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Abstract

The stress corrosion cracking(SCC) and hydrogen embrittlement cracking(HEC) characteristics of a
weathering steel weldment were investigated in aerated acid-chloride solution. The electrochemical
properties of weldment were investigated by polarization test and galvanic corrosion test. Weathering

steel did not show passive behavior in the acid-chloride solution. Galvanic corrosion between the weld
metal and the base metal was not observed because the base metal was anodic to the weld metal. The
slow-strain-rate tests(SSRT) were conducted at a constant strain rate of 7.87x107/s at corrosion
potential, and at potentiostatically controlled anodic and cathodic potentials. The weldment of
weathering steel was susceptible to both anodic dissolution SCC and hydrogen evolution HEC.
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Slow-strain-rate testing
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Fig. 1 Schematic diagram of specimen

Table 1 Chemical composition of SMA41 base metal.

Composition (wt. %)

Designation

C Si Mn

p S Cu Cr Ni

SMA41

0.15

0.40

1.35

0.027

0.021| 0.40

0.60

0.15

Table 2 Mechanical properties of SMA41 base metal.

Tensile test Elongation
Thickness | Yield stress | Tensile stress | Thickness %
(]
(mm) (kef/mn?) (kef/mn?) (mm)
SMA41 | AW 16 max 25 min 41~55 16 max 17 min
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Table 3 Welding procedure specification
welding process Flux cored arc welding (FCAW)
base SMA41
gas CO,, 15! /min
wire KS D 7109 YFA-58W (Dual Shield 8100W ¢ 1.2)
welding speed .
current (A) | voltage (V) (n/onin) polarity
first bead 200 23 270 DCRP
second bead 220 24 160 DCRP
third bead 230 25 160 DCRP
fourth bead 250 26 130 DCRP
fifth bead 250 26 300 DCRP
Table 4 Chemical composition of filler metal.
, ) Composition (wt. %)
Designation
C Si Mn P S Cu Cr Ni
Filler 0.04 | 059 | 1.01 | 0.015| 0.011| 0.56 | 0.54 | 0.58
Table 5 Mechanical properties of filler metal. s, AlHT vl B E EXE HQE 3 T 2447
— — - Aedd Azadn. Ade Arsad 2L
ield stress | Tensile stress ongation . e
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Fig. 3 Apparatus used for slow-strain-rate-test.
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Fig. 4 Microstructures of welded SMA41
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Table 6 Results of corrosion rate and corrosion
potential measurements.

Corrosion rate | Corrosion potential
(mpy) (mV vs. Sat. Ag/AgCl)
Weldment 7.046 -337
Base metal 10.9 -475
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