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Abstract

Creep and fatigue tests were carried out on crack growth properties of small surface cracks in 304

stainless steel at 538°C, 593°C and 650°C in air, by using small plate specimens with a small artifi-

cial pit. All the data of the crack growth rate per hour obtained in the present tests were correlated

with the maximum stress intensity factor, so that the applicability of linear fracture mechanics to the
crack growth of surface cracks at elevated temperature was investigated.

In the creep test, relation of g~-#,=C is obtained between failure time and nominal stress at each

temperature level, where » has the value of 11~14 depending on the temperature level. In the creep

and fatigue crack growth properties of surface cracks at the elevated temperatures, the maximum

stress intensity factor, K|max, is some extent applicable parameter to describe the surface crack growth

rate under the present experimental conditions. The crack growth rate per hour increases when the

holding time decreases, and creep crack growth rate per hour becomes the lowest limit of crack

growth rate per hour in this tests.
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Fig. 1 Relation between the nominal stress and
the engineering strain at room tempera-
ture, 538°C,593°C and 650°C
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Table 1 Chemical compositions(weight percent)

| ¢ | si | ™m P | s | c | N | o
max max max max max 8.0~ 18. 0~
Standard I 0.08 1.00 ‘ 2.00 0. 04 l 0.03 I — 10.5 20.0
Material | 007 | os2 | 132 | o0z | o0 | — | s 18.0
Table 2 Mechanical propexfties
Yield point Tensile Elongation Reduction Hardness
Temperature | 0.2% offset strength of area
kg/mm? kg/mm? % % Hs
Standard R.T. min 2] min 53 min 40 min 60 max 187
Material R.T. 32 65 67 79 184
Material 538°C 19 46 41 68 —
Material 593°C 17.9 43 40 67.7 —
Material 650°C 17.8 37.7 37 66. 8 —

KS No 14A type tensile specimen
Loading speed : 3mm/min (R.T.

: room temperature)
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Fig. 5 Initiation and propagation behaviors of
creep cracks initiated from a pit of 304
stainless steel at 538°C
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Fig. 6 Relation between the surface crack length and the time ratio at 538°C, 593°C and 650°C

Fig. 7 SEM fractographs showing creep fracture
surface micromorphology at various points.
(for 304 stainless steel, 538°C, o=36kg/
mm?, creep)
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