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Effect of CTE on Fatigue Cracking of Stainless Steel Vessels
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! _ CTE-Cosfficient of Thermal Expansion
2_ Hydride Reactor Vessels
3 Lithium Hydride
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Vessel | Numberof | Estimated Inspection Results Results
Number Thermal | Hr=425°C
Cycles*
1 4 821 4 intermuttent cracks < 5 cm long Rejected
2 3 612 | One crack ~ 10 cm long on bottom outside weld Rejected
3 49 916 One continuous crack on bottom weld Rejected
4 4 436 One crack on bottom outside weld Rejected
5 4 433 5 crack-like areas on bottom outside weld Rejected
6 44 501 i cracks on bottom outside weld Rejected
7 45 752 | Numerous linear cracks at edge of weld on bottom outside weld | Rejected

* Includes experimental and operational runs
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! _ Buttering
2_ Subsequent Thermal Cycling
% _ Radiography Test
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Examination of Microstructures : kst 5, vy, (V-)-#
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2_ Backscattered Electron Imaging
% . EDX-Energy Dispersive X ray
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[38] slows OS50 (7-Y) Jsor
Material Cr Si C Base
Type 309S 22-24 0.75 0.08 Fe
Ni Alloy 22 0.5 0.07 N1
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! Linear Elastic Analysis
2_ Creep Fatigue
% - Rupture Ductility
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