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A Study on Corrosive Characteristics of Inconel 625 for Petroleum
Application by FCAW Process
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ABSTRACT: Recently, Inconel 625 is used widely in offshore processing piping in order to extend the maintenance term and improve the
quality of anti-corrosion. According to the resistance fo attack in various corrosive media at ftemperatures from 200U to over 1090T , in

combination with good low- and high-temperature mechanical strength.

In general, High quality weldments for this material are readily

produced by commonly used processes. in recent years, the flux cored arc welding(FCAW) process is becoming more popular due to higher
deposition rate and a better weld quality as compared to the shielded metal arc welding (SMAW) process, at the same time, exhibiting equally

good weld metal toughness similar to the SAW process.

In this study, the weldability and weldment characteristics(mechanical properties and corrosive environment) of Inconel 625 are considered in
FCAW weld associated with the several weld shielding gases(80%Ar + 20% CO,y 50%Ar + 50% CO,, 100% COy) in viewpoint of welding

productivity.
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Table 4 Welding Parameters and procedure

Pass Welding Welding Parameters Heat Interpass
No. Process Current Volt Speed Input Temp.
@ v (M /) (T)
1  Graw 100 11 65.2 12.7 19
2  GIAW 160 13 109 17.0 51
3 FCAW 190 27 27 136 33
4 FCAW 200 28 21.4 15.7 78
5 FCAW 190 27 211 14.6 9
6  FCAW 190 27 20.8 14.8 58
7  FCAW 190 27 254 12.1 117
8 FCAW 190 27 248 124 136
9 FCAW 180 26 22 126 58
10 FCAW 180 26 23.0 122 79
11  FCAW 180 26 26 124 103

Fig. 1 Schematic diagram of specimen and welding procedure

22 EENAMAIE

A, ¥ d7die §HANA A Z1Eclgn & 4 Sle
£AJYAEE st B d70 A8-" FCAW £3 BE
7t e 20] 33RE AREEIHTE A MAlE 80%Ar +
20%C0; o)z, F WAle 50%Ar + 50%CO, A HAe
100%CO; ojck 8] &34 F SHEAE simpyAs
(Radiographic Inspection)®} nj=g AlFo g Z23 FAI}Y
tt.

23 A

BHF vl=E AHEE 7FEste] Sl AE F micro vicker's
hardness tester(HVB)2 HIAARAEAIHS FH3Ac}) HAx
Ae A, 9T, £35F €22 AL, T gEALelY T
Z4E 05mmz ST el AlFH Zo] A A FR

Table 1 Chemical compositions of Inconel 625 steel (wt.%)
(ASTM B705 UNS NO06625)

Materials C Si Mn P S

G Ni Ti Fe Nb

Mo Al Co Ta

Inconel 625 0.03

015 012 0009 0002 223 604 021 39 34

91 014 02 005

Table 2 Mechanical properties of Inconel 625 steel

materials Yield Strength Tensile Strength  Elongation Hardness
{MPa) (MPa) (%) (HV10)
Inconel625 556 948 50.1 241~267
Table 3 Chemical composition of FCAW filler metal
(AWS CLASS. : ERNiCrMo-3)
Element(wt. %)
C S Mn P S G Ni Ti Fe Nb Mo Al Cu Rem

0.062 038 015 0.005 0002 215 618 017 321 358 882 028 0.03 0.05
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Fig. 2 Shape and dimensions of corrosive specimen

Fig. 3 Photograph of Equipment for Corrosion Test

3.1 OjM=x%| wis}

7t RE7AER S BYE olazados sl
Zeld g F AR5 (EN3 0 B 220502 oFsid
EHEE 2 €I9FRY mARYL #2314} Photo 19 2t
HE7bso] g &3S 3 G99 vjAzE Ale Yel
Wdch 8§45, E9¥F 9 =x) 447} Austenite ZZ o]n],
Huzbad uhzae glojads & zloht wWile gl A

FRY REkAEE BE QYN SN SARSE
olRE R} ARFYl BYAL ot HEYAYL F4

= Nbel grHol e A 7IQE Aoz

o}, (Cieslak, 1991)

Heat Affected Zone
(c) 50%Ar + 50%CO,

Photo 1 SEM Photographs of Microstructure
with several shield gases
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Fig. 4 Results of Hardness Test
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