YV-OY(\WAA)F s e wtiga 5 pske

SS9 Y0 Pl (S35 5 phale 4 Cuplie 5 jlslun, oL

Wans “iyﬁ} B sk 5,8

Lo sage (Sl 3 g (o ) 5 gt
Olgdo] i oS> 3l go | punligs 2 LSl
QA llas 30 —AA/2 Y/0 8 e 3L, 50)
ST Ghass cnl 5o e an 33,8 o llisn lus 3 518 el 528 I3 Comge (S 5 Gl & Sl Wle s e (ol 250
oSl axdl il Oge3l SKaS 4 iS5 sslesil Sy 5 (36 Gla s A 3ls i e S5 - S B S i) 4 STO Sl
sl S5, skle S sl 0lis EDS) 5 S IS ik ST 5 SEM) Lios) s, Sy Ko dOM) s 5 55 s «(XRD)
u‘.]a;ﬂAS.uaMLi.M.ula-;le-J:wA}J@UL:lSQA:Ub-m.4>_-)3L...x..':l{d»rﬁfjl&d;@\gjsﬁo\(f”mclﬁ@yw)jl_éJ.ach.Li
5wV s S ol S le G 3l sole 5 CU- 24.26 Ni9.31 Cr-5.77 MO _bard oS 5 shls &V 05 5 iSs, o o sl

L glos 53 S 2 558 O3l 31V 25 5 S5 (il S, s 5 ie 0 (SN S TYA 5O i e (S35 05 S5
53 Ghale o Caslie (5l o e 0l () 2S5, (23 S 15 addlas 5,56 EDS 56T 5 SEM sl S 4 il T 5 A3 eslind

Al YO i Sl S 55 53 gaeeeST il & e 53 165 Uil ) Rl ¢35k S @ Ol 1 R ) o 43,5 TAD 3s

)).,a;- J.Tl Jiéjfﬂ ARSI/ “ Y V0 s s )‘ SKas! asls U’:‘AS 90 nu,:.i\..ﬂ CJJ ﬂlsj.v a})’\.& J;"'.'.L” Sl )\ ok Jf@ 6J:Ms. ‘.;A.ﬂ

ol o3 5 e S5yt Sl g W GRS S S A3 e Ol 05051 S8 4 5 4V (Saust 4 Calie ;S
3L EalS /Y NACM? o YA NACM? 51 S5, 0L 5 s IS,

S il s S i (s FYO LS 6 IS slre3lg
Evaluation of Microstructure, Wear and Corrosion Resistance
of Inconell 625 Clad Layer on Copper Substrate

Mansour Rahimi, Masoud Soltani, Mehdi Salehi
Department of Materials Engineering, Isfahan University of Technology
(Received 26 April 2019, accepted 11 August 2019)
Abstract
Improvement of copper surface properties, such as wear resistance and corrosion resistance, increases the application
of this metal in various industries .For this purpose, Inconnell 625 alloy was coated with Gas Tangsten Arc Welding
(GTAW) on copper. Phase analysis and solidification behavior of coating were performed using X-ray diffraction
(XRD), optical microscopy (OM), scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy
(EDS). The results showed that the coating structure contains the y phase, with the secondary products of niobium-
rich. Due to the full solubility of nickel and copper in solid state, it was observed that the region created between the
coating and the substrate has a chemical composition of Cu-24.26 Ni-9.31 Cr-5.77 Mo and is free from metallurgical
defects. The microhardness of sunstrate and coating was measured 50 and 338 vickers, respectively. In order to
investigate the wear behavior of the coating and the substrate, the pin on disk test was used at ambient temperature.
The wear surfaces produced at ambient tempreture characterised at micro-scale level using SEM and EDS. The
presence of coating increased wear resistance of about 85%, which can be attributed to the change in the wear
mechanism from delamination wear (related to copper) to oxidation wear (related to inconell 625). The oxide layer
formed from the wear pair, in addition to reducing the wear rate, reduced the friction range from about 0.2 - 1.5
(related to copper) to 0.3 - 0.8 (for inconell 625). The study corrosion property of coating and substrate was also done
by polarization test. The results showed a significant increase corrosion resistance of copper in the presence of this
coating and corrosion current decreased from 239 nA/cm? to 0.27 nA/cm?.
Keywords: Inconell 625, Copper, Arc welding, Wear, Corrosion.
E-mail of Corresponding author: mansour324@gmail.com.
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