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Microstructure and Properties of Ni-based Alloy Hardfacing Prepared by Plasma
Transferred Arc Welding

HU Jianjun', CHEN Guoging?, LI Shan’, ZHOU Wenlong?
(1. Department of Mechanical and Electrical Engineering, Pingxiang College, Pingxiang 337055, China; 2. School of
Materials Science and Engineering, Dalian University of Technology, Dalian 116085, China)

Abstract :Nid0A, Ni50A, Ni60A alloy powders were deposited on the surface of 1Cr18Ni9Ti stainless steel by plasma
transferred arc welding. The microstructure, microhardness and wear properties of the hardfacing were characterized. The
results show that the hardfacing of Ni40A mainly consists of y-Ni, precipitating Cr,C; . MxCs and Ni,Si, the hardfacing of
Ni50A and Ni60A mainly consists of y-Ni, precipitating CrB .M,; (C,B).Cr,C;.CrsB;and Ni,;Si. The highest microhardness
of Ni60A alloy hardfacing is 780 HV. The wear resistance of Ni60A hardfacing is more excellent than that of NiS0A, and
the Ni40A alloy hardfacing has the worst wear resistance. The friction coefficient of Ni60A is highest, then the Ni40A and

Ni50A has almost none difference.
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Tab.1 Chemical composition of 1Cri8Ni9Ti and nickel-
based alloy powders (wt.%5)

Element Fe Ni Cr Si C B Ti Mn

1Cr18Ni9Ti} Bal. [8.0~11.0j17.0~19.0<1.0| <0.12| - 0.02-0.8 =20
Ni40A |1.6-3.2| Bal 5-6.1 |2-3.3|0.1-0.5| - | -
Ni50A 3.05 Bal. 10.47 [3.87 048 |2.35 )
Ni60A | 12.13 | Bal 1585 [4.45| 046 (3.11
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Fig.8 The microhardness of different nickel-based alloy coatings
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Fig.9 Mass loss of different Ni-based alloy coatings
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Fig.10 Variation of friction coefficient of different
Ni-based alloy coating with time

0 1000

154



(AT THEY0I3F28 %4245 %3 B

. Ni6OA &&WEEMWEFERE, FEBEBRKNER
o, BE AR BT 7 4 At R R HE R 2 K A R — b g
B TZAMT I HERER R A B MR K M
BR300 A4 B i OF A B VE F B Ni40A il NiS0A
SRR R R A TN S AR | T Ni60A | T
RS, B R AWM, YN,
R AERT R RIIEAE R, Ay ', ik
F7% . M Ni6OA H: 45 2 = | 1V 09 58 F 386 B th 3%
B, % EE R R B S R B BARRE S,

3 &t

(1) Nid40A 82 B AR FE R A &
f [ BT H AR 2H 50 NiSOA HE T BB S S8 A
NER AR ARR ETE ARAR ;T Ni6OA R Z M
PrifAEERARAR R REFRAR,

(2) REBREEGLSHEENEAKS R v-Ni [#
AR Nid0A BT B AHA CrCy MuCs.NisSi, NiS0A
1 Ni60A #1822 ¥ AA CrB . My(C,B)s.Cr,Cs.
Cr;B, .Ni;Si,

) HEEZWERREADERS, BELME
IR ZEE I B Nid0A SRR BIME
¥4 450HV £ 4 ,Ni50A 5 680HV LI L Ni60A #)
T R AR, 38 780HV,

(4) BB Ni6OA<NiIS0A<Ni40A ,Ni60A &4
AR 2 BT B e B 7, NiGOA HEREZEE A BER K,
i Ni40A F1 NiSOA ZHIAR K,

SE MK

[1] HEE {7y, EBROR, % 16Mn R CUNi BEHBIE
WEOE AT T[], MRRAL 23R, 2005, (1):40-43.

2] MBI, FHEE.FEE KEWCHEBETIBEHEZNARANE
BIBRMERRD]. BEFIR. 2009,(5).65-68.

[3]

[4]

[51

[6]

{7

(8]

9

(10]

[11]

(12]

{13]

(14]

[15]

Kesavan D, Kamaraj M. The microstructure and high tempera-
ture wear performance of a nickel base hardfaced coating[J].
Surface & Coatings Technology, 2010, 204: 4034-4043.
BEF,IEE, BP4E CiC/REGSEETHERENAR
R it BE Y RE[J]. LB TR K, 2007,(2):53-56.

Liyanage T, Fisher G, Gerlich A P. Influence of alloy chem-
istry on microstructure and properties in NiCrBSi overlay coat-
ings deposited by plasma transferred arc welding (PTAW)[J].
Surface & Coatings Technology, 2010, 205: 759-765.

FXR AW, ZHE FETHRENBSESHREER
REBFAE[)]. &R # 4L B ,2006,(10):41-43.

Dotliveira A S C M, Paredes R S C, Santos R L C. Pulsed cur-
rent plasma transferred arc hardfacing [J]. Journal of Materials
Processing Technology, 2006, 171(2):167-174.

Xu G, Kutsuna M, Liu Z, et al. Characteristics of Ni-based
coating layer formed by laser and plasma cladding processes[J].
Materials Science & Engineering A, 2006, 417: 63-72.
MEE, 28, Aol SEAMARSETHERERESHSN
R[], #o T T.Z, 2011,40(7):149-150.

Li Q, Zhang D, Lei T, et al. Comparison of laser-clad and
furnace-melted Ni-based alloy microstructures [J]. Surface &
Coatings Technology, 2001, 137:122-135.

Chao M, Liang E. Effect of TiO,-doping on the microstructure
and the wear properties of laser-clad nickel-based coatings[J].
Surface & Coatings Technology, 2004 ,179:265-271.

Navas C, Colaco R, de Damborenea J, et al. Abrasive wear
behaviour of laser clad and flame sprayed-melted NiCrBSi
coatings [J]. Surface & Coatings Technology, 2006, 200:
6854-6862.

Liyanage T, Fisher G, Gerlich A P. Influence of alloy chem-
istry on microstructure and properties in NiCrBSi overlay coat-
ings deposited by plasma transferred arc welding (PTAW)([J].
Surface & Coatings Technology, 2010, 205:759-765.
ZEF— TR EREE. ALO, MRS & BBRME SR
I MR T, 2008,(9):32-35.

fiog, &Rk, B W, %. Inconel 601 Ni BAEHEET
FHEAH BB, 2010,(1):23-25. B

(EEE5E 150 1) BOab 385 A1 A B 50 i 45
BB TIZMEEHRESARAENRET S
Bk VKR E 870°C, T K ARIR AT A] Omin, [ kiR
EXN 520°C, BELALREBTEA 140min; [FNZRRE
B, SR BRI VR K R B A A 3 R 68 41 Ak SRR
B E 45 WHPTRLRE , - BA B8,

B E WK

[1] REBRNEE. T8 ERARESASHHERERMR
BLR[T). Bvhi T TF, 2011,40(5):162-165.

[21 BLF EAE, TAE. G105 B EATEREE LB
FHI[I]. WAL Tl K224, 1993, 110 F):88-93.

[3]

[4]

[3]

[6]

(71

(8]

XNE®. &£ BB mH M) dtF: P Tk HORR
1985.414-417.

KAMAERE, a5 EEeE (1), FEEmiitE (1),
1984 ,(7):44-47.

I, X SR % SETEERNEREET LS
BHR ], #N TT¥,2012,41(3):129-130.

REXR BAR ER,%. 60Si2Mn WFHRE "B X TZ KK
BRI OTITEFERKEZER(BAREM),1994,134):
64-68.

MR, EHFINVRT AR EIONHRE SHRBERE (1] %
BRI 96 2% 4 , 2000, (5):84-85.

Zegzbl WO B R RREHRS 25MnV R BRIEE A
FALAKRMER [J). MERTXEE2R (HARNE%R),
2006, (1):1-5. B4

155



