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Effect of Ti/TiN/Zr/ZrN Multilayer on Fatigue Behavior of 1Cr17Ni2 Stainless Steel
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Abstract: Ti/TiN/Zr/ZrN multilayer coating was deposited on 1Cr17Ni2 martensitic stainless steel by vacu-
um cathodic arc ion plating. Rotary bending fatigue test was conducted at room temperature. The fatigue
strength, fatigue life and fatigue fracture mechanisms of the coated and uncoated samples were investigated
and compared. Such coating was of 11. 7 pym in thickness, 3 220 HV in hardness and 56 N in adhesion to the
substrate. The results show that application of such coating to the steel substrate significantly increases the
fatigue properties of the coated samples, in comparison with the uncoated samples. The fatigue limit can be in-
creased by 11. 2% and the fatigue life of the steel can be increased between 108 % and 246 % when the samples
were tested at stresses of the order of 540 ~650 MPa. All the cracks initiate at the surface and the fracture
process at low alternating stresses is dominated by the propagation of a single crack. whereas at elevated stres-
ses many cracks can be observed. Main reasons for the improvement in fatigue properties can be concluded
that the steel surface defect can be compensated by the coating to some degree, and the coating possesses high
ability to impede the propagation of the cracks because of the special microstructure.
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Fig. 1 Sketch of the fatigue specimen (unit: mm)
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Fig. 3 S—N curves for the specimen of uncoated and coated
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Fig. 5 SEM fracture surfaces of the uncoated specimen under the 580MPa stress level
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(c) Lateral wall of the
uncoated specimen
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Fig. 6 SEM fracture surfaces and the lateral wall of the uncoated specimen under the 650 MPa stress level
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Fig. 7 SEM f{racture surfaces and the lateral wall of the uncoated specimen
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