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ABSTRACT : Objective In order to study the effects of nanoparticles on the hot corrosion resistance of Ni-based al-
loys cladding. Methods Nano-Al,O, particles reinforced NiCoCrAlY alloy cladding was prepared using the tabletting
preset laser cladding process. The microstructure and interface cracks of cladding layer were analyzed, and high tem-
perature corrosion was performed in the 1000 °C molten salt. Results The results showed that the laser cladding in-
terface region prepared with addition of Al,O, particles did not show obvious flaws, compared to the layer prepared
without addition of nanoparticles, its hot corrosion weight loss rate was much lower, its corrosion surface did not show
serious uplift and flake, and its corrosion depth was low. Conclusion Addition of appropriate amount of nano-Al, O,
particles had an inhibitory effect on the formation of cracks in the NiCoCrAlY alloy laser cladding interface region. And

the high temperature corrosion resistance of the laser cladding layer was significantly improved.
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Fig. 1 SEM micrographs of the laser cladding interface region
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Fig. 2 Hot corrosion kinetics of laser cladding
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Fig. 3 Microscopic morphology of laser cladding after

50 hours of hot corrosion
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Fig.4 XRD patterns of the cladding layer after

1

3

(O RSO ST

SR

50 hours of hot corrosion
M 4 sk a] DU H A GIK AL O, FURLI TR
JE A NG AFORL 0 4% J2 2B 1l )5 21T 1 7y A
E—HE (HRTH B NiO Fl CrS AT ST SR B IR T /5 3,
KUK AL O, BURLAY N AXT Cr, 0, BEAERLER SR 1E
FHF PRV AT — 2 WA RIVE . 3 S T A8 ol
Bl 12 I S B O 3R o B — B0

3 Fig

1) WG E ) AL O, 91K B M4 X6 Is B
NiCoCrAlY &40 )2 1 214 Ak HA R AE F, X vk
J2 5 MR X S IE A — 2 B HIVER

2) £ 1000 CIEERHE I 50 h J5 , A48 K BokL
VR JZ T R B0 T R 1 R 7 RN A S o 2 ) R
i5 226 pm; IIAZIK AL O, JURL 074 )2 32 T 2 oK H B
SR R RS | JHL ol 2 10 R RS AR Jm 40 oK e 1k 2
1 26% ~47% . TEASRID 5100, B I0 1% 1994 K
AL O, BURLARAT M FOLIE B 2 P E e R i f:

3) [WEOCKE T NiCoCrAlY & 4573 )2 i A 44K
AL O, UKL 4K AL O, BURIXF Cr, O, JEAE &R ERAE H
TR AT — i P IE A

&% 3k

(1] SRAAS, s RAL 2R 45, 08 Jm e £E T AR | S 1 gk

HEEeEhiE T RRIEMm ] E B RSB EAR,
1992,4(4) .250—257.
ZHANG Yun-shu, SHI Liang-quan, LI Xuan-ming, et al. Al-
kali Sulfate Deposits Induced Hot Corrosion of Iron Based Al-
loys at Intermediate Temperatures [ J ]. Corrosion Science,
1992, 4(4) .250-257.

(2] AFEA HFEEPREE TR A LI A8 T i P b 5 B 4
[J]. BB T/, 2011,8(5) :100—103.

ZHAO De-zi. Hot Corrosion and Protection of Gas Turbine in
Marine Environment [ J ]. Equipment Environmental Engi-
neering,2011,8(5) :100—103.

(3] 250 NSO, 3857 4. INTI8 ik & e R AT

R XS 12 RE R 2R [ ] F0A 48 A1 kLS T2, 2008,
37(2) :259—263.
LOU Xue-ming,SUN Wen-ru, GUO Shou-ren, et al. Hot Cor-
rosion Behavior of IN718 Alloy and Its Effect on Mechanical
Properties [ J |. Metal Materials and Engineering, 2008, 37
(2):259—263.

(4] XUalie b 95 5. AR )Z BRI IR 5 & e i 3
(], A OGR4k ,2007,17 (1) :1—13.

LIU Chun-bo, LIN Feng, JIANG Xian-liang. Current State
and Future Development of Thermal Barrier Coating[ J]. The
Chinese Journal of Nonferrous Metals,2007,17(1) :1—13.

(5] M, I5He. Sha SRR AT A S LB 8 1 it i 5 ik g

[J]. %8 AT T/ ,2012,9(2) :64—67.
WANG Bin,SU Yan. Research Progress in Atmospheric Cor-
rosion Behavior and Anticorrosion Measures of Aluminum Al-
loy[ J]. Equipment Environmental Engineering,2012,9(2):
64—67.

(TH% 4T W)



£ E %6 H

201312 A
Vol.42 No.6 Dec.2013

FKEFELR

SURFACE TECHNOLOGY

Vs 4

W, WS P4 s 3 X6 0] et 52 i 2 K , JHL 2 48 58 1) it D
HNO, ¥R EE

4) BTN HNO, HEE 1.8 mol/L, Wik & J)

0.2 MPa, HERLEET 50 wm , i T[] 2 min,,

S 3k

(1]

(2]

(3]

[4]

V9, R AR R, AL 3R ) AR 4 A AT Y O e
[J]. BB T 24412 ,2010(23) :93—105.

TANG Yong,ZHOU Ming, HAN Zhi-wu, et al. Recent Re-
search on Manufacturing Technologies of Functional Surface
Structure [ J ]. Journal of Mechanical Engineering, 2010
(23):93—10s5.

CAKiR O, TEMEL H,KIYAK M. Chemical Etching of Cu-
ETP Copper[ J]. Journal of Materials Processing Technology,
2005,162 :275—279.

2o BB R SEV. AR B R R T 23 1k 2 T Z A
[J]. 3RMHA,2010,39(3) :87—89.

LI Jia, LI De-liang, MO Ling. The Study of Etching Process
with Nitric Acid Etching Solution [ J ]. Surface Technology,
2010,39(3) .87—89.

LEGNANI G,TOSI D,FASSI T, et al. The “Point of Isotropy”

(6]

(8]

and Other Properties of Serial and Parallel Manipulators
[J]. Mechanism and Machine Theory, 2010, 45 (10):
1407—1423.

SRE M. VI BE R S| R 20 )5k ()], 2 AR EOR
2009(3) :214—216.

ZHANG Yu-sheng. The Etching Method of Smooth Steep Si
Deep Groove [ J]. Semiconductor Technology, 2009 (3) .
214—216.

BRI, 22 A 3 T, 5. NaCl ¥ pH (% 5083 414
SIS IITE[ )] A R TR, 2011,8(5) :5—7.
CHEN Shan, LI Guo-ming, CHANG Wan-shun, et al. The
Study on the Impact of NaCl Solution pH on 5083 Corrosion
[J]. Equipment Environment Engneering,2011,8(5) :5—
7.

Vi A, e BV AR 2 B RS AR BE [ ] 7~ Tl e IR
#%,1992,21(1) :35—37.

TANG Yong-ben. Improving the Fineness of PCB Circuit
[J]. Electronic Equipment,1992,21(1) :35—37.
MR , B . IE Ak R P e SR b P T 2
WFFE[J]. FEALA ,2011,40(3) :68—70.

SUN Zhen-qi, HUANG Ming-hui. The Study of Aluminum-
Lithium Alloy Surface Treatment Process in Orthogonal Test
[J]. Surface Technology,2011,40(3) :68—70.

DENNNNN NN NNNNON NNV NONNNON NNV NONNNON NNV NN NONONNONNNONNONONONNN

(L#% 20 1)

(6]

(7]

(8]

[9]

o PH R RO A RS S R RO ORISR 2 A
RS AATERE L) ]. MR R 5 TR 741, 2003, 21
(1) :4—7.

GAO Yang,PAN Feng,LIANG Yong,et al. Structure and Oxi-
dation Properties of Thermal Barrier Coatings by Laser Clad-
ding on Superalloy Substrates[ J]. Journal of Materials Sci-
ence & Engineering,2003,21(1) .4—7.

TEBf, EHB. BOCIEE Ni 2 WC & B R IREHN
R BERE ()], #Uin T2 ,2007,36(10) :45—47.
WANG Xin-heng, KUANG Jian-xin. Microstructure and Ab-
rasive-wear Behavior under High Temperature of Laser Clad
Ni-based WC Ceramic Coating[ J]. Hot Working Technolo-
gy,2007,36(10) .45—47.

R B W 0 A% T B, A R A AR TR )2 B O e
[J]. R (e R 241, 2003 ,13(2) :315—318.

GAO Yang,PAN Feng, TONG Bai-yun,et al. Thermal Barrier
Coatings by Laser on Cu Substrate[ J ]. The Chinese Journal
of Nonferrous Metals,2003,13(2) :315—318.

SR TR, PMBEWE , G200, A5 JRAEIER NiCoCrAlY 782 MY
IHTEAAT R[], JE241,2003,39(2) :189—192.
ZHANG Yu-juan,SUN Xiao-feng, JIN Tao, et al. High Tem-
perature Oxidation Resistance of Ds NiCoCrAlY Coating[ J].
Acta Metallurgica Sinia,2003,39(2) :189—192.

[10]

[11]

[13]

1R85 BB T8 NiCrAlY W32 M R IR DS AT R
[J]. FHiHEA 2008 ,37(4) :1-3.

REN Xin. Hot Corrosion Behavior of an lon Plating NiCrAIY
Coating with Aluminizing[ J]. Surface Technology,2008,37
(4):1-3.

SRS, BRE A BUE 4E. 0K AL O, X Ni A &0
T2 T SR RE A2 [ ) ] AT 02,2011 ,40
(2):112—114.

ZHANG Da-wei, TONG Sheng-huang,ZHU Wei-bo,et al. In-
fluence of Nano-Al,O, on Dry-slide Wear Property of Ni-
based Alloy Coating Prepared by Laser Cladding [ J]. Hot
Working Technology,2011,40(2) .112—114.

XU T,FAULHABER S,MERCER C,et al. Observations and
Analyses of Failure Mechanisms in Thermalbarrier Systems
with Two Phase Bond Coats Based on NiCoCrAlY[J]. Acta
Materialia, 2004 ,52 . 1439—1450.

Wi Tk, A 25 O EIE X9k Ni-AL O, B 45
SRS R JES h PERE A SE IR [ )] #4002 ,2011,40(20)
119—121.

CHEN Jin-song,QIAO Bin, YANG Jian-ming, et al. Effect of
Laser Remelting on Corrosion Resistance of Ni-Al,O; Nano-
composition Coating[ J]. Hot Working Technology,2011,40
(20) :119—121.



