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Abstract: The ingots of cast superalloy K4169 was refined with the addition of a trace of intermetallic
compounds to the melt under conventional casting condition. The low cycle fatigue(LCF) properties were
tested both for normal and refined test bars. The results show that the grains can be refined to ASTM
1.7. As a result, LCF life of refined test bars is 1.2~2 times compared to that of normal ones at room
temperature. As a contrast, LCF properties at 700C are different, depending on the total strain ampli-
tude. LCF life for refined samples are superior than coarse ones at small total strain amplitude, and infe-
rior at high total strain amplitude. Fatigue data fluctuation is improved of fined grains at all conditions.
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Table 1 Refiners to be prepared and the

relative parameters

Crystal structure [Density /(g+cm™3)| Lattice disregistry
<2%
<1%

Refiner
A, (CICs)CP2 8.5
Ay (AuCu; )CP4 7.6
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Fig.1 Macroscopic grain structures (a)fine grain process ; (b)conventional process
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Table 2 Characteristic parameters of grain structures and tensile properties

Average ASTM Proportion Tensile property at room temperature Tensile property at 700C
Process grain size d of equixed
/mm grade arain/ % oy Op.2 ) ¢ a, ap.2 & ¢
/MPa /MPa /% /% /MPa /MPa /% /%
Conventional 2.25 M8 56 751.3 592.7 12.3 16.0 638.3 502.7 12.1 16.4
process
Fine grain 0.2015 1.7 96 936.7 650 16.1 20.3 733.3 610 8.17 13.0
process
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Table 3  Strain fatigue parameters of superalloy K4169

Fatigue at room temperature Fatigue at 700C
e Aeif2/% ¢ ay'/MPsg b K’IMPa n Aeif2/% c o1'/MPa b K’[MPa n
1 1.31 0.693 4313 0.23 2255 0.111 0.182 0.682 2234 0.203 2223 0.115
2 1. 77 0.645 5095 0.205 4019 0.164 0.126 0.522 2548 0.176 3936 0.176

Notes: 1 — samples of coarse grains; 2 — samples of refined grains
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Table 4 The variance logarithm of fatigue life

er/% 0.3 0.5 0.6
Coarse grains 10.29 7.08 7.15
Refined grains 8.21 4.92 4.27
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Fig.3 Comparison of fatigue life between coarse grain and refined grain

(a)fatigue properties at room temperature; (b)fatigue properties at 700°C
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Fig.4 Micrographies of the fracture surface

(a)coarse grains, at room temperature(0.4% ); (b) refined grains, at room temperature(0.4% );
(¢) coarse grains, at 700C (0.2% ); (d) refined grains, at 700 (0.2% )
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