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Abstract : For fitness-for-service evaluation of high temperature plant components with defects, crack growth life must
be assessed properly as indicated in the recent draft of API 579 code. Type 308 stainless steel has been widely used as
a field weld material in the petrochemical industry.

In this study, creep crack growth data of type 308 stainless steel are collected and re-analyzed using C; as a characterizing
fracture parameter. A unique da/dt versus C, relationship was obtained despite of difference of creep deformation constant
of the reviewed materials and specimen geometry of the tested specimens. The obtained results can be employed for crack
growth life assessment and fitness-for-service evaluation for the cracks in high temperature components. It is also argued
that since the effect of creep properties and other material variability on the creep crack growth behavior would be minor
the obtained model may be applied for most of the 308 stainless steels.
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Table 1. Chemical composition of 308 stainless steels reviewed in this studylweight %)

No. Materials Data Source c [si|m[p] s [ni]c[m] o] N Bi [ [o-feic
(] 308 weld (FCAWY) Konosu, Hashimoro etal (1998) [9] | 0.06 |0.26] 1.330.0290.009] 9.4418.6d0.061]0.034]0 045]<0 001 0.013] 35
2] 308 weld SMAW) | " 0059]0.25] 1830001005 9.74] 19.6[0.028] 0068] 003 [<vo0nfoors| 47
3| 308 weld (FCAW), aged® Konosu, Mashiba etal (2001) [10] | 0.06 |0.26| 1.3310.0240.009] 9.4418.690.061 [0.034]0.045]<0.001[0.013] 15
4| 308 weld (SMAW), aged " 0059(025] 1.8300.0130.00s| 074 19.6[0.028]0.068] 0.03 [<0.0010015] 14
5 1308 weld (micro plasma weld 4, Radhakrishnam(1989,1990) [113,112]0.0350.49]2.40] - gﬁ ns| - | - -] - To7| 40
6 308 base | Radhakaishnam, Kamargj (1991) [13}14] |0.035]0.49]2.40 1314225 07| 40

Note: 1 FCAW ; Flux Cored Arc Welding, 2 SMAW ; Shielded Metal Arc Welding, 3 Aged aging for 3000hrs at 650°C
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Table 2. Tensile and creep properties of 308 stainless steel reviewed in this study

v -
No. Materials Test Temp.(C) Am) Crecp Consla:ts T::;P:;om(Rozm')

1 308 weld (FCAW) 650 817107 15.38 267 691

2 308 weld (SMAW) 650 432x10™ 13.26 307 583

3 308 weld (FCAW), aged 650 191 x10% 10.01 -

4 308 weld (SMAW), aged 650 4.06 x 10" 9.79 -

5 308 weld (micro plasma weld) 600,700,800 -

6 308 base 600,700,800 -

Note: ‘Secondary Creep Model; &= A o”
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Table 3. Creep crack growth properties of 308 stainless steels reviewed in this study

. . i Creep Crack Growth Properties! Specimen Specimen
No Materials Test Temp.(C) , p Thickness(mm) Geometry
i 308 weld (FCAW) 650 2.46%10° 0.96 8.5 Compact Tension
2 308 weld (SMAW) 650 1.08 x 10* 0.94 85 Compact Tension
3 308 weld (FCAW), aged 650 6.73 x 10 143 8.5 Compact Tension
1
4 308 weld (SMAW), aged 650 3.41x10* 1.15 8.5 Compact Tension
308 weld 600 768 x10° 0.92 1.0
5 . 700 343x10° 141 1.0 Center Cracked Tension
(micro plasma weld) 800 5.14x10° L13 10
600 2.47x10* 0.61 0.5
6 308 base 700 927x10° 1.05 0.5 Center Cracked Tension
800 3.85x10° 0.73 0.5

Note : 'Creep Crack Growth Model; dajdt= »( C)°,  C, in KJl m?, daldt in mm/h
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Fig. 4. Creep data coliected for Type 308 stainless steel.
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