | 11.72 | 18.07 | — |0.47 | 0.010
10000 |0.06]0.56|1.66|0.024 | 0.005|10.59 | 18.30 | — [0.47|0.008
SUS321 20000 |0.070.57|1.68]0.015]0.007 | 10.26 | 18.13| — |0.48|0.009
HTB 30000 |0.08]0.61]1.73[0.022]0.007]10.97|18.18| — [0.410.010
(/| | #XT 40000 |0.08]0.52]1.67|0.028]0.006|12.49]17.45| — |0.47]0.006
50000 |0.06]0.66|1.80 |0.028|0.006|12.21]17.39| — |0.56|0.006
110000 |0.08|0.51]1.62]0.027|0.005|12.43|17.19] — |0.48 | 0.006
STBA%4 | #60%t8 Virgin | 0.11]0.44 | 0.43|0.012]0.007| — | 2.10|0.98] — |o0.012
(S/H) |444.5%t9.5| 110000 |0.11]0.33]0.39 |0.015]0.012] — | 2.19]0.92] — |0.010

S/H : Superheater tube

FoR JU-TEREIHRSAHEMOLZRS. BE
Table 2 Details of test materials for evaluation of creep deformation
behavior

 Cheniedd ccsmz}oazt;w {:na%??
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SUS321 | Virgin ‘¢50.§M><t7 09 |0.54]1.82]0.
HTB S/H |¢45 Xt7.6 96000 |0.077|0.64|1.870.022
Virgin | 445 %t9.5 — 0.09 |0.38]0.45|0.023
STBA24
S/H |444.5%t9.5| 110000 |0.11 |0.3310.3910.015

S/H : Superheater tube

FIk ERMBIURNEIU-THEBREHS

Internally pressurized and uniaxial creep testing condition

Table 3

% ‘ “ztga . . el ?r(‘ﬁﬂ%&rﬁ%&émﬁ gﬁi@}iﬁ&l:tm@;} .
. . ; ‘ :(,:mz;} - 'E ‘e»;t Cg@i;ﬁ - ';Ru;)ftmfﬁ | e
Virein STBA24 $45 X19. 5 550°CX 118MPa | 14 955. Zh 2 000~10%*h
& SUS321HTB | ¢50.8X1t7 650°C X 152MPa | 13 689.0h n
Serviced STBA?24 $44.5Xt9.5 | 550°CX 98MPa | 2310.0h | 1500, 2 000h
SUS321HTB | 445 Xt7.6| 650°CX137MPa | 7369.5h |2 000~5 000h

*Internally pressurized creep rupture time
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