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Effect on Grooving Corrosion Susceptibility of Electric Resistance
Welded Steel Pipe

Bo Min Seo and Jong Kwon Lee
Department of Materials Engineering, College of Engineering, Soonchunhyang University, Asan 336-745, Korea

The effect welding heat input on the grooving corrosion susceptibility on grooving corrosion
was investigated using commercial electrical resistance welding{(ERW) process in low carbon
steel containing 0.009% sulfur. The ERW pipe has suffered preferential attack of welded zone of
carbon steel used municipal water. The acceleration of corrosion was achieved by applying
potential anodically in 3% NaCl solution and grooving corrosion index were measured. The
optimally welded pipe showed the least susceptibility, while the pipe with lower heat input was
the most susceptible, However, all the studied pipe could not meet the KS specification for
corrosion resistant welded steel pipe for water service. The high susceptibility of ERW pipes was
explained in terms of microstructure, macrostructure, electrochemical behavior and potential
difference between weld and matrix. As a remedial measure, effect of post weld heat treatment
was studied.

Keywords : electric resistance welding, grooving corrosion, corrosion of pipe, sulfur.
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Table 1. Welding conditions of ERW steel pipe

welding condition

sample - -

No. voltage | current |line speed| heat input
(kV) (A) (m/min) | (kJ/sec)

A 10.3 224 40 346.1
B 10.6 230 40 365.7
C 109 237 40 3875
D 11.2 244 40 4099
E 11.5 25.0 40 431.3
F 11.8 257 40 4549
G 12.1 263 40 4773
H 12.4 270 40 502.2
I 12.7 26.7 40 506.7
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Table 2. Chemical compositions of ERW steel pipe
(wt.%)

C Si ([Mn | P S Ni | Cu Ca

0.019 | 0.012 | 0.230 |0.014( 0.009 |0.0110.017] < 0.001
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Fig. 1. Typical microstructure of weld metal in ERW pipe

Fig. 2. Typical microstructure of base metal in ERW pipe

u A% ko] H}o)E(pearlite) 23S 7HHUE 2
gy §HEE v seelEQ Widmanstatten
Ho|Erl EXE 23S #e Ao #HAFHA

P Foll M2 ZAES tESS C, F, [ AU
o32223-% Fig. 3~5°1 Yelidn. 7o
metal flowe BAHCE JFAHAUL, e J&
g gust JEE &L ZH3td Table 39
vehliith 9 ¥%9 A~D AR F A B A¥

Fig. 3. Macrostructure of ERW pipe welded with 387.5
[kJ/m] heat input (specimen C)

5002m
Fig. 4. Macrostructure of ERW pipe welded with 454.9
[kd/m] heat input (specimen F)
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Fig. 5. Macrostructure of ERW pipe welded with 506.7
[ki/m] heat input (specimen I)
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Table 3. Bond width of ERW pipe

(49l tpxm)
A/B|C|D|E|F|G|H]I
bond
. - - 1212 192|80]|92]| 8080
width
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Table 4. Grooving coosion index(a ) of ERW pipe

A|B|C[D|E|F|G[H]|I

a - 11.63(1.79(1.55|1.52(1.54|1.54{1.68|1.57

Table 5. Open circuit potentials of ERW pipe between
weld and base metal

(&9 : mV)
Weld
Base C F "
OCP -573 -582 -644 -652
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Fig. 6. Potentiodynamic polarization curves for ERW pipe
in deaerated 3wt% NaCl soluton at room
temperature.
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Fig. 7. Grooving corrosion index of ERW pipe after post

weld heat treatment
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