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Analysis of Creep Effective Stress in Austenitic Heat Resistant Steel

In-Duck Park and Ki-Woo Nam
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Abstract

This paper describes the comparison of calculated effective stress with experimental one in austenitic
heat resistant steels. STS3TMIITHB and STS310S with and  without a small amount of Nb and N
Based on a solute atoms diffusion model, contribution from soluble nitrogen to the high-temperature
strength was numerically examined for austenitic heat-resisting Fe-Cr-Ni-N(STS310ITB) and Fe-Cr-Ni
(STS3108) alloys.  The solute atmosphere dragging stress of distocation was  caleulated in optional
dislocation velooity of STSIONTB and STS310S w 6507, 6757 and 7007, As a result of the
numerical calculation, the solute atmosphere dragging stress of STS310HTB was abowt 50 times larger
than that of STS310S.  When the temperature became high, the maximum value of solute atmosphere
dragging stress was small and the velocily of moving dislocation was fast.  From the relatonship
between the dislocation rate and the solute atmosphere dragging stress, the velation of both  was
proportional and the inclination is about | in the level with low velocity of moving dislocation. From
above results, the mechamism  of dislocaion movement m STS30JITB was the solute aumosphere
dragging stress. The solute atmosphere draggmng stress, which was caleulated from the numerical
caleulation was close to the effect stress in stress relaxation tesis.
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Table 1 Chemical composition (wt. %)

¢ 5 Mn Nt Cr

Q.06 040 120 200 250

HTR
STS3H0S 008 030 160 2040 250 - -

Nbho 0,45 wi ¥
Table 14
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J:Central atom

Fig. 1 Geometry of FCC lattice. The symbols @
substitutional and
Svinbol  /

designates  the  number  of  the nearest

and X represent

interstitial - sites.  respectively,

neighbors. Two  atomic  configurations  are
ndicated above, namely, the central atomg

Jois o substitutional atom



Table 2 Wagners interaction coctlicients of nitrogen
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in iron alloys'™

Parameter Function 6007 Rundrkx
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Fig. 2 lImaginary tetragonal lawice. around a
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Table 3 Stucture parameters for a Fe-Cr-Ni-N
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4 Results of calculated dragging stress n
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