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Dew Point Corrosion of Nickelizing Layers and CrNiMo Coatings
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Abstract: To solve the problem of high exhaust temperature of power boiler and the existed dew point corro-
sion in the process of deep flue gas cooling, the CrNiMo coating and nickelizing coating were prepared on car-
bon steel to carried out the dew point corrosion experiment on a boiler with 1000 MW power plant, in contrast
with 3161 steel. The results show that the thickness of corrosion layer is reduced with increasing of the wall
temperature. CrNiMo coatings and nickelizing layers show serious corrosion due to the defects on their surface
under the wall temperature from 40 to 60 C. Meanwhile, the thickness of corrosion layer is stable in the wall
temperature from 70 to 90 ‘C. The dew point corrosion resistance of nickelizing layers is equivalent to that of
316L steel. The CrNiMo coatings show superior dew point corrosion resistance to 316L steel. Moreover, the
three materials meet all the needs of the environment which exist dew point corrosion in the process of deep
flue gas cooling in thermal power plant.
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Fig. 1 Experimental system schematic diagram
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Fig. 2 Water cooling casing diagram
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Table 1 The elemental analysis of experimentl materials(w/ %)

Material Ni Fe P Mo Cr C Si Mn S
316L 10. 96 0.038 2.81 18. 32 0.03 0.41 0.95 0.03
CrNiMo coating 60. 00 2.00 38.00
Nickelizing coating 40.42  42.00  17.58
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Fig. 3 SEM morphologies of fracture surface of samples at 40 C
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Fig. 4 SEM morphologies of fracture surface of samples at 50 C
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Fig. 5 SEM morphologies of fracture surface of samples at 60 C

(a) 316L (c) Nickelizing coating

S0ium SOlmEa 10 jum

(a) 316L (b) CrNiMo coating (c) Nickelizing coating

&l 6 BETEIREE 70 C R FE S BTN SEMJE S
Fig. 6 SEM morphologies of fracture surface of samples at 70 C
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Fig. 7 SEM morphologies of fracture surface of samples at 80 C
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Fig. 8 SEM morphologies of fracture surface of samples at 90 C
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Fig. 9 Comparision of the corrosion layer thickness for

three materials
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Fig. 10 Micrograph (a) and energy spectra (b) of nickelizing coating on steel at 80 C

(L) L A= Bir B

R T2 2 AT AE FL B Bl R B0RE BB L 2K R
ACHCL AR IR B 5 R 0 B AT B4 1E
U2 2R E AL A A HL AR A L B PN BE I
EmRZ .

(@) LRI A B B

o TR JZ B AL BR AR R LA 98K I iR 1
48 B T ) SN HCZ B H CroNiuMo 42 )& i T &
i AL LA AR T FeCHr S0 AL (080 » 1t W] B A
Ao it 2 L i ™ R /N R R Y
J& B 7K S BRI pH AR S BUE o .

M—>M"" 4 ne @D)

M"" +nH,O—>M(OH),+nH" (2

KA TS B WAL S SR B AR R i 4
3 4 TR A AR A RS R T R A DS, [ B A 2%
Ky T A8 R 3R TR R A U T

H' « H,O+e>H,+H,0 (3)

WS B F Z0 I DK o A v AR 3R i OO L
MR T K& AT

2 H,—~H, €y

H'+H,+ ¢ —>H, (5)

g s He 20 F I8 A B P B Al 28 T

(3) J§ T S5 A i B

B b A o 0t U 2 BA RS L i FIR 2 Cr
LA 5 T S5 Fe, I8 1 J0 85011 P47 2 Bl vl 3, 75 1A
FE L PN R A A T A SRR AR A R K 2 R
IR SE R Fe 6 1o i 8 . B IR )2 5 SRR I B
T 7= TR

(4) ALk Sk & JE B B

Wit 25 B[] ) 4 S FL AR JE ok AN I AR 2R BH
9K Bl Al AR HE 45 L R ik A B g — 2P R AL
T okt 4 S0 BELTR 1) O R A S kA B B A
WK T Hefib i AL S HO EA . #E 40~60 C
AR EREE T o B T O a2 VR 5 45 7 4 J8 2 1 »
ZWREFR AR LB R B2 K AE T
A2 T ok TR A 27 8 ol 3 R e K 1 A i
U2 BB PERE IR A& 3 (D R GIRETN K. 1
70~90 C % i i BE R L Bl R RE 0 T R B
SEELU/D . HLBR MR BE TE L U )2 3R TR R 2K
W AL B AR Vs P AL R B AR 1 T BH A 4R
K B A B AR JE AR B
T(b) 7R S U 2 PR 58 3, Uk BH B 4 2% 1T O )2 T
SUBRRE A Y
2.2.2 RHEBHZ

3 A TR EE TR Y 4R B M BRI o BT R AR
AU 200 A TR IR XL an Al 11
7R DLRE TR BE Ry 50 CRS MBI RA . 3 1o 4% BE 1 I
T B B o] LA T H DL R

(1) Ni F1 P 4343 A ¥ 5 1 DI CAD + 2 X )
LI ik BE D R ES . e AR, KA B R
AR R TR S5 45 T4 RE NI L P 0 A N335
1 DX 3 H N3 5 O A S B A BIK Bl AR 4R
PHCE Ry S EOR A pH (IR R T
I ot P R AT o A T 3 B A

(2) Ni fl P 434 ¥ 57 1 K38 (B) « 3% X 38 11
i JB5 T RE S AR 5k . AT RE R R R FE B R B R NI
5 P iL &Y Ni P, . NiP,Ni,P, Ni, P, X ff
oG W R AR B A 450 Hh TS Bk G L T R 2% IR
PR AN Ni (1 S A0 B L DA R Al v 1 Ak 4« BELAS



LHER:] EAEGE , 4F: RTEZ M CrNiMo U2 448 B 436 it 61

50 um

50 pm

:50:um -

P 11 50 “CBE T R 2R 1B A2 (Y T 44

Fig. 11 Surface scan of nickelizing coating on steel at 50 C
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