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Table S1. Material constants for the Coffin-Manson (Eq. (2)) and Basquin (Eq. (3)) models of three
base metals and their welded joints. 304, 310, and 347 correspond to Super304H, TP310HCDbN, and

TP347H, respectively.
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304,BM  0.083 0.396 4.68x107 0.094 1655 0.047 0.337 3.31x10° 0.056 155.4 0.044 0.351 3.36x107 0.059 141.0
304, WJ  0.837 0.752 6.87x107 0.143 146.0 0.403 0.670 6.55x107 0.134 139.7 0.205 0.640 4.17x10% 0.099 138.2
310,BM 0706 0.611 8.12x10° 0.144 160.0 0.944 0.677 9.71x10° 0.170 160.0 0703 0.716 8.98x10% 0.163 150.0
310,WJ 0369 0583 833x10° 0.167 166.7 0.192 0.546 6.27x10° 0.132 161.3 0.563 0.725 5.37x10% 0.133 150.9
347,BM 0176 0.482 831x107 0.160 162.0 0.262 0.565 4.71x107 0.102 160.0 0472 0.674 3.79x107 0.088 155.0
347, WJ 0319 0592 4.34x107 0.113 1581 0.239 0.612 5.14x10° 0.138 1515 0433 0.732 4.14x10 0.113 150.1
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Table S2. Material constants for the proposed unified energy-based model, Eq. (9), developed using

the strain-based approach, for three base metals and their welded joints.

500 °C 600 °C 700 °C
W, m C w, m C W, m C
Super304H, BM 238 049 0.62 96 039 073 80 0.41 0.73
Super304H, WJ 2994 0.88 0.71 1270 079 0.71 446 073 0.75
TP310HCbN, BM 2451  0.71 0.71 4746 083 064 2732 083 073
TP310HCbN, WJ 1433  0.71 0.63 532 0.64 0.71 1414 083 0.75
TP347H, BM 613 0.61 0.59 705 0.66 0.71 1031 075 0.80
TP347H, WJ 829 0.70  0.69 567 0.72 0.71 960 084 0.75




Table S3. Material constants for the proposed unified energy-based model, Eq. (12), developed using
the stress-based approach, for three base metals and their welded joints.

500 °C 600 °C 700 °C
W, m C W, m C w, m C
Super304H, BM 353 0.49 0.62 97 042 0.73 102 0.43 0.73
Super304H, WJ 6521 0.97 0.71 3511 0.91 0.71 707 0.80 0.75

TP310HCbN, BM 41213  1.01 0.71 15273  0.93 0.64 31211 1.22 0.73
TP310HCbN, WJ 10101  0.91 0.63 6927 0.90 0.71 11212 1.08 0.75
TP347H, BM 5185 0.78 0.59 1495 0.69 0.71 2123 0.87 0.80

TP347H, WJ 1180 0.74 0.69 3613 0.94 0.71 2361 0.89 0.75
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Figure S1. Masing behavior of stabilized stress—strain hysteresis loops at half-life for three base metals
and their welded joints at temperatures of 500, 600, and 700 °C. (a) Super304H base metal, (b)

Super304H welded joint, (¢) TP310HCDbN base metal, (d) TP310HCbN welded joint, (e) TP347H base
metal, and (f) TP347H welded joint.



