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Abstract

This paper was studied on the electrochemical corrosion characteristics of weld zone for refrigerating
and heating systems pipe. Austenitic stainless steel is widely applied to various fields of industry,
because it is good to corrosion resistance and mechanical properties. But STS 304 is reliable to
sensitization by heat cycle on welding. Therefore, in this study, electrochemical polarization test of STS
304 steel pipe manufactured by arc welding in tap water was carried out. And then polarization
resistance behavior, uniform and local corrosion behaviors of base metal(BM), weld metal(WM) and
heat affected zone(HAZ) for STS 304 pipe were investigated. The corrosion current density of STS 304
steel pipe is high in order of BM(153nA/cm2) < WM(614nA/cm2) < HAZ (1.675¢A/cm?2). The pitting
potential of HAZ(238mV/SCE) for STS 304 is lower than BM(1206mV/SCE) and WM(369mV/SCE).
Therefore, the local corrosion like pitting corrosion, galvanic corrosion and crevice corrosion of HAZ
for STS 304 is more sensitive than BM and WM.
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[Z22] 1] Aspect of the knife line attack
for welded STS 304 pipe.
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<¥ 1> Chemical compositions and mechanical
properties of used material

(@) Chemical compositions (wt. %)

material C | Si (Mn| P S [ Ni| Cr

STS 304 |0.055/0.551.10|0.025|0.005|8.25|18.3

Electrode |0.06(0.72| 1.1 | 0.02 |{0.006| 9.9 |19.7

(b) Mechanical properties

. Tensile Yield Elongation
material strength strength .
(MPa) (MPa) (%)
STS 304 637 2744 55
Electrode 598 - 47
a0
o0

all B
- L

[2® 2] Configuration and dimension of welded
STS 304 pipe (unit: mm).
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<z 2> Arc welding conditions
Heat input
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(kJ/cm)
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[23 3] Schematic diagram of polarization
test equipment.
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[3% 4] Polarization resistances of base metal,
weld metal and heat affected zone for

STS 304 in tap water.
[1% 5]= STS 3047
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5] Tafel polarization curves of base metal,
weld metal and heat affected zone for
STS 304 in tap water.
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[2 2 6] Corrosion current density of base metal,
weld metal and heat affected zone for
STS 304 in tap water.
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[32% 7] Potentiodynamic polarization curves of
base metal, weld metal and heat
affected zone for STS 304 in tap water.
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[22 8] Cyclic polarization curves of base metal,
weld metal and heat affected zone for
STS 304 in tap water.
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(c) Heat affected zone REW BWEREMIZOWT, HAGEEGE,
(22 9] SEM/EDX of base metal, weld 3(1), 218~220, 1985.
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-89 -



i
P

£
0
n

William Glows, London, 178 ~181.

Denny A. Jones, Principles and prevention
of corrosion, Macmillan Publishing Co.,
151, 1992.

J. R. Davis, Corrosion under- standing the

- 90 -

William stephen tait,

IN
e
1z

basics, ASM international, 151~152, 2000.
An

corrosion

introduction to

electrochemical testing  for
practicing engineers and scientists, 65~66,

1994.



