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Effect of Co—deposited of NiCrAlY Coatings on Tensile and Fatigue
Behaviors of K417G Alloy
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(1. Xi'an Thermal Power Research Institute Co. , Ltd. , Xi'an 710032; 2. State Key Laboratory for Corrosion

and Protection, Institute of Metal Research, Chinese Academy of Science, Shenyang 110016)

Abstract: Co-deposited NiCrAlY coatings were prepared on a Ni—based superalloy K417G by a two—step dif-
fusion method. Tensile tests of the samples were carried out at room temperature and 900 C, respectively.
The rotary bending fatigue tests were carried out at room temperature. The tensile strength, fatigue strength,
fatigue fracture mechanism of the coated samples and the bulk materials were compared. The results show that
the tensile strength of the coated samples is reduced; however, yield strength is improved at both room tem-
perature and 900 ‘C. The fatigue limit strength of the coated samples decreases by 50 MPa compared with the
bare alloy. Under the same stress conditions. the fatigue life of the coated samples is lower than the alloy ma-
trix. The intrinsic brittleness of NiAl phase and internal defects in the coating result in poor tensile properties
of the coated samples. leading to initiation and propagation of fatigue crack.
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Table 1 Nominal composition of the K417G cast alloy

(w/%)

Element C Cr Co Zr Ni
Mass  0.13- 8.5- 9.0~ 0. 05—
Bal.
fraction 0. 22 9.5 11 0.09
Element Al Mo Ti Fe \%
Mass 4.8~ 2.5- 4.1- 0.5-
<1.0
fraction 5.7 3.5 4.7 0.9
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Table 2 Tensile performance of the K417G cast alloy and the coating samples

Yield strength  Tensile strength  Maximum force  Elongation Shrinkage
Temperature Samples

Rp0.2 / MPa Rm/MPa Fm/kN A/% Z/%

Alloy 720 1 005 19.74 6. 26 10. 8
Room temperature
coating 788 875 17.18 5.82 8.2
Alloy 592 730 14. 04 8. 20 16. 8
900 C

coating 620 725 13. 24 7.70 14.2
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Fig. 5 Morphologies of tensile fracture surface of NiCrAlY

coating at different temperature
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Fig. 7 Stress and fatigue life curves of the samples
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