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A Study on Corrosion Properties of welded Alloy 625 for Ship Structure
by Shielding Gases Composite Ratio

Keyung-Dong Park? : Jae-Pil Anx

Abstract : Alloy 625 is used widely in industrial applications such as aeronautical,
aerospace, chemical, petrochemical and marine applications. Because of a good
combination of yield strength, tensile strength, creep strength, excellent fabricability,
weldability and good resistance to high temperature corrosion on prolonged exposure to
aggressive environments. High quality weldments for this material are readily produced
by commonly used processes. But all of processes are not applicable to this material by
reason of unavailability of matching, position or suitable welding filler metals and
fluxes may limit the choice of welding processes. Recently, 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 of
Alloy 625 are evaluated in FCAW weld associated with the several shielding
gases(80%Ar+20% CO2, 50%Ar+50% CO2, 100% CO2) in viewpoint of welding
productivity. The results of the experimental study on corrosive characteristics of Alloy
625 are as follows: There is no remarkable difference among shielding gases., however
they has a striking difference among corrosive solutions by results of distinguished
density and time of corrosive solution. Generally, the shielding gases(80%Ar+20% CO2)
was superior to the other gases on high temperature tensile and a low temperature
impact. but all of the shield gases were making satisfactory results on corrosion test.
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Fig. 1 Schematic diagram of specimen and
welding procedure
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Table 1 Chemical compositions of Alloy 625
(wt.%) (ASTM B705 UNS N06625)

Materia
Is
Alloy
625

C}Si Mn| Cr| Ni| Ti |Fe{Nb |Mo| Al |Co |Ta

0.03 1015 0.1222.3|60.4[0.21|3.9(3.4 | 9.1 [0.14] 0.210.05
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Table 2 Mechanical properties of Alloy 625

Yield Tensile El " Hardness
materials | Strength | Strength oxzog/a) on (?—IVIO)
(MPa) (MPa) °
Alloy 625 556 948 50.1 241~267

Table 3 Chemical composition of FCAW filler

metal AWS CLASS. : ERNiCrMo-3)
Element(wt.%)
C |Si|Mn| P| 8§ |Cr!Ni |Ti|Fe{Nb|Mo|Al |Cu
0.062 0.3810.15 |0.0050.00221.5 {61.8 [0.17|3.21|3.58(8.82|0.28{0.03

Table 4 Welding Parameters and procedure

. Welding Parameters Heat |Interpass

Pass | Welding

No. | Process |Current| Volt | Speed | Input Temp.

' W | v |cpw |kdem)| (T)

1 GTAW | 100 11 65.2 12.1 19

2 | GTAW | 160 13 10.9 17.0 51

3 | FCAW | 190 27 22.7 13.6 33

4 FCAW 200 28 214 157 78

5 | FCAW 190 27 21.1 14.6 94

6 | FCAW 190 21 20.8 14.8 58

7 | FCAW 190 27 254 12.1 117

8 | FCAW 190 21 24.8 12.4 136

9 | FCAW 180 26 222 12.6 58

10 | FCAW 180 26 23.0 12.2 79

11 | FCAW 180 26 22.6 12.4 103
22 AlET ¥ MEuy

A 7 B3 7t (80%Ar+20%C0O2, 50%Ar

+50%COg,
a7) Aol Aol A%

7l A% BAEAY
AxEHh AEAES &3 F vEE AEe
7hEste] ol A%
(HV5) = EA, EFIFF,
g . 4 GEAIY A2 0.5mE St

o

100%COg) el &

o
T

EREL
$4%

H]

A~
o

o7 7

ARAE7

7

FHNEE AA
FH3e) BAF Fobn
3 2ING, ALFANAE

|

L=
RS

Azl A4 HH) AR 2INEL

e ASARAA gol AHEstE gl ASME

Section XIo) w2} =W (Former)3

Fd2, 180°2 ANt 2ZAAA

3.0
e i

X4 = FAE Fig. 29 JeERIAG

AL 38m=E

xI AR

(401)

N5 o

gLl es

ZA3ue] &

2454

Jr 7

L
(b=9.5, t=19, L=250)
Fig. 2 Shape and dimensions of bending specimen
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Fig. 3 Shape and dimensions of impact specimen
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Fig. 4 Shape and dimensions of corrosive specimen

Fig. 5 Photograph of Equipment for Corrosion Test
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Fig. 6 Hardness of Alloy 625 by shielded gases
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bending test



SEEES

Ho7tmd 2 SA 2049 A4e Bl 9l
3 -196CAM FAANEE AAE AAE Fig. 8
o YehHAth Al 71R] B3 74 ol 80%Ar +
20%COHE7FA7F & 707 %33 AFARE
Bl FAE, uA] TS BIEskAE oF 36J,
31JZ 23 W2 e Jehidd. & FEztel
s FAAE 238 U FIgE AL
5 ¢ & Ao " FALNMY 2
b &7sEe F9d AHEETE 80%Ar  +
20%CO B 3728 AHE3lE Ao fad Ao
E gdgth olA4Y Alloy 6257 b9 IE
= FRTFLEM Holu A AL 7}
AA HAAZL, FAANAR A JAME Arrk=o &

° FE ¢ ddo vetuth

l

32 HfE

Impact Value (J)
& 3
‘ T
\
»

r
=1
T

—=—80% Art20% CO,
—*—100%CO,
b~ 50% Art+50% CO,

1 2 3
The number of Impact test

Fig. 8 Result of Charpy impact test
32 Ml ZtX| BZ7tx0 w2 A ZAE

A AR BE7E2EE A 7FA Rurge) o)
FAMEE 3 T RAZALEE Fig. 9~119
et ek Al Mg HAstY 2R #g Ha
g FeFEA WA 65% HNOzolA 484 7-F<t
FolgA HEA4d¥e F A 80%Ar +
20%COE 5 7k2=71 30.6mgo2 71 &4 ve
wgok I8y UeA BEsae Zzb 29 6ng,
28 4mgl 2 BE7pA¥E 84 & xpolrt ¢l
B RO eyt

a2 7R 30%HNQOsol A 6A] 7¢
A e AEE 100%COEE7 2%, 1%HCLA 6
Al ZrERt FoldA 3 A8 80%Ar+20%C0;

e o)

(403)

Alloy 6259 &5XA HE7tA

ZAulo] WE RABH0 BY A7 7

NI Eavdy l"—711 e oy g B3vkiee

2 Aol gl Ao etd, 1y oA
1EE BARANHE S FER T L4384

o Holukz A Alloy 62591 F#slo) Yt @
22 GPOR A3 47 BARE U RO B
Atk F olg ol 47 wsHEe) YARSER
el 2] AEl Al gy
AA37) o) FHAGAe] Hopiut,

to mu Lt

35

65% HNO, 48HR

30 .\\_
\-

Weight Loss (mg)

20

L 1 s
80%Ar+ 20%C02 100%CO2 50%Ar+ 50%C02

Corrosive Solution
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