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Table 1 Compositions of SMA490BW base metal and CHW-55CNH wire
kL C Mn Si P S Cr Fe
SMA490BW <0.18 <1.4 0.15~0.65 <0.035 <0.035 0.45~0.75 N
CHW-55CNH <0.1 1.2~1.6 <0.6 <0.025 <0.02 0.3~0.9 At
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Table 2 Welding process parameters
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Fig. 1 Dimension of specimen B1-2 Fig. 2 Diagram of fatigue loading
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Fig. 3 Ultrasonic phased array equipment and working
principle. (a) ultrasonic phased array hardware;
(b) diagram of working mechanism
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Fig. 4 Definition of weld form and phased array imaging
of tested piece. (a) definition of weld form; (b)
phased array imaging
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Fig. 5 Fracture of specimens B1-2. (a) Fracture location;
(b) Fracture morphology
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Fig. 6 Preliminary search for suspected fatigue source
(along the length of weld). (a) 5 x 10* cycles; (b)
7 x 10°* cycles; (c) 1.1 x 10° cycles
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Fig. 7 Fatigue source and main crack formation. (a) 1.5 x
10° cycles; (b) 2.1 x 10° cycles; (c) 2.4 x 10°
cycles; (d) 2.5 x 10° cycles; (e) 2.9 x 10° cycles
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Fig. 8 Schematic diagram of crack growth morphology
evolution. (a) crack propagation detected by
phased array; (b) schematic diagram of crack
propagation and evolution
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Fig. 9 Specimen B1-2 fracture
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Fig. 10 Crack size change of specimen B1-2 under
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