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Processing Parameters Optimization of Hot-wire TIG Cladding Inconel625
and Reseach of Microstructure and Properties
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Abstract : Processing parameters have important effects on the formation quality, microstructure and properties of the
cladding layer. Inconel625 was clad on the substrate of AISI 4130 by hot-wire TIG to improve the corrosion resistance of the
choke valve, which was used in acid gas field. Taking height and dilution rate of cladding layer as target, the orthogonal
experiment method was adopted to analyze the quality of cladding layer. The microscope, XRD, EDS and hardness tester were
applied to investigate the microstructure, phase and microhardness of the cladding layer. The results indicate that it is feasible
to clad inconel625 on the substrate of AISI4130 by using hot-wire TIG. The weld bead obtained by optimized process

parameters has no defects and bonds well with substrate. The microstructure of the cladding layer is composed of columnar

austenite. The distribution of microhardness is uniform, which is about 230HYV, slightly below the substrate .

Key words:: overlaying; orthogonal experiment; optimization; microstructure; property

Inconel625 72 Ni-Cr Bk &£02, BF R
HAsEA YRR, S REE WE it TR W
N 7 T OF B4 B R AR R Tk B 1R T R
¥}, Inconel625 J& S E AR, B LUK 3 SR 76 AN
HRBREEG SRR L, FREEA RITFHTHME
%5 259,

Ry TIGREEARTIGEM EERBEXNE

Y A8 B #H:2015-04-16
B4 0 B # A K30 50 4R Q157 B 4 BT B H (CX2014BY05)
fE& B 3800 1.(1988- ), 8 BB B A LR R A R IT A mX
AR SR EEOR 5HIE;H15:15108208278;
E-mail: gl810396447@163.com
BIRVER  BEMR(1965-), 5, 1)1 E LA #2189,
E-mail: zhl@swpu.edu.cn

BMORFRE T2 MR T 154 TIG Bl E B4
BB MR, Bt xR 2 s, B2z TIG B>
THREAR BRTHEERFEMEEXE, VKT
TE M AN AR, BT, ZEARC SN TR
AL, REEE. ERHERMMESHMRERRT
i,

B N b2 F 9% Inconel625 B E S ¥ T H
KW, HBET —EHNERRE, B BEEHIHR
FEUKE. FET. BFHREHE Inconel625 K5t
g RARL TIG BRI HEL, AXUB
& H,S/CO, K B3 10 HH S (API6A)7 il B #ll &
HE, MARANL TIG 7 AISI4130 3 [ i &
Inconel625, L1 (R 48 it B M 845 |, iz H IE 38 1A 56 1k %t
TESESHTHAL ;15 B) B34 . XRD .EDS . F8 F it

227









Hot Working Technology 2015,Vol.44,No.23

5 ZRERE

it %2 TIG # 48 Inconel625 B T2 S8
Ak R Y BEERMEMBIR BT 41E:

(1) RA#H L TIG £ AISI4130 # & % 1 #
Inconel625 EAIITH , EEREZESEEKLE S BT, XX
FLoRIE -SSR, HERHS N R REWER G,

(2) Ba#saEEEN, BESEOHESE
FERR W ERIF R BEEE EEaE BEd
T BRI s X R R e R R R R IR R R
IR BEEE BB,

(3) BT ZSHONE 434 45 % F 2 m/min  #
YR 60A JRIBHEN 9.5V BB 160A /2
HEHF 12cm/min,

(4) HIEEEE LN 230HV, 270 A B
BRI EEE A, &S E R 430HV, Z 5 &K
BiFEARZE 2400V, HE 52 MR8 BE BEAR T 344k

(5) BERATEHERBAL | RN S HRR
W Ll R AR R BT kR . R RS
SR EBENE,

B E30Hk:

11 BB B#EFTX.NEK,%. EBEEENSEFRELYE n-
conel625 A &HAMER [J. MERFEE T, 2013(2):
14-19.

[2] #vek NEE, & L®E. %R Inconel625 &4 K8 I B K
AR AL RELT]. AR 22, 2013(2): 96-99.

[3] %HE, ERRN,&¥E,%. BBIE Inconel 625 & & BB H 4
BRI, £B%IR, 2013(12): 1573-1580.

[4] AbioyeTE, MccartneyD G, Clare AT. Lasercladding of Inconel
625 wire for corrosion protection [J]. Journal ofMaterials Process-
ing Technology, 2015, 217, 232-240.

[5] SilvaCC,MirandaHCD, MottaMF, etal. New insighton the so-

(6]

(7]

(8]

(9]

[10]

(11]

{12]

[13]

[14]

[15]

[16]
117

(18]

lidification path of an alloy 625 weld overlay[J]. Journal of Materi-
als Researchand Technology, 2013, 2(3): 228-237.
VerdiD, GarridoM A, M0 nezCJ, etal. Cr3C2 incorporationin-
toan Inconel 625 laser cladded coating: Effects on matrix mi-
crostructure , mechanical properties and local scratch resistance([J].
Materials & Design, 2015, 67 20-27.
WHE BUE BEN,E. BELRMBRMAL TIG Bi
R[], BEEEER, 2006(7): 49-52.
RAEN, MK, S, BRABR KR TIC BRMLE
BARmATE R[], EEEW, 2012(10): 97-100.
Abioye TE, FolkesJ, Clare AT. A parametric study of Inconel 625
wire laser deposition[J]. Journal of Materials Processing Technolo-
gy, 2013,213(12): 2145-2151.
ShakilM, Ahmad M, TarigNH, etal. Microstructure and hard-
ness studies of electron beam welded Inconel 625 and stainless steel
304L[J]. Vacuum,2014,110:121-126.
Liu S, Liu W, Harooni M, et al. Real-time monitoring of laser
hot-wire cladding of Inconel 625[J]. Optics & Laser Technology,
2014, 62:124-134.
ListF A, DehoffRR, Lowe LE, e¢tal. Properties of Inconel 625
mesh structures grown by electron beam additive manufacturing
[J]. Materials Science and Engineering A , 2014, 615: 191-197.
XuF,LvY, LiuY, etal. Microstructural evolution and mechani-
cal properties of inconel 625 alloy during pulsed plasma arc deposi-
tion process [J]. Journal of Materials Science & Technology,
2013, 29(5) : 480-488.
WenP, FengZ, ZhengS. Formation quality optimization of laser
hot wire cladding for repairing martensite precipitation hardening
stainless steel [J]. Optics & Laser Technology, 2015, 65:
180-188.
OlaOT, DoemFE. A study of cold metal transfer clads in nick-
el-base Inconel 718 superalloy[J]. Materials & Design, 2014:57;
51-59.
E EEA ABE. EFELREERI0 8RR
TEARM[T]. REER, 2008(11): 53-56.
Matg s 224 R85, MR SR % 4L DP600 XUAR Y 47 3%
BRI IE R B 4[], BHEEFIR, 2013(6): 81-84.
R R RER S, BTEZRRE T EA R
ERETEWMONA [J]. THBEKREER (ARBF
Ji), 2013(3): 241-245. [

e

MEERAAME 2Rt RE,

net, LEXR—%EF FREAMNME,

3K T2 1 o) 11k F0 BB A B i B

WA EAR S, AT ARHRME R L 17 B ERBEE BIRRE TR, ERiE S AF @58 &, LR/A
AT KFREBF—REEHRB AP, AAHRES AR L BT ¥ KA Mt www.rjggy.com & www.rjggy.

F sh, ATl 448 b rjggy@vip.163.com, FLER—3E REAFMHA,
el ERBE LR RPN MT MAALGER REEL AP RABEBELR AL EFTRE,

230



