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A Study on Solid Particle Erosion Characteristics of
Surface Treated 12wt%Cr Steel for USC Power Plant

A7), ol s, ole| s
» FAFFY N1EATY
o FBdgE ARFRR

ABSTRACT

12wt%Cr Steel has been applied on turbine bucket and nozzle partition material of power plant. Turbine

bucket and nozzle get damaged by solid particle within steam, therefore they are protected by surface treatments such as ion
nitriding, boriding and chrome carbide HVOF spray coating. In this study, solid particle erosion(SPE) characteristics after these
surface treatments are examined at operating temperature 540°C and 590°C of fossil power plant and the mechanism of damage
was studied. Erosion of 12wt%Cr steel is originated by micro cutting and that of boriding and chrome carbide HVOF spray is
originated by these mechanism - repeating collision, crack initiation and propagation. As the results of SPE test at 540°C and 30°
impact angle that is the most commonly occurred in power plant, Boriding had the best SPE -resistance property,
Cr,C;-25(Ni20Cr) HVOF spayed and Ion nitrided samples were also better than bare metals(12wt%Cr Steels). At 590°C and
30° impact angle, Boriding had also the most superior characteristic and HVOF spay sample was better than bare metal
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1% 2. Relations of wastage and impact angle
(540° C, impact particle weight: 400g)

a9 3.9 590° colAe AL nms
B FEZGE 30° AT 540° CAAM G Zo
A% 2 HVOFEAL ¥ AJHo| ZAjo] ulsj
Aol HF3 Hou, 90° AME EA=
FAagro] Zaste v, FE I HVOFEA}
Y AHLE HAFo] FFgE ¢ F do
ol A 2% A502 A% HAF BAHZ
¥ FEAdUA g8 utest 4A SAsl=
erosionEAo] 7|3 Aoz Alsdr. oY
9.(0) 620° CAMNE AF =7 329
FAZ 12wt% Crd ZA9 3¢ A dakakg]
ddo] BAE AEL FPT F QA g
EUxe AUE o]g§ Oo]{FZ particle weightO]
100g9] 7St A4¥E & F I 9]
BAYdE FELDE  30° dAME HE A,
HVOF £A} AlH, agla o] A3} A#9
£og Aol 43 Yl

—
Q
~—

300
. —— Suh,

o 23 /,,.»*” —a— Nitided
€ om | = , HVOF
i3 — - _Borided
-] 190 \\.
] I
£ 10

50 L

0 1 A A

0 30 60 90 120
Impactangle

(b)

» —e— Nitided
w & —a— HVYOF
€ 90| Borided
g% ~~
B 0 -

g
T A} /,../"
10 -
0
0 K 1] 80 @ 120
impactangle

13 9. Relations of wastage and impact angle
(a): 590° C, impact particle weight: 400g
(b): 620° C, impact particle weight: 100g

4. 2 &
12wt% Cr7do] o] A3}, CrC,-NiCr HVOF
|A1z2Y, A5AEE ¢ AHUE 47 540, 590,
620° ColA ZE£E  300misecE LA YR}
AANANEE 3 AR g 2
1) 12wt% Cr7} EA 7§ 30° - 60° 7oA
B2 FHHo] FAdE AFPHY  dA
AAdRE  JeEldged, o nf9)
Aol g3 A7 HdHo  Yrie
Micro-cutting®] & ZOo =2 Alg€t
2) 540°C clXe FAEAHE AlHo] MG 4%
WANAE e ez Jelgen,
Cr;Cp-NiCr HVOF $A12H, 0|24 3 agx
12wt% Crd Ao £o2 94§ WAL
Ze Aoz JERYRY £3], EulAe
FEZ2AA 30° -60° AbojoAE ABAT
Algo] EARTE 3090819 ¢ UjFA
EAL z2te Aoz Yyt
3) 590°C AAME 30° Pl E 540°C A<}
Zol FAFAHZ ANE % CrC,-NiCr HVOF
|AlE"gol 3 YAY EAL Jhioy,
FEZE AZAFS BEAd Hl&] FH2Fo
A Frs4

- 326 -



