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Fig. 1 Standard specimen diagram for thermal and cold fatigue of a

Ni;Al-based superalloy
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Fig. 3 Schematic diagram of different morphological surface crack
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Fig. 4 Relationship between thermal and cold (25 C=1 150 °C )

fatigue crack length and thermal cycle times in a Ni;Al based superalloy
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Fig. 6 OM morphology of thermal and cold (25 C=1150C) fatigue cracks after 20 cycles
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Fig. 7 Relationship between crack length and thermal and cold
(25 °C=1100 C) cycle number for a Ni;Al based superalloy
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Study on the Thermal and Cold Fatigue Properties of a Ni,Al-Based
Superalloy
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Abstract:

Aeroengine blades will experience repeated heating to high temperature and cooling during service, which
puts forward higher requirements on the thermal fatigue resistance of the Ni;Al-based superalloy of the blade
material. In this paper, the effects of different temperature ranges and different thermal cycle times on the
crack generation and propagation of a NijAl-based superalloy were investigated. Different cycles of cold and
heat cycle tests were carried out on the alloy. The results show that during the process of cold and hot fatigue,
cracks in the NizAl-based superalloy propagate along the eutectic structure, and the eutectic content directly
affects the alloy’s ability to resist cold and hot fatigue. The thermal fatigue resistance at 25 C==1 100 °C
is better than that of the alloy at 25 “C== 1 150 °C , and the thermal fatigue crack length and thermal cycle
times are approximately linear at 25 C== 1 100 °C , its expression is a=—1.22+0.233N.
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