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Fatigue Crack Growth Properties of Ceramic Coated 1 Cr-1 Mo-0.25V Steel

C. M. Suh and K. R. Kim
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Abstract

i8), Fatigue Crack Growth Rate (3] 2 744 =
o] 2-F & o] /), Fractography (s} &t =1 & 4]),

Fatigue tests were performed to investigate the effect of ceramic coatings as in TiN and TiCN

on fatigue crack growth properties of ceramic coated 1Cr-1Mo-0.25V steel with different coating

thickness in laboratory air conditions. The experimental results are described with respect to a

Paris equation, da/dN=C(AK)™, where the crack growth rate of coated specimens provided as

similar growth rate as that of the uncoated specimen regardless of coating thickness. Further-

more, it was observed that the type of coating layer had virtually no effect on crack growth rate

in the full region of stress intensity factor range. And it was also appeared that the final crack

length of TiCN coated specimens was short compared to that of TiN coated, and the substrate

specimens, in which it was inferred due to lowering the toughness of coated material from high

hardness of TiCN coating layer itself.
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Table 1 Chemical compositions (wt, %)
Blement | C | Si |Mnlcu| P | s [ Ni| Al [cr Mo V| as| sn| sb
Composition| 0,29 | 0. 24 0. 76 | 0. 03 0. 0033 |0. 0006 | 0. 46[0. 0018]1.101.19(0.240.002 10,0030, 0006

Table 2 Arc ion plating conditions during TiN and TiCN coating process

Temp Bias Pressure (Pa) Time (min)
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(V) TiN TiCN 2.5 (pm) 3.5(pm) 5, 0{(zm)
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Fig. 2 Profile of surface roughness along the surface of 3.5 um TiCN coated specimen
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Fig. 4 SEM images of TiCN coating layers showing droplets
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Fig. 5 EDS analysis on the surface of TiCN coating
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Table 3 The gradient and constant of Paris

equation
s ies|  C ™

Uncoated| W/8 4.295% 107" | 3.0444
W6 |25 um| 4.027x107° | 2.9463
TIN W/4 |50 pm| 6.577 X107 | 2.8613
W/6 5.0 gm|5.712x107" | 2.8968
W/8 13.5 um| 1.268x107° | 2.6861
Average 7.249%107° | 2.8476
W/4 15,0 pm| 3.864x107° | 3.0671
W/4 3.5 pm| 8.851x107° | 2.7260
TiCN W/6 |5.0 gm| 1.578x107° | 3.3138
W/8 3.5 um| 5.129x107° | 2.0449
W/6 |3.5 pm|1.007Xx107" | 4.5415
Average 1.314%X107% {3.13 87
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