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Abstract
High temperature low cycle fatigue crack growth behavior is investigated over a range of two
temperatures and various frequencies in SUS 304 stainless steel. It is found that low frequency
and high temperature can enhance time-dependent crack growth. With high temperature, low
frequency and long crack length, AJ/AJ, the ratio of creep ] integral range to fatigue J
integral range is increased and time-dependent crack growth is accelerated. Interaction between
AJ and AJ is occured at high frequency and low temparature and A J.,, creep J integral range

is fracture mechanical parameter on transition from cycle-dependent to time-dependent crack

growth in creep temperature region.
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Table 1. Chemical composition (wt. %)

C Si |Mn| P S Ni | Cr | Fe

0.049] 0.4 [1.4910.021)0.03 |8.76 | 18.5 | Bal.

o] AlgHe AAle A 20mmsl FEolH
1050CAlA 1A A F Yo zn 843}
A2 & gl &A3 Meld Asdd dig e
g Z4zte] Ay 2xoMe 7]1A4 AL Table
2¢l vehi it

Table 2. Mechanical proerties

Temp. | Tensile | Elongation { Reduction | Hardness | Young " s
strength of area
(t) | (MPa) | (%) (%) (HY) | (GPa)

modulus

at
room 723.31 59.6 72.2 | 222.9 | 196.3

600 | 382.2 | 49.4 66. 4 - 153.2
700 | 269.8 | 43.2 42.6 - 141.6
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Table 3. Test condition
Temp. w
(T) R (Ho) Symbol

600 6 @

0.5 1.6 ®

700 0.08 O

0. 008 @
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Fig. 2 Relation of crack growth rate da/dN with fatigue J-integral range AJ;
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Fig. 4 Relation of crack growth rate da/dN with creep J-integral range A J.
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