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Abstract

The NiCr/Cr;C3 coating was prepared by atmospheric plasma-spray technology. The microstruc-
ture, phase composition and thermal shock resistance property were studied by SEM, XRD and
muffle furnace. The results show that the NiCr/Cr3C; composite coating consisted of elongated la-
mellae. The main phase compositions of coating were NiCr and Cr,Cz. The coating exhibited excel-
lent thermal shock resistance property and fulfilled the requirement at 700°C, 800°C and 850°C.
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1. 3]

HAT, WS R B e i ] A v T P U J2 5 22 R FH AR BRI 45 [ 1] [2] [3] [4] [5]. SH el Tr
EARLG, BBHRBOR B A LU AR[6] [7]: PIBEIR A BRG], A3E & Fh &8 K6 4. B8R & 487
el AEE B ST TR S TREM R BB ES RS EA M LERRE, RS RE R, W&
B, SRR, BB AMERAUR EEBRER . A2 WA TR RS A T AR RR G iR E TR
R, WREEREGEE: LR, J7E, B, GNP b LB R ARG )
FRAS, AP R . B, 75 TSR, Wik O BB —FA T Bb i #m THAR . 51
Wik NiCr/CryCy i JZ MR A1/ INI BEE Z AR e (N BE VERE,  ©AE N DhREIR A RS T Je i 2 K
ML, LRSS R SIS A A [8] [9] [10] [11].

AR E AR T NIiCr/CrC, EEME, HRHZTTEE FHHRTEAM S T NiCr/CrC, E&
WE, BHAR T RZENPAEER, NZREEREE TR RIS K.

2. SEEG
2.1. ¥RlEHIE

ot — 58 LWBITE 73 AITE CryC, 0B R I =y R 2L R B2, A5 R &S S S AN CnC, ikE
MEEMNRZEE Cr, T2%MHN950C, FREMTEIN 8 h, KegbSImNES, SR KRR e Ot 5 sk,
Wit k5 AR E A AUR TIRIERR S, IREE N 900°C, IR AN 2 h, fe ek ikt T im oy, 53]
P25 8 FHHA Y NiCr/CryCy #3E . #1451 NiCr/CryC, E&F AT NiCr & 25% (wt.%), CrsCh 5 75%
(Wt.%), A Ni:Cr = 80:20(wt.%).

ARSI SR PR R A SR N IRARARL, R TR E AR AT AL B . e, RS
KK 10 min, DARR 25 B AR T ARt A0 & IE AR v o Ve T )5, SR GS-943 BRI A AT miib
PUX AR (R R T AT WS AR B, AR iR 2 SRR 45 B o

KH APS-2000K 255 B PR A& HI R IRE . N TIRERESBIRMNE SR, BHRZ AiorE Ak
EA NiCrAL kG452, HEE N 0.1~0.15 mm. ZACALHIREBEASE IR 1| iR,

][l
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2.2. PRIRAE

R AR JZ 4 21 4579 °% F FEI Quanta 200 FEG HEL T334 WA E47 W22 s 32 B W AH R AETE Philips
X’ PERT X HFZR AT IR, RAI#EE Linseis Messgeraete GmbH.L75/1550 =i #A 2 AK G )2 #4
K 2. MR ATEHR B YIEN 20 mm x 4 mm x 0.5 mm HIKSE, MR N A, THRIR N %R
F900°C, FHEEEH 5°C/min.

WEPIRGEMEREMNA: KA SX-5-12 B 5 il bk iR g AT Hr B ISR . K iXFE 2 A B T 700°C .
800°C 1 850°C (TP N ARIR 5 min, ARJFHGHITGESR N EIR TR, MR E B IR S MIE IR
B, —MEREZL 7T RPIHGESLL, REPATFR . ARERNEHE.

3. ERESH
3.1. BMEFMRENEMEIHT

BT RAE B TR NiCr/CroCy iR (1 SEM o AEH T AR Y, NiCr/CrCs B i 2 BRE, B0RE 734
B35, FORLRSEAE 20~80 pm 2 [A] o

& 2 RSB T IA NiCr/CroCs 1210 SEM Bl MW 2(a) h T LB Y, 2B 754 NiCr/Cr,Cs i 2
BEREE ), WESSGREULLGESEE MG R, REFEZ8 100 pme WK 2(0)F 7T LLE
H, WEFEAXECN NiCr, KEXEY CnC;, BEXECNS L.

3.2. RERYIESEE ST

P 3 &5 B TR NiCr/CrsC, A3 Z 10 XRD 4087 - B H o] LLE H L 312 10 2 S A A NiCr Ml CrsC,
A, FIEH D ER Cr,0; f1 NiO AHAFAE, U B IRTE it f2 A > E A .

Table 1. Parameters of the APS thermal sprayed coatings
= 1. FETHIAREABIRSH

Powder feed ~ Spray distance Ar H,

Voltage (V) Current (A) rate(g/min) (mm)

Flow rate(L/min)  Pressure (MPa)  Flow rate(L/min)  Pressure (MPa)

65 500 30 120 40 0.6 2.5 0.6

T e, A & 2 o il B %
CRCTE o

Figure 1. SEM morphologies of the APS sprayed NiCr/Cr;C, powder
& 1. FBEFER NiCr/Cr,C; #1489 SEM &
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3.3. RERARMRESHT

222 BB FIHA NICH/CrC, B 5 E T HEMEfE . WE A LA H, NiCr/CrsC, H &1 EAE 700°C .
800°CHl 850°CHS, W#HIEIS 10 IRIIAR BT RN E IS, YHZIRIELE 700°C. 800°C Al 850°CHf

PURGRVERE RAF, 93 2 A EK .
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Figure 2. SEM morphologies of the APS sprayed NiCr/Cr;C, coating
2. FEFBHE NiCr/Cr,Cy iR 28 SEM B

B Nicr @ CryC,
A NioO O Cr203

Intensity/a.u.

10 20 30 40 50 60 70 80 90
2Theta

Figure 3. XRD pattern of the APS sprayed NiCr/Cr;C, coating
3. FEFBUR NiCr/Cr,C, iR B A XRD 434

Table 2. Thermal shock tests of the APS sprayed NiCr/Cr;C, composite coating
2. FETWHR NICr/CriC, E&RBIITMAE I 4E

A

Times of thermal shock tests

700°C 800°C 850°C
NiCr/CrsC, >10 >10 >10
WEETRE R
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Figure 4. Coefficients of thermal expansion of the APS sprayed NiCr/Cr;C, coating
B 4. FBEFBUR NiCr/Cr; Gy iR B RO RB R R 3
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JEREAR Z 8] AR RO UL REE It 1 4 B T R

NiCr/Cr;C, EGWRIZMPIZIK R 2, WA 4 fiox. WEFRaTLEH, FEFBHR NiCr/CnC, EAIRIZEMN
FEIE] 900 CHZIK REECEAR, TR B X 46 5 TR NiCr/CrsC, H &R 2 FI RV IK R 50 sgma A
AR, FERE RSB TR NiCr/CrC, R & RIZ M A RERZ N 11.43 x 107° m/K, BT Ni S5
BE KRBT 14~15 x 10° m/K Z 7], BRI ZB7E 14.7~15 x 10 m/K Z 8], [HIL2EEs 7
W NiCr/CrsCy EAIRE S Ni 2 Sl A S AN 1 2Kk R ES VT BC PR

4. &g

1) FBETHHR NICr/Cr,C; R 2R ZREW, WEHEBREULAGERE SRk W46 RIf.
2) MWHELLE, BJZR)E AN NiCr 1 CrsC, A, [FIFfIEH 20 &) Cr,05 1 NiO FHAF1E .
3) WELE 700°C 800°C Al 850°CHI frEhfe R i, 4 e FHEK .

B oW

A AR E B GO R TR U 2 M E R RS E m st S e, IR R L i R b s T

TR
E&ME

Wb BAARL AR ST H (E2015105068); VLA B THRIIH (17211028); W dLA M5 =B E B
SEREFCIE (22017054);  JF RS HRIIUE (17110216a).

SE

(11 &=, EE#E TE®, & HRRWHFRILRERIINEE THHR CrC-25NICr IR)Z T[] &R AabE,
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