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Abstract — The steam generator of nuclear power plant is composed with the bundles of long tubes. It is exposed
fluid flow and weak in the vibration. The tubes are supported by anti-vibration bars. Due to vibration the wear
damage is called as the fretting wear. It should be minimized for the safety of the plants. The hard coatings are
very effective to reduce the amount of wear. The coatings of TiN and CrN are introduced in this study to protect
the fretting surfaces. The tube-on-flat type tester was used for fretting wear tests. The results show that the wear
amounts of the coated tubes were decreased depending on coating thickness. CrN was very effective to reduce
the wear. In case of TiN the wear amounts were dependent on the coating thickness. Thick coating of TiN was

very effective for wear resistance.
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Fig. 1. Schematic diagram of fretting wear tester.
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Table 1. Test condition

CrN TiN
Load ION,IS N, ION, 25N, 40N,
oa 20N, 25N 55N, 70N
Coating thickness 1 pm 1 pm, 2 um
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Fig. 2. Configuration of tube and supporting bar.

Fig. 4. Wear scars of TIN coated and uncoated
tubes.
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Fig. 6. Wear depth profiles of TiN Coated tubes.
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Fig. 7. Wear coefficients of coated tubes.
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Table 2. Component ratio of CrN coated tube

Aa N Cr Ni Fe ETC
HE g9 12.7 81.2 2.3 0.8 3
10N 12.9 81.8 1.7 0.6 3
ISN 0 29.9 48 13.7 9
20N 0 233 49.6 16.4 10.7
25N 0 249 534 15.6 6.1
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Table 3. Component ratio of TiN coated tube
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TiN_1 (1 um) TiN_2 (2 pm)
Ak Ti N Cr Ni Fe ETC T N Cr Ni Fe  ETC
ZY §d 618 289 17 24 08 43 677 247 16 23 13 24
10N 1.0 0 254 494 141 101 651 156 14 24 24 131
25N 0 0 221 378 257 144 583 140 16 2 42 197
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70N 03 0 238 477 189 93 0 0 172 245 317 266
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