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A Corrosion Resistance Evaluation of Welded AISI 304
Stainless Steel by Electrochemical Methods.

S. Y. Baik, K. H. Kim

Abstract’

Electrochemical methods have been proposed as non-destructive, rapid and quantitative
means for determining the degree of sensitization associated with Chromium depleted zones
surrounding precipitates of Cr carbide and formation of secondary phase in stainless steel.

In this study, the specimen of AISI 304 stainless steel and its welded sections, which welded
by TIG, MIG, CO, and ARC, were tested corrosion resistance by electrochemical methods in
0.5N HCI and 1N H,SO, with or without 0.01N KSCN.

The results were confirmed that electrochemical methods could be used as a test method of
corrosion resistance evaluation for the welded AISI 304 stainless steel.

I FF ]
Bk Byl E¥Y BES A vy
olEf =AM FFH HE, AWt
2, Robeo £&, LET%, RRILE #
FREY, MIF A7 EXoBdAM B
w, KEER, TEES ATHRE W BEY
MiEEA EREC] EmE2 ok oled #
e KERsr kel ofsted MvsHw B
A Asole BEER 5% EEs2

* IE&E, KEREEMASE
* 2ERBE TRASE

2 ofo

A BB Lo mER S
ol & EE WEE <lste] HEM A Yrluz
RS el BIRAY Mol AR ol
B zelvh #wAE T 5 glvh AFAAY &
Bl 2] gl thd Bl Bbtol sl B
<= &7 dom i mEel i Bk gl
oY e EAS BRMISMo R
FEE o 22 gojr}, 1319
wteba] A& ﬁ%ﬂlﬂh S
MIG, CO, % ARC #%#:< 44 P

e TIG,
FERIERY

(83)



84 BB ARMBES, B 145 ALK, 199

ole} udsti EEM REES sbxa ?l
ERILLBH kel oa BHeihel mrts 7
f sharat &t

2. BEMH H BRFA

2-1. BHMHS 558 ¥ HEMT

Bl #HAY fMe BEAdM AR
AIST 304 wliqlel~gfolw] B 316L #
rede RS, el (bERy mee
Table 13} #c},

Table 1. Chemical composition of specimen(wt%;)

Element | C | Si {[Mn| P | S | Ni| Cr | Fe
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Table 2. Welding Conditions of Specimen.
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TIG MIG CO, ARC
Size (LXBxt), mm 60X 20X 2 60X 20%X2 60X20X2 60X20X2
Shied gas Argon Argon CO,
Shield gas consumption, 1/ 15 15 15
min
Welding speed, cm/min 40 30 30 20
Welding heat input, W/mm 149 224 224 298
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Fig. 1 Potentiodynamic polarization curves of 304
and welded stainless steel samples in 1IN H,
SO..

Table 3. Data from 1IN H,SO, by potentiodynamic

curve.
304 TIG | MIG | CO, | ARC
v Ec —310 | —315 | —315 | —317 | —320
m
Eb | +875 | +930 | +930 | +930 | +870
rA Ic 130 350 550 620 900
em?® | pp 35 48| 55| 68| 85
Ec: corrosion potential.
Eb: break down potential.
Ic¢: critical current density.
Ip: passivation current density.
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Fig. 2 Potentiodynamic polarization curves of 304
and welded stainless steel samples in 0.5N
HCL

Table 4. Data from 0.5N HCI by potentiodynamic

curve.
304 | TIG | MIG | CO2 | ARC
Ly | Be | —298 | -390 | 384 | —390 | —391
Eb | +160 | +130 | +115| +30 | +10
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em® | 1p 17 16 17 25 25
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Fig. 3 Potentiodynamic polarization curves of 304
and welded stainless steel samples in H,SO, +
0.01N KSCN.

Table 5. Data from 1IN H,S0,+0.0IN KSCN by
potentiodynamic curves.

304 | TIG | MIG | CO, | ARC

Ec | -402 | -397 | 415 | 420 | 423

TTEf (370 -50 | -0 | 601 - 65
mA/em?| e 6 | 70| 5 | 8 | 9
uhjomi| Ir 27 | 90 | 102 | 130 | 1000

RAR | 004 | 0,13 [ 0.18 [0.16 | 111
Ir : reactivation current density.

RAR : reactivation ratio=ir/ic(%).

Ef: flade potential.
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Fig. 5 Micro structure of TIG welded.

3!

Fig. 7 Micro structure of CO, welded.
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Fig. 6 Micro structure of MIG welded.

Fig. 8 Micro structure of ARC welded.
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Fig. 10 Micro structure of CO, welded.
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Fig. 11 Suutala Cr/Ni Phase deagram.
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