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A Study on the Characteristics of Inconel 625 for Casing and Tubing
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Abstract : Inconel 625 is useful in variety of industrial applications because of the resistance to attack on various corro-
sive media at temperature from 200°C to over 10907, in combination with good low and high temperature mechanical
strength. Recently, this material is also used widely in offshore processing piping in order to extend the maintenance
term and improvement 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 material group, Ni-alloys. Metallur-
gical characteristics or the unavailability of matching, position or suitable welding process. 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 Cored Arc Welding) associated with the severial shielding gases(80%Ar+20%C0O;, 50%Ar+50%C0O,, 100%CO:) in

viewpoint of welding productivity.
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Table 1. Chemical composition of Inconel 625 (Wt%)
Material Si [Mn| Cr [ Ni | Ti { Fe { Nb [ Mo | Co
Inconel 625 {0.15]0.1222.3 (604102139 [ 34 | 9.1 |0.05

Table 2. Mechanical properties of Inconel 625

Material Tensile strength| Yield strength | Elongation | Hardness
‘ (MPa) (MPa) OB IG\)
Inconel 625 948 556 50.1 241~267

Table 3. Chemical composition of filler metal (wt%)

Si Mn Cr Ni Ti Fe Nb Mo Cu
038 | 015 § 21.5 | 61.8 | 0.17 | 3.21 | 3.58 | 9.82 | 0.03

—ef{f=—2.8~4.0mm
Fig. 1. Schematic diagram of specimen and welding procedure.

Table 4. Welding parameters and procedure
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Welding Parameter
Pass | Welding Corent £ Soced Heat Interpass Ao 7 #;A3 Arjolrh
No. | Process | ‘Luren peed | Input(KJ/cm) | Temp.(C
A) Volt(V) (CPM) put( ) p(C)
1 lotaw | 100 | 11 | 652 127 19 23. 4x=d
2 |GTAW | 160 | 13 | 109 17.0 51 24 3o vz g AJHE 7FEsle] o) Ag 3 micro
3 | FCAW | 190 277 | 227 13.6 3 .vicker’s hardness. tester(HVS)2 A= A1&E 83}
4 | FCAW | 200 28 214 15.7 78
5 | FCAW | 190 27 211 146 94 Table 5. Results of weldability test
6 | FCAW | 190 27 20.8 14.8 58 Work | poag Weld | Wirefeed
ability Spatter o p
7 | FCAW | 190 27 254 12.1 117 Shield gas appearance ability ability
8 | FCAW 190 27 248 124 136 80%Ac+20%CO; A little ® A
9 | FCAW 180 26 222 12.6 58 100%CO; A much A )
10 | FCAW 180 26 23.0 12.2 79 S0%Ar+50%CO; A medium o o
11 [FCAW | 180 | 26 | 226 124 103 @ very good, O good, A normal
10 Joumnal of the KOSOS, Vol. 20, No. 3, 2005
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Fig. 2. Macro photograph.
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Fig. 5. Relation between tensile strength and temperature.

Table 6. Welding parameters and procedure

Tensile strength(MPa)
Gas type ; ; ;
257 | 200°C | 400°C | 600°C | 800°C | 1000T
80%Ar+20%CO; | 743 | 718 | 555 | 553 | 272 101
100%CO, 765 | 756 | Ti1 586 | 270 96
50%Ar+50%CO, | 807 | 757 | 666 | 566 | 294 84
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Fig. 6. Results of Charpy impact value.
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