sRpAgyX|

J. Corros Sci. Soc. of Korea
Vol. 22, No. 2, March, 1993
(MEWR

BA&E ME FMao) vXs 4R 2 X9 e

F 4 #-k E

A8 R B

YNGR NeFta
gE1Ad T FHFEA

wy el T ) EAT A

Effect of Alloying and Heat Treatment on the
Grooving Corrosion Resistance of Low Alloy Steel Pipes
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*Surface Engineering Laboratory, KIMM
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Grooving corrosion resistance of ERW(Electrical Resistance Welding) SPH T-2 steel pipes

was investigated by potentiostatic experiment at —600mV vs. SCE in 3% NaCl solution.

To improve the grooving corrosion resistance, various pipe manufacturing processes were

studied, such as heat treatment, hot forming, welding process and alloying effects. Post weld

heat treatment and hot forming could improve the corrosion resistance of ERW steel pipes

by a factor of two. Induction welding could not have considerable effects. The modification

of chemical composition was the best way among the tested process. Addition of Ni and

Cu and reduction of sulfur below 0.005 % (PSP-GR2) compeletely inhibits the grooving corro-

sion. The results were explained by galvanic corrosion, which were confirmed by chronopote-

ntiometry and zero resistance ammeter experiments.
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Table 1. Chemical composition of specimen
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(wt %)
C Si Mn S Ni Cu Ca
SPH T-2 0.060 0.018 0.36 0.015 0.10 0.053 <0.001
PSP-GR2 0.059 0.22 045 0.003 0.18 0.19 0.004

Table 2. Description of test condition

—A 4" diameter parent tube welded by electrical resistance method
-B A+900C normalizing

—C A +reducing diameter to 20¢ with SRM

—D 50¢ tube welded by induction heating

—-E D+900C normalizing

S— . conventional SPH T-2 steel
M~ i modified SPH T-2 steel(PSP-GR2)

LROEIA



144 W3R e 2l x)

223 A2ZA 1993, 6

Potentiostat

o o o
Luggin
Welding probe Salt bridge
‘zone }
Reference
ﬁ ! U electrode
3% NaCl Saturated
solution KCl1 solution
. Pt Counter
Specimen electrode

Fig. 1. Experimental apparatus for grooving corro-
sion test.
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Fig. 2. Cross section of corroded specimen.
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Fig. 3. Schematic diagram of galvanic corrosion

test set-up.
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Table 3. Result of accelerated corrosion test
. Specimen Weight Corrosion Groove Depth(mm) -
Alloy Condition . ) - - - o
Weight(g) Reduction(g) Depth(mm) inner side outer side
s A 9.792 1318 0.16 0.20 0.23 2.35
B 9.420 2.546 0.31 0.07 0.08 124
C 7.939 1.268 0.15 0.06 0.07 1.40
D 11.740 1.459 0.15 0.19 0.22 2.39
E 11.022 3.972 041 0.15 0.21 144
M A 9424 2.507 0.30 - = 1.00
B 9.140 1.530 0.19 - - 1.00
C 8.118 1.885 0.22 - = 1.00
D 14.876 2.824 022 0.06 0.07 1.29
E 13.914 2518 0.21 0.05 0.06 1.24
S3SPH T-2

M ; Modified SPH T-2(PSP-GR2)

Photo 1. Photographs of grooves of SPH T-2 a) S-A specimen b) S-B specimen c) S-C specimen.
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Photo 2. Photographs of PSP-GR2 tube after grooving corrosion test. 2) M-A specimen. b) M-B spe-

cimen. ¢) M-C specimen
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Fig. 4. Potential-time curve.
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Fig. 5. Current-time curve.
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