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ABSTRACT: Inconel 625 is useful in variety of industrial applications because of the resistance to attack in various corrosive media at
temperatures from 200 C to over 1090 T, in combination with good low- and high temperature mechanical strength. Rencently, this material is
also used widely in offshore processing piping in order to extend the maintenance term and improve the quality of anti-corrosion.

In general, high quality weldments for this material are readily produced by commonly used processes. Not all processes are applicable to this
naterial - group, Ni-alloys. Metallurgical characterictics or the unavailability of matching, position or suitable welding processes. .

Nowadays, the flux cored wire is developed and applied for the better productivity in several welding position including the vertical position.

In this study, the weldability and weldment characteristics(mechanical properties) of inconel 625 are considered in FCAW(Flux Core Arc
Welding) associated with the several shielding gases(80%Ar +20%CO;,

50%Ar +50C0,, 100C0,) in viewpoint of welding productivity.
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Table 1 Chemical compositions of Inconel 625 steel (wt.%)
(ASTM B705 UNS N06625)

Material Si Mn C Ni Ti Fe Nb Mo Al Co Ta

Ingg;‘d 015 012 223 604 021 39 34 91 014 02 005

Table 2 Mechanical properties of Inconel 625 steel

Welding Parameters  Heat Interpass
Current Volt Speed Input Temp.
Q. v €M M/a) (T)

1 GTAW 100 11 65.2 12.7 19

Pass Welding
No. Process

2  GTAw 160 13 109 17.0

3  FCAW 190 27 27 13.6

4  FCAW 200 28 214 15.7

5 FCAW 190 27 211 14.6

BRI | 8|4

6 FCAW 190 27 208 148

7  FCAW 190 27 254 121 117

8 FCAW 190 27 248 124 136

9 FCAW 180 26 22 12.6 58

10 FCAW 180 26 230 122 79

11  FCAW 180 26 26 124 103

Yield Tensile .

materials ~ Strength  Strength Ho’z‘%t‘o“ mg;s
(MPa) (MPa) ’

Inconel625 556 948 50.1 241~267

Table 3 Chemical composition of FCAW filler metal
(AWS CLASS. : ERNiCrMo-3)

Element{wt. %)

C S Mn &G Ni Ti Fe Nb Mo Al Cu Rem

0.062 0.38 0.15 21.5 61.8 0.17 3.21 3.58 8.82 0.28 0.03 0.05

—H=2.8~4.0mm

Fig. 1 Schematic diagram of specimen and welding procedure
Table 4 Welding Parameters and procedure
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Table 5 Result of weldability test

Bead Spatter Weld  Wire
appearance pa ability feedability

80%Ar + 20%CO, A little @® A
100%CO2 A much A O]
50%Ar + 50%CO, A medium O @]

@: very good, O: good, A: normal
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Fig. 2 Macro photograph
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Fig. 4 Relation between hardness and distance
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Fig. 5 Relation between tensile strength and temperature

Table 6 Hot tensile strength and gas type
Hot tensile strength(MPa)
20C 200C 400C 600TC 800°C 1000T

Gas type

80%Ar+20%CO, 743 718 555 553 272 101

100%CO, 765 75 711 586 270 9%

S0%Art50%CO, 807 757 666 566 294 84

3.3 =&z

Fig. 6, Fig. 7, ¥ Fig. 8& A20)A 1000T7A 8] &EoA
AY £ 9dg AlH 4 RIVAE AFAEH guns
SEM(scanning electron microscope)2 &4 3+ Al o]tk
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dE(dimple)Hejo] WA I WA By F3 9k
a2y, QRFZge] F23] Wold 800Tole Ml B3yt~ B
T o AR en, & WAl Heje A gudg B 5 9)
I, 1000CoAMe 25 48 5o Qe AL & + Joh

25T

400C

&

Fig. 6 SEM fractography after tensile test(80%Ar + 20%CO;)

200Cc |

AR s ae s

Fig. 8 SEM fractography after tensile test{(S0%Ar + 50%COz)
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