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Improvement of Drain Erosion Resistance
of Steam Turbine Blade by Ceramics Coating
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In order to prevent drain erosion of the turbine moving blade, we have successfully developed a Cr-TiN multilayered
coating instead of the stellite plate soldered on to the blade surface. The Cr-TiN coatings have been applied to both
domestic and oversea’s steam turbines since 1987. Recently, the three compressor driving turbines of a major chemical
company in the U. S. A. have successfully finished non-stop operation for 7.5 years and the Cr-TiN coating have been
proven to be sound. This paper reports on the fundamental properties, erosion resistance of the coating and application of

the Cr-TiN coating to the actual turbines.
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Cr 12 441
TiN 3.5 1880
TiN 12 1880
Cr-CrN 18(Cr:13,CrN:5) 1290
Cr-TiN 15.5(Cr:13, TiN:2.5) { 1530
AT 74 F(xn7) — 593

Chemical compositions and mechanical properties of tested material
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SUS410J1*% 0.13 0.38 0.49 | 0.022 | 0.003 0.49 12.10 0.36 570 735 27.3 68.2 263 217
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Cavitation erosion testing results of ion-plated specimens
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Schematic illustration of pit growing on 10 gm TiN
coated steel

D). '
@8) & biz, RBROBSEARICIZTF CRBEES T 2

(M 4E~G). '

T8, Tu—YariclrHEBNRL L L AMINRIGIE, B
DEICBMEREICELEBICL DI LS,

Cr-TiN EERB R Ot = v — 3 I3 REITEO ) T X
BE, EEOEE, FENS0E3PcRBEOBEEHORE LS
175, B5IIHEATNF o0 TIN EERBRA & TiN BIKE % B
R LB L ITWREIG S 23 L7 TIN EERRS BT 3
NEERRSEIC L XY ETF—Y 3y s u—P 3 VRBREREOT
H5.

RALEER

BINEE

(BRILTERY)
100

£y RMREd(um)

B5FE (ks)

5 FvbEF—ar -TOo—LarEEICRITTRY
|x¥ale) .7 HALFR I L ) BB SN EL, @
v—3 3 Y EORBEHFITNERT 5.

Residual stress effect on cavitation erosion rate

BERLAAEIC & ) RO EBEEE (48 ks LIFTOBEMROMEE) 13
Ebbiwy, BHOBRGEEIIASC o) ERVES 2R
FEIZIT—EHL T2, BB L )VEEESOEEIISEED

5L TR DB DWE LR & Bl—DKBICBIL L 722 & 550 5,

ZnkJiz TiIN BB HAET 2 ERBE B Cr-TiN RERER
ROz —2 g »H2RALEEETWEIEFTALLTH S,
Cr-TiN BERB K 0 TiN EEOBEIEH 2 (2 0-sin¢) X &
JERREFC &) L8R, FEECE 1700~2 400 MPa o
EMREIGHPFEL TWE 2D BLPICENTN S, ‘
F72, EEOEMRBEEHIIBMIC 4 7T XABEZEMT 22
iz k> THmMEe1E 5000,

4. RBE~DER

AFX7TVv—F 4 v TEBEOEAS — v EADOEFIL, 1984
FEOEN AT RIS 7 — &> DRREREI B~ TIN BLJE jE s
W ThHL, F0%Cr-TINEBEZERN TS, Bis5IcEH
L, F—Er 3 3F~XCEFICKEEL T3,

X6 Cr-TINRBZHL/-R@s—>

L-1,L-2,L- 3 Bz Cr-TiN
BEBRERL T35,
Cr-TiN coated turbine

R 6 i3 kE %77 + AEWEg y—t> o L-1,L-2,L-3
Bt~ Cr-TiN EEOBERABITH 5. Br—E i3, 199541 A
12 7.5 F0ERER L RERT L2,

BB 36N~ BEARLEY, V=T 47y
DEBICIZ ML CRBH LN TRIFARERNEZEL TW5EZ
EBEL DI o T2,

£ oML -BELVNL, RENIERRELEE
L, BE2RELE E7EEETHEMEC & 2 WH OB
R 2T, TiN-Cr, Cr-BM ORI BIF THATE & 44
EhbhWI EAHLH-TH S,

g7, BEFEAX/ btuneq 7o ab—cd ) KERLVIE
DEELBEEL, Cr-TiN BB, TiN-Cr, Cr-8i#9
FEAREBICOWTEHEL 28R, 75 FEnEEERICL ) KENE
IFBEH LN W L 2EREBL T30,

Cr TiN

H7 7.5 FEHEERD Cr-TIN RIEEHSRF 0 2 J 04
7 7.5 8% D Cr-TiN BRIz g4,
Microstructure of Cr-TiN coated steel after non-
stop operation for 7.5 years.
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Thickness of Cr-TiN coating after
non-stop operation for 7.5 years
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