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Electrochemical potentiokinetic polarization technique is known as quantitative, non-destruc-

tive and a rapid method for detecting sensitization and is essentially suitable for use in industrial

fields and as laboratory research tools.

In this study, electrochemical method was tested as a convenient means of the corrosion

resistance evaluation for AISI 316L and 316 stainless steel(SS) and their welded sections.
The sections were welded by TIG, MIG, CO; and ARC in 0.5N HCI as well as IN H, SO, electro-

lyte with or without 0.01N KSCN.

The results confirmed that electrochemical method could be used conveniently for corro-

sion resistance evaluation except reactivation aspect.
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Table 1. Chemical composition of specimen(wt%)

Element| C Si | Mn| P S Ni | Cr | Mo | Fe

oz fAl CO:7b2% ol &3l ARCHi%ol 4
= Fif T0Amp, EE 20m/minZ 3} kol
FHE REL HERSE PRoZ Sl 10x10m
2717 Aevtolol B JIHIKE YIME RET #
Aisk 100, 200, 400, 600, 800, 1,000, 1,2008] o 2 &4
Avl% 1, 03pm KT ALO, ¥kZ $E Avhst
Aot
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#E(y S H#NE % = TACUSSEL POTENTIOS-

TAT(Type 10-0.05)5 FIH3IR 2 #WHERS B
£15e RigEHE 3L ZAEHSCE)S A
910 FEEM-S IN H:S0,, 05N HCl % IN H.SO.
+0.0IN KSCN& AH&3fgieh. #ig& 25+1°C, Scan
rates 75mV/min® 3}Gom SEEEA ARS
obz@rtaz 305 RZE MERI L BIEMEL R
f -+ 300m/V Elvol A 25rF FE A A TEREK R
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B AL (Ee), MR R ERERE(le), T B TR T
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Table 2. Data by potentiodynamic curve in

1N H,SO, Solution

316L |.019| .70 | .94 |.033{.010 [12.14{17.16] 2.09 | Bal
316 .05 | .41 | .90 | .024 | .008 [11.40{17.03( 2.10 | Bal

W= 7hE 60, 412 20, A 2m 27]9] M-S
7o)l KHHoz HiEIRed TIGS MIGH ol Al
= TR 50Amp, A HE 40m /min, 2s)rpa
2 o}z 22 15¢ /min 7|1F o7 A CO,
S Aol 4= MIGHE#ED 22 fefboll 4 Aslrtas

316L | TIG [MIG|CO: |ARC| 316 | TIG [MIG|CO: |ARC]

mv | Ec |- 305} 326{— 327|— 326]— 349 310|— 315/~ 315/ 322— 325

Eb [+ 820+ 820{+ 820+ 820{+ 825(-+ 8401+ 845|+ B0O{+ 850+ 790

nA le| 20 45| 60| 68| 95]112| 170 | 210 | 230 | 300

cm?

Ip| 15 17| 20f 22] 32 35| 50| 50§ 78] &

Ec : corrosion potential Eb [ break down potential
Ic ; critical current density

Ip : passivation current density
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Fig. 1 Potentiodynamic polarization curves
in 1IN H:80,, (316. and welded).
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Fig. 2 Potentiodynamic polarization curves
in 1IN H,S0,, (316 and welded).
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Fig. 3 Potentiodynamic polarization curves
in 0.5N HCI, (316L and welded).

Table 3 Data by potentiodynamic curve in
0.5N HCI Solution.

316L| TIG [MIG|CO. [ARC] 316 | TIG |MIG|CO: |JARC

mV | E. |-303—315|— 325~ 317|— 315— 325|— 322|— 320 — 317 323

Ee |+ 4901+ 380+ 2304 1901+ 1001+ 278(+ 2301+ 210+ 160+ 120

A I | 5} 70| 75] 95|105| 60| 65| 70 | 80100

a L 8| 10} 15| 16| 16| 12| 15| 18| 25| 30

+E JLehe wolAch 316F+ Egle] -320mVs
A9 wls=sle] Eghe ##f 270, TIG, MIG, CO; =
ARC ##£#oll 4 %% 230, 210, 160, 120mV 2 o}
e Lo} L2 Brfe ol BiEflo] 4 <21 71
o}

Current density (A/al)

Fig. 4 Potentiodynamic polarization currves
in 0.5N HCI, (316L and welded).
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Fig. 5 Potentiodynamic polarization curves
in 1IN H.S0,+0.01N KSCN, (316 and welded).
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Fig. 6 Potentiodynamic polarization curves

in 1N HzS0.+0.01N KSCN, (316L. and welded).

Table 4. Data by potentiodynamic curve in
1N H;S0,+0.01IN KSCN Solution.

316L.[ TIG |MIG | CO; JARC| 316 | TIG [MIG|CO; |A

mV E. |—276/— 348~ 342)— 355 397 204|— 327]— 334|— 404|-

Ei | —50) —50{ —10f —40( —30 —40 — 30| — 30| — 30|

leleo[=1a[8[&]

I. 5 6| 10 81 10| 11| 13| 12| 10
mA

ol I 0| 0| of 0] 0| 0y O0f 0 O

RAR | o| o] o o of of o] o] o

Ei ; flade potential
I . reactivation current density

RAR : reactivation ratio=ir/ic (%)
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Fig. 7 Suutala Cr/Ni phase diagram.

Fig. 8 Micro structure of 316 L.

Fig. 11 Micro structurs of CO, welded.
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Fig. 13 Micro structure of TIG welded.
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Fig. 15 Micro structure of CO, walded.
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