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ABSTRACT: The remote measurement system(RMS) as a new experimental method is limited in its application to crack measurements at
elevated temperatures because of the oxide layer on the specimen surface. Since TiAIN and Cr coating layers have a high resistance o oxidation
and wear, this paper proposed a TIAIN and Cr coating technique for specimens to facilitate the measurement of crack growth behavior using
RMS. To investigate the effects of the coating layer, tension and fatigue tests were carried out at room temperature and at 538 . The test
material was 1Cr-1Mo-0.25V steel which is widely used as a turbine rotor material. From the experimental results, it was found that the
mechanical properties of the TiAIN and Cr coated specimens were similar to those of the substrate. Accordingly, the TiAIN and Cr coated layer

had hardly any influence on the fatigue crack propagation.
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Table 1 Chemical compositions of 1Cr-1Mo-0.25V steel (Wt, %)
Element C Si Mn P S Ni Cr Mn \Y As
Composition 0.31 023 0.76 0.006 0.001 0.36 111 1.32 0.27 0.006
Table 2 TiAIN coating conditions of AIP
Temperature Bias Voltage Current Vacuum Pressure of Na Time
(0 %) (A) (Torr) (Pa) (minute)
450 -200 50~100 10" ~10" 1.0 70
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Fig. 1 Specimen orientation taken from a turbine rotor steel
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Table 3 Bath composition and electrodeposition conditions

18,04 50~110 g/1
Bath composition (NH):50;4 3~7 g/l
HCOOH 15 ml/1
Bath g
temperature 20~30 ¢
Electrodeposition Current . 2
condition density 20~70 Afdm
Anode Pb alloy
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Fig. 3 Schematic diagram of the experimental setup with remote

measurement system
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Table 4 Mechanical properties of test materials
Tensile . Reduction
. Temperature Elongation
Material (©) %) of Area
(MPa) ’ (%)
Uncoated 24 8231 18.8 56.7
speaimen 538 5806 227 555
TiAIN 24 820.4 18.5 52.3
coated
specimen 538 584.2 228 55.4
Cr coated 24 8223 18 51.9
specimen 538 5813 225 533

Table 5 Micro-Vickers hardness of TiAIN, Cr coated specimens
and uncoated specimen

Specimen Hv (25 g)

Uncoated 258
TiAIN coated 2,295

Cr coated 745
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Fig. 4 Examples of crack observation by the remote
measurement system at 538°C  (a) TiAIN coated specimen(x100)

(b) Cr coated specimen(x100)
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Fig. 5 Crack growth rates of TiAIN coated, Cr coated specimen
and uncoated specimen at room temperature
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