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ABSTRACT

The attached thesis are the research findings used to improve the practical welding
procedures when carrying out welding repairs associated with AISI 4340 grade steel. The
research has emphasized on the fatigue and fracture behaviors within the heat-effected zone. The
results indicate that the welding process used transformed the microstructure of the material as
well as changed the fatigue behaviors in the heat-affected zone. First group of test specimens
were pre-heated to 250°C, BOOOC, 350°C and 380°C prior to welding, the second were pre-
heated to 2500C, 3000C, 350°C and 380°C prior to welding and upon compl;etion test pieces
were post-weld heat treated at 550°C fora period of 1 hour. A notch was produced on each test
piece at the heat affected zone to initiate the crack. ASTM-E647-95a Standard was used to
establish the fatigue crack growth rate. Additionally a rotating bending machine was used to
establish the fatigue strength. The results of this research has clearly indicated that the fatigue
strength at the heat affected zone from post-weld heat treatment is lower than that of the base
metal and is very close to that of the fatigue strength at heat affected zone from pre-heat
treatment process only. In addition, the fatigue crack growth rate of the heat-affected zone from

pre-heat is lower than that of post- weld heat treatment. Therefore, the research results indicate



that the lowest crack growth rate and best fatigue resistance result from pre-heat treatment at

350 °C without post-weld heat treatment.



