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ABSTRACT: This paper aims to improve the wear resistance and corrosion resistance of cast iron surface. The cladding layer
of Hastelloy C276 was prepared on the surface of cast iron by laser cladding. The microstructure, chemical composition and
phase constitution were studied by scanning electron microscope (SEM), energy dispersive spectroscopy (EDS) and X-ray
diffraction (XRD). The friction and wear properties and corrosion resistance of the substrate and cladding layer were tested by
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friction-wear test machine and electrochemical workstation. It was found that precipitated pores existed in the cladding layer,

but no cracks. Under the action of laser high temperature heat source, the alloying elements in the cladding layer diffuse into the

cast iron substrate, and the transition is smooth, forming a good metallurgical bonding. Martensite and |edeburite are formed at

the interface. The main phase of the cladding layer was composed of y-Ni and carbides such as NigMogC and MgC(NisMo3C,

Ni,W,C). From the bottom to the top of the cladding layer, planar crystals, cellular crystals, columnar crystals, developed

dendrites or cellular dendrites and a few equiaxed dendrites were formed in this order. The average microhardness of the

cladding layer was 370HV 0.2, the average friction coefficient was 0.28, and the wear amount was 0.081 g for 1 h. The

self-corrosion potential of the cladding layer was—0.32 V, and the self-corrosion current density was 8.51x107" A/cm? The wear

resistance of the substrate was poor, and the corrosion tendency was greater. The average microhardness of the cladding layer

was 180HV,,, and its average friction coefficient was 0.34, and the wear amount was 0.318 g for 1 h. The self-corrosion
potential of the cladding layer was —0.79 V, and self-corrosion current density was 3.31x10° A/cm? The C276 Hastelloy
coating prepared by laser cladding on the surface of cast iron has good molding effect, and the wear resistance and corrosion

resistance are significantly improved.

KEY WORDS: laser cladding; Hastelloy C276; cast iron; microstructure; wear resistance; corrosion resistance
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Tab.1 Chemical composition of ductile cast iron QT400-15
wt.%

C Si Mn P S Mg Cu Fe
36 26 028 <005 <002 0.035 <01 Ba.

Magn WD
1041 176

b C276¥3%

K1 JE4K K C276 K37k SEM JESI
Fig.1 SEM morphology of substrate and C276 powder: a) sub-
strate; b) C276 powder
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Tab. 2 Chemical composition of C276 wt.%

Cr Mo \% W Fe C Mn Ni
148 200 05 5.0 38 008 0.8 Bal.

1.2 FHik

ARSI ARPE SR BLR RFL-C1000 YE4F i
Jea%, WA 1069 nm, g H PR 1000 W,
KRRy . W A A2 3y S T IO 7 L
WIHEAT T 2508, Ak 2 A T 25 OB TRl 800 W,
PHE#EE A 10 mm/s, YEBEHAE N 2 mm, iR
Tl 40%, FrWESIEMIEES K 2.5 mm, WA EN
5L/min, &K 8g/min, FMARIIHAEET

T,

W WO 2 R U A T O O T )
R E R, SRS T R . B L D,
il g AR . BRI (Vg Vio, =3:1) #E47
JE Tk, JERE R 60 s, FIFHAHREHEE (SEM ). fE
WA (EDS). X SFZATHL (XRD) X444 2 r 4
BUESL . JTCE AR XY HETT 08T

KH HV-1000 7 & f i B 310 2 0 25 )2 e fl i
JEEAMA, I A E] B 100 pm, #fa ol 0.2 kg, 45 B4 (]
15 s, BB E 3 K, BEECEE, R
M-2000 7 B 51 i S AT 0 5 2k RO G A 2 2 0 5l b4 T
BERSCE , IAER SF R 15 mmx15 mmx10 mm, X B
W ERN 50 mm, # ik GCr15, ## F ky(60+
2)HRC, IF [ #k i h 250 N, X B8 FR 35 &7 200 r/min,
FERSITE A 1 h, CSREE R BEMETE, HET
KAFFRBGRFE BT, JF A RS . ik ZAHNER
v IM6e X HL AR 2E T AR il o I 28 )2 R4 T L Ak 2
W, SR =R R, BEZE (SR ) TAERR,
IR xt i, Adg/Ag Cl S il . HLfR R
3.5%NaCl %

2 #R5HE

21 RBREEBERNALARR

FIRPLAE T 261285 96 32 W 2 e B &l 2a
fias, R RAF, WA Z WAL BEZ R SEM
MR E 2b fiin. ATLAE W, EELRIEW, KUHE
gL, Mk EDS M kB, fEIEEE I T A ek,
W 2c fis., EEEEET, ABRFERMER
Wit NIGHEZ, Kie 5 HM o KT G R
B, AR AR FRIE B 25 o IR Z R AU B R R 5 %
FEAREIGRY) . RIPATTD . IR RN, $5Ek
e R uN il R TR I R L W N TS B2 NG R
AR AR B SRR 2 B Sk g e R
FEIE B R, A 88 AR sz A N P AR AR, RO
SR B B R B SR S A T ER A
AR, SRR Gk, St TR Z P R
flo B 20 2 BRALAE— S EHZ 1, 2 Ak
M E R B SR R LR, ARSLE b
S FLZ TR T ST H AR

e 7=k H EDS 434, b & aE 3 B
o ATUEW, EHOLERMENIENT, BEZS
SURIG A BT, WL T WEWIE A4, IKG XL
e WEETA SR BE T HYSMA T, B
TR, BT RIFRIR S A

e RS VER T, 5016 B R R A BB ER A
BRI AL, it AR Sk, 5 0A BEk A
TIEMSY L, WE 4a B, BT ROLEE R —14



- 112 -

* wm #H R 20214 6 H

a FEWIEEH

b SEME4H

Element At%
C  70.60
0] 9.79
a
:
&)
C .
% o ¥ Ni
“*~Graphite i ! W
1 mm l‘pril All 1 1 1 1 1 .]Nl
0 1 2 3 4 5 6 7 8 9
Energy/keV

c WHE R A SBEDSAT

K2 fmEZEm

Fig.2 Morphology of cladding layer: a) macromorphology; b) morphology of SEM; c) EDS analysis of graphite in cladding layer
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Fig.3 EDS analysis of cladding layer and substrate
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Fig.4 SEM morphology of bond: a) overview; b) local

amplification
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Fig.5 SEM morphology of the middle part of the cladding
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Fig.6 SEM morphology of the top part of the cladding layer: a) overview; b) Local amplification

2.2 XRD &r#f

C276 7 )21 XRD KIS WLIE 7. )2 2
M4 y-Ni & NigMosC. MeC ( Ni,W,C. NisMosC) f
16 y-Ni R THICS7 5 45K, A S T A B 64
LA R 06 e A, TR sk EL A AR R 1 [ i
B, T REEEE R, ff Cr. Mo, WS40 E
B e y-Ni RS T E AR VR P

3500

¢
| ]

+ v-Ni
® NigMoC
n MC

3000

25001

20001

Intensity

1500

1000+

500t

20 30 40 50 60 70 80 90 100
26/(°)

Kl 7 C276 15 %2 XRD &3
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Tab. 3 Electrochemical corrosion parameters of C276
cladding and substrate

Ecorr/V ‘]corr/ (A : Cm_z)
C276 -0.32 8.51x1077
QT400-15 -0.79 3.31x10°°
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