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Table 1 Chemical compositions collected for 316SS, 316FR and 316LN steels(wt. %)

M'TL Data source C Si Mn P S Cu Cr Ni Mo Ti B N Nb Co V C+N Ta

316SS

Yagi (1998)1) 0.05 0.70 1.10 0.034 0.003 0.31 17.05 12.60 2.24 0.03 0.003 0.017 - - - - -

*Merckling (1998)5) 0.042 0.33 1.68 0.002 0.003 0.08 16.67 12.24 2.44 0.007 0.002 0.078 <0.7 0.025 0.43 - -

Radhakrishnan(1990) 0.069 0.66 1.90 - 0.005 - 16.8 11.6 2.10 - - - - - - - -

Hyde (1998) 0.05 0.54 1.35 0.24 0.18 - 17.2 11.2 2.14 - - - - - - - -

316FR Nakayama (1998) 0.009 0.57 0.86 0.025 0.005 - 16.85 11.25 2.06 - - 0.0766 - - - 0.172 -

316LN

Tan (2001) 0.038 0.313 1.83 0.036 0.02 0.27 17.3 11.9 2.46 <0.01 - 0.067 <0.01 - - - -

Fookes (1998) 0.2 0.175 1.8 0.022 0.013 0.24 17.43 12.05 2.49 0.005 0.01 0.077 0.009 0.233 - - 0.005

Kim KAERI (2002) 0.022 0.7 1.01 0.029 0.005 - 17.15 12.3 2.35 - 0.003 0.094 - - - - -

Note : Fe content is balanced, * : ASTM A240 grade 316L plate (50mm thickness)
         



Table 2 Tensile and creep properties collected for 316SS, 316FR and 316LN steels

M'TL Data source Test Temp.(oC)
Secondary creep constants Tensile properties

A (MPa-n hr-1) n  ys (MPa) uts (MPa)

316SS

Yagi (1998)1)

550 2.63x10-36 12.1 - -
600 5.47x10-44 16.4 - -
650 6.80x10-29 10.7 - -
700 3.57x10-27 11.0 - -
750 1.87x10-25 11.0 - -
800 - - - -

Merckling (1998)5) 
550 - 11 - -
600 - 12 - -
650 - 8 - -

Radhakrishnan(1990)
600 - - - -
700 - - - -
800 - - - -

Hyde (1998) 600 1.163x10-33 11.8 100 385
*316FR Nakayama (1998) 550 - - 117(258) 402(605)

316LN
Tan (2001) 650 - - - -

Fookes (1998) 600 - - - -
Kim KAERI (2002) 600 6.35X10-35 11.83 128.6 419.3

Note : Secondary creep rate, .  * Parenthesis values in 316FR indicate tensile stresses at room temperature  
     , and tensile elongation was 45.7%(62.8%) and reduction of area was 73.4%(80.7%) at 550oC. 
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Table 3 Creep crack growth property obtained for 316SS, 316FR and 316LN steels

M'TL Data source Test Temp.
(oC)

Material constants of CCG Eq. Specimen 
thickness(mm)

Specimen 
geometryD Da q qa

316SS

Yagi (1998)1) 550~800 4.409x10-8

4.417x10-8

0.851

0.854

12.7 CT

Merckling (1998)5) 550~650 5.275x10-8 0.882 25
19

CT
CT

Radhakrishnan(1990) 600oC~800 1.909x10-8 0.985 1 SENT

Hyde (1998) 600 4.828x10-8 0.903 16
15

CT
Thumb-nail crack

316FR Nakayama (1998) 550~650 3.800x10-8

5.516x10-8

0.790

0.748

1.5
7.62

5

WCCP
CT

CCP

316LN

Tan (2001) 650 1.379x10-8 0.865 - CT

Fookes (1998) 600 3.839x10-8 0.970 4 SENT

Kim KAERI (2002) 600 5.369x10-8 0.792 12.7 CT

 Note : Creep crack growth rate(CCGR), da/dt = D [C*] q,  C* in MJ/m2hr, and da/dt in mm/hr. 
      Da and qa indicate the values fitted by least square method for all the data points of each material 
       CT : Compact Tension, SENT : Single Edge Notched Tension, CCP : Center Cracked Plate, WCCP : Wide Center Cracked Plate
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Fig. 1 da/dt vs. C* relations of type 316 stainless steels
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Fig. 3 da/dt vs. C* relations of type 316SS, 316FR and 316LN stainless steels
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Fig. 4  Application of NSW model for type 316 stainless steels
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Fig. 5  Application of NSW model for type 316FR and 316LN stainless steels 
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Fig. 6  Application of NSW model for type 316SS, 316FR and 316LN stainless steels
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