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Abstract: The bars of TC21 alloy with a diameter of 90mm were produced by a+ B and B processing.
Under the same conditions, fatigue crack growth rate of bars produced by two different processing
technics were investigated. Fatigue crack growth rate with fine and coarse lamellar structure were
characterized. T he results showed that material structure influenced the magnitude of crack propaga
tion, microstructure with fine lamellar structure produced by B processing technic had a lower fatigue
crack growth rate compared with the coarse lamellar structure produced by a+ B processing technic,
with the increasing of lamellar thickness, fatigue crack growth rate accelerated. Inthe stationary state
growth region, fatigue crack grew ahead in the form of striation mechanism, many fatigue striations

were observed by scanning electronic microscopy at the meantime.
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Fig. 1 Optical microstructure forged inB zone (a) B grain

in Widmanstaten structure; (b) fine lamellar structure
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Fig.2 Optical microstructure forged in a+ B zone

(a) net basket structure; (b) coarse lamellar structure
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Fig.3 AK-da/dN curves of bars produced by
B and a+ B forging
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Fig.5 SEM fracture photographs of stationary extended
zone of bar forged in a+ B zone
(a) cleavage plane and groove; (b) fatigue strip
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