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SHYY e SHGGEFRRT ZX7) o ZA "ok 3) Q7Y 9§ RHIIYR- AFUEE =
Ao ARBEETt v Bol wiFHeh

Abstract —In order to study on the corrosion characteristics of STS 304 pipeline steel weldment for
gas cooling & heating system. the electrochemical polarization test and corrosion test by impressed potential
in 0.5M H,SO4+0.01M KSCN solution was carried out. Also, SEM and hardness of welding zone was
measured. And then passive behavior, corrosion behavior by the impressed potential and SEM aspect and
hardness behavior of base metal(BM) and heat affected zone(HAZ) for STS 304 pipe were investigated.
The main results are as follows: 1) The critical anodic current density of heat affected zone(HAZ) is drained
more highly than that of base metal(BM), and primary passive potential of HAZ become higher than that
of BM. 2) The passive current density of HAZ is drained more highly than that of BM, and passive region
of BM become bigger than that of HAZ. 3) By the impressed potential, the current density of HAZ is
drained more than that of BM.
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Table 1. Chemical compositions and mechanical properties
of testing material. (a) Chemical compositions
(wt%), (b) Mechanical properties.

(@)
Material C Si [Mn} P S | Ni|Cr
STS 304
(KS D 3595) 0.055{0.55{1.100.025]0.005| 8.25 } 18.3
Electrode
(KS D308-16) 0.06]0.72§ 1.1 {0.02:0.006 9.9 |19.7
(b)
Tensile Yield Elongation
Material strength strength (5)
(MPa) (MPa) °
STS 304
S D 3595) 637 274.4 55
Electrode
(KS D308-16) 59%8 ) 47

240
v
. 100 N

Fig. 1. Configuration and dimension of welded STS 304
pipe (unit: mm).

Table 2. Welding condition.

Amp Volt
(A) V)

Heat input

Electrode (kJ/em)

2.6 mm(dia.)*
250 mm(L) 80 75 6
(KS D308-16)
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Fig. 2. Configuration and dimension of specimen for
electrochemical polarization test (unit: mm). (a)
base metal, (b) heat affected zone.
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Fig. 3. Potentiodynamic polarization curves of BM and
HAZ in 0.5M H,S0,+0.0IM KSCN solution.
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Fig. 4. Critical anodic current for passivation of BM and
HAZ in 0.5M H,S04+0.01M KSCN solution.
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Fig. 5. Primary passive potential of BM and HAZ in 0.5M
H,S04+0.01M KSCN solution,

400

g

8

Passive current density, | (uA/cm?)
g
T

0

8M HAZ

Fig. 6. Passive current density of BM and HAZ in 0.5M
H,S04+0.01M KSCN solution.

(Fe - CiuCs BEIY AEERSIEC] Al HEH §
AF-29 AFCr) 2ZRFTE A P2 AL
AR ETHT].

Fig. 6& 0.5M H,SO,+0.0lM KSCN &89 Zoj ]
EABM) ¥ SHIAFEF(HAZ)S F5HdRd=E
vhehd Zlojtt

2o REHdFLEe $HEETR] Feud
FU=rEg o A ARt MifEL 2N K5
AL e SHIIFRET BAVL o FA 12
S ¢ 7 Utk SHEYN o] FEHdRYEIt R
Axcl o ol wiFH= o)fE Fig. 4 2 Fig. 5914
AR vie} o] FHITH = FHIACIER 3
ZH e dqristade R AgastEe] YA A&
o] A2 AF(Cr) 2WFES IAHstnz I F
g RFHE A= EALY o g AFEE
7F 2957 wEel Aoz AL Erhs].

3.2. el7pHgtol| e X FAAHE
Fig. 7% 0.5M H,SO4+0.01M KSCN &4 o)A

KIGAS Vol. 11, No. 2, June, 2007

te.e0 I T T T T

17.60

17.20 —

18.40 —

Current density, | (mA/iem?)

15.69
-108.8 8.8 0.0 52,9 8.0 990.8 11e0.¢

Test time, t (sec)
Fig. 7. Current density of BM and HAZ by impressed
potential (=200 mV/SCE) region vs test time in
0.5M H,S0,+0.01M KSCN solution.
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Fig. 8. Current density of HAZ by various impressed
potential vs test time in 0.5M H,SO,+0.01M
KSCN solution.
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Photo 1. Scanning electron micro-graph of base metal.
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Photo 2. Scanning electron micro-graph of heat affected
zone.
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Fig. 9. Vickers hardness on the welded zone.
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