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ABSTRACT : Objective To understand the effect of recrystallization (RX) on the fatigue failure mechanism of turbine blade DZ4 al-
loy, so as to develop a method to improve the fatigue life. Methods The domestic turbine blade DZ4 alloy was used. DZ4 was shot

peened under different pressures (0.1, 0.3, 0.5 MPa), and heat treated at 1220 °C to generate surface recrystallization. The micro-
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structure of surface recrystallization was characterized by scanning electronic microscope (SEM). Fatigue testing was conducted on

the raw DZ4 and surface recrystallized DZ4 alloy. Results Under lower pressure (e. g.0.1 MPa), recrystallization occurred in form of

discrete recrystallized grains, which remarkably reduced the fatigue life of DZ4. Under higher peening pressures (0.3 MPa and 0.5

MPa) , fully recrystallized grains were observed and the recrystallized thickness increased with peening pressure. The fatigue life of

RX-0.5 MPa sample could be longer than that of raw DZ4 alloy. Conclusion Recrystallization did not necessarily reduce the fatigue

life of DZ4 alloy. Under lower shot peening pressure (e. g.0.1 MPa) and heat treatment, the discrete RX was the most detrimental to

fatigue life. Under higher shot peening pressure (e. g.0.5 MPa) , the compact recrystallized layer with fine grain size was beneficial to

the fatigue life of DZ4. Crystal plasticity model was helpful in understanding and predicting the influence of RX on fatigue property.

KEY WORDS:: directionally solidified alloy; recrystallization; surface treatment; turbine blade; fatigue life; grain size; crystal

plasticity
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Fig. 1 SEM microstructures of DZ4 alloy: a) raw DZ4, b) DZ4-RX (0.1MPa), ¢) DZ4-RX (0.3 MPa) ,d) DZ4-RX (0.5 MPa)
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Fig. 2 Effect of recrystallization on the fatigue life of DZ4 alloy
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Fig. 3 Fatigue crack feature; a) raw DZ4, b) DZ4 with RX by 0. IMPa, c¢) DZ4 with RX by 0.3MPa, d) DZ4 with RX by 0.5 MPa
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Fig. 4 Finite element simulation; a) geometry model, b) Mises stress after 5 cycles, ¢) accumulated plastic y after 5 cycles
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