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Microstructure and Performance of Inconel 625 Cladding Deposited by Hot Wire Pulsed TIG

GUO Long-long, ZHENG Hua-lin, LI Yue—-gin, XU Xiao—dong, FU Yun-hao, FENG Chun-yu
(School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500)

Abstract: Overlapped beads of Inconel 625 were successfully deposited on the substrate of AISI 4130 by hot wire pulsed TIG
processing, The cladding was rather flat, smooth, and free from porosity and cracking. The microstructure, chemical composi-
tions and phases of the cladding were measured by optimal microscope, EDS, SEM and XRD. The results show that the cladding
is composed mainly of y~Ni matric and some precipitates, which distributes in interdendrities, such as Laves and MC. Addition-
ally, the morphologies of laves are determined by the morphologies of the y~Ni matric, The transition of alloy elements is obvi-
ous in the fusion zoon and overlap regions of adjacent tracks. However, the distribution of all elements in the cladding layer is
very uniform, and the content of Fe at the surface of the cladding is 1. 81%. The corrosion resistance of the cladding and sub-
strate is evaluated by potentiodynamic polarization testing. The outcomes reveal that the corrosion resistance of the cladding is
close to that of wrought Inconel 625, Therefore, the cladding of Inconel 625 by hot wire pulsed TIG can be used to protect the
components made of AISI 4130 steel from corrosion,
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ERBERERRESBNFRIES,HA
EE&EMREM . THRESELHAEE BT M E
phtkRE, DI R HH 2 (API 6A) BER™ ; 4l & 1t
RFEERE BB Inconel 625 &%, R
MM, HEARE AR RMRH T ZEEWKE
. BERERERBRX-FBEEF A
M, B LR IR N R AR & & WS E IR R &1k,
¥ Inconel 625 MR ERIK S b/ R 0 &R
T, 7 15 A% B 8 P B R X B PR A .

B 5h2% & X} Inconel 625 H:RBF R A X B R,
BFELEPAFCEEFE . T HER
XA B2 %t Inconel 625 TS B 1 HE R AT T 38
R, IMRKZEEREZFRAHES TIG #£ 30
CrMo SNEEFR E HEE Inconel 625 54, 4B
BEBmRENET HBENEMEE, FRE
BL,EEENH A S EE TFEMEHRTEM,
BB ZHE MR /NF 30 CtMo #. ILTH
WA T R¥REEE™ R4 TIG % 2. 25 CrlMo
Ak L HESR Inconel 625, 3R RFHAT T & AHM
R.EBHEFEMBHMAENE., FRFH, HER
EHXYEMEERR  EEENERS TEENY
W, HIBREA 50 CH 10% FeCl, BB BB
24 h, A AN EREREREST LK. RE
Pl L2235 5t Inconel 625 B 3T T — B IR KR . (H

J 0o} HE AR RO 4 R I AR AT A BB R AR D
BERANRESE TIG T, R L EHFEREERE
BB S BOR SR,

etk TIG RS TIG ZAb B R REk
WEREHK TZ, RA B RBERK AEEX
INBEERHE BRI S5ER/AD BIKRE.
RERELER AT, SRR BBEHE R,
AN B G MR FLRE L X E 4 i T IR,
SR, R F L Bk vh TIG #: 48 Inconel 625 B4 FF
RBWED. Hith, X & B) Fronius i #422 Bk wr
TIG £ BB R, UAWRKAK T & Ak
AISI 4130 B 4K, 75 H 25 1 # 8 Inconel 625 &
&, EANERRHHEATE UHAR.TEN
4370 LA R B AL E M RBHEAT T BF5E .

1 & ®

1.1 BERH&E

BT B F 4Kk AISI 4130 ¥4l R~F 150 mm X
120 mmX 25 mm, #B 5 AR E, L FERS R
Rl FHERTHELHE, HEE Ra Rl
0.8 pm, R HTFHPIERE B8 LA R BR 5, F Tk
BoRBAZE 300 C, TR ZMS R ERNi-
CrMo-3(Inconel 625), B4 1. 2 mm, L2 4
mFE2mw,

£ 1 ik AISI 4130 gL SR 4

Table 1 Chemical composition of the AISI 4130 substrate (w/ %)
Element C S Mn P S Ni Cu Ti Fe Mo Al
Content 0,29 0.2 0.51 0.021 0.016 0.99 0.02 0.02 0. 006 Bal, 0.175 0.006
# 2 Inconel 625 B ¥ERS
Table 2 Chemical composition of the Inconel 625 wire (w/ %)
Element Ni Cr Mo Nb Fe Ti C Cu Others
Content 64.24 22.65 8.73 3.53 0.16 0. 32 0.2 0.01 <C0.01 0.16

B BT A& 8 Fronius B 3h#« fkok TIG
BERGE. ZRAETERIBRRE.EHESR
FPA 9000 /R B I8 TT 2200 SRR E TT
5000 F4 . WERBRFTASENE 3 =, P
SEAESR.

BIEK 125 mm JBERE SRR 40%, 3k
BRE,BEAR6.2mm, BESREER, I
BHEERWNE L FR. BERREVLHEHESL. H
GBEHRGREIT I ERFE .

F3 e TIC HERBTASHE
Table 3 Process parameters of hot wire plused TIG experiment

Parameters Value

Wire feed speed /(m * min~!) 2

Welding speed /(cm * min~?!) 18
Preheating current /A 70
Peak current / A 240
Background current / A 90
Pulsed frequency /Hz 5

Duty cycle 0.3
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(2) BBEREEH v-Ni BB 17 &
AN K Laves LA R BURR B MC . i dd
FEBXT Laves KA HFEAEEENE W, R
] B R JE A5 Xt DL Laves A B A 53 A 494 «
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¥, BUAAR, BB HKHERT Fe TS
BX1.81%, K @it 5 % & Inconel 625
EARMY,BEHERBHER.
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