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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—qin, 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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1.1 HEEH&

Ji 344 R ATST 4130 47, R 5F 150 mm X
120 mm X 25 mm, #8 J5 18 50 Ak B2 , 2% B4 W
P 1, T HER R EOR BE AL B ML RE B Ra R
0. 8 o, KRG FH VAR ¥ Uk LA A BR TS . F Tolkom
PRI E 300 C, FF M2 5 A ERNi-
CrMo—3(Inconel 625), {2 1. 2 mm, k2% i 53
k2 7R,

R 1 EE AISI4130 UL FER S

Table 1 Chemical composition of the AISI 4130 substrate (w/ %)
Element C Si Mn P S Ni Cu Ti Fe Mo Al
Content 0. 29 0.2 0.51 0.021 0.016 .99 0.02 0.02 0. 006 Bal. 0.175 0.006
% 2 Inconel 625 B £ WL ZER S
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. 0.32 0.2 0.01 <0.01 0. 16

5 BT % 4 Fronius [ ghi# 22 ik of TIG
BERG., ZRAZEFZHIMAS . EH R4
FPA 9000 R 22 Wi i Ji TT 2200 JEEYE TT
5000 SFA AN, HERIR BT S 800 3R 3 R LRI
SRR

FRIE K 125 mm, SR 38 [0 4% R 4020, HHE
SR B2 H 6.2 mm, BIESYR EEE.
BHEIRZIE 1 iR, HEIRE RS S |
LB B A KT WL G B .

R3 WL TIC HEBERXBASH

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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Fig. 1 Macroscopic morphology of Inconel 625 cladding
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Fig. 2 Cross—section microstructure of the overlay cladding
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Fig. 3 XRD patterns of the overlay cladding
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Fig. 4 Surface morphologies of the cladding in different part
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Fig. 5 EDS results of the different phases
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Table 4 Chemical composition of the testing surface

(w/ %)
Element Ni Cr Fe Mo Nb

Content 62.82  21.89 1. 81 9.22 3.52
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Table 5 Corrosion parameters of the substrate, cladding

and the wrought Inconel 625

E,./mV [,/(mA+cm ?) E,/mV
Substrate —492
Cladding —174 4,.85X107" 542
Wrought ) 4.7X10°" 600

Inconel 625
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