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Abstract

The applicability of stainless steel type 316N to the PZR surge-lines of OPR1000 and APR1400 is
investigated. So far, strainless steel type 347 has been used for the OPR1000 surge-lines. The degree
of improvement in the leak-before-break(LBB) and component design margin is evaluated when
stainless steel type 347 is substituted by type 316N. For the study, the tensile and J-R tests on type
316N and type 347 stainless steels were performed at 316°C wnd the microstructure of both types was
examined. Stainless steel type 316N shows the higher values on the stress-strain curves, J-R curves
and stress intensity, Sm, compared to those of type 347. Therefore, stainless steel type 316N ensures
the higher LBB and component design margins. As a result, this study shows that stainless steel type

316N could substitute type 347 for the surge-lines of OPR1000 and APR1400.
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Table 1 The Chemical Composition of Alloys

o ™™ cr | NP [ C | N | Nb | P
“3TeNL_| 17.28 | 1235 | 0019 | 010 | - | 0.008
316N2 | 17.46 | 12.36 | 0.037 | 011 | - | 0.026
316N3 | 17.45 | 12.30 | 0.046 | 011 | - | 0.025
316N4 | 17.44 | 12.20 | 0.056 | 011 | - | 0.024

347S1 | 1837 | 9.80 | 0.021 | 0.11 | 0.28 | 0.002
347S2 | 1845 | 10.10 | 0.038 | 0.11 | 0.52 | 0.002

34753 | 17.39 | 9.98 | 0.049 | 0.11 | 0.69 | 0.002

Note 1) Mo, 0.29 w% and Co, 0.084 w% are added
2) All compositions are in weight %
3) S contents are below 0.006 wt% for all alloys
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Pt

0 316N and Type 347 Stainless Steels at 316C
5 o o W Yield Strength” | Tensile Strength
s - 3iaN 316N1 185 464
8 300 ——316N3 [
5 —5- 316N4 316N2 184 513
200 & 34781 [ 316N3 186 518
—a— 34732
100 .7y [ 316N4 204 524
0 347S1 164.5 428
0 006 01 015 02 025 03 03 04 045 347S2 168 440
Strain (mm/mm) 347S3 203 474
. . Unit: MPa
Fig. 1 Stress-strain Curves of Type 316N and Type Note 1: 0.2% offset yield strength

347 Stainless Steels at 316C
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Fig. 4 Stability Evaluation of Type 316N and Type
347 Stainless Steels

Table 3 Acceptable LBB Loads of the Type 316N
and Type 347 Stainless Steels

Identification| 316N1 | 316N2 | 316N3 | 316N4
LBB load 319 345.2 347.4 362.5
Identification| 347S1 | 347S2 | 347S3 -

LBB load | 317.7 247.8 257.1 -
Unit: kKN-m
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Table 4 Design Stress Intensity Values, Sy for
Type 316N and Type 347 Stainless Steels

RT |1007C | 200T | 300 | 350T
TP316N | 161 161 161 147 140
TP347 138 138 138 135 130

Unit: MPa
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Fig. 5 Effect of Mechanical Properties on Applied
J-integrals Induced by Bending Moments
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