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Abstract

Due to the observation of numerous cases of coating failure in weld areas in some refineries in the
country, the effect of heat treatment as one of the weld preparation processes before coating application
was considered in this study. To investigate the effect of the type of preparation process, the samples
were first subjected to five conditions: no preparation, sandblasting, sandblasting + Tempering heat
treatment, Tempering heat treatment + sandblasting, and Tempering heat treatment in a 100% humidity
test for 24 hours, and no significant difference was observed in the appearance of the samples in terms
of corrosion. For a more detailed examination, metallography of the samples before and after heat
treatment was performed using an optical microscope. Observations of the aforementioned images in
the weld zone showed that the ferrite phase with a Widmann-Statten structure containing needle-shaped
ferrites and parallel pearlite plates transformed after heat treatment into a needle-shaped ferrite structure
with larger grains and almost no intergranular pearlite plates. Using the scanning Kelvin probe
technique, the small difference in potential difference between the weld zone and the base metal was
investigated. To quantitatively investigate the corrosion properties, electrochemical impedance
spectroscopy was used in a 3% by weight sodium chloride solution at 25°C for 3 hours. It was found
that after tempering heat treatment, the corrosion susceptibility in the joint area was eliminated and the
corrosion behavior of this area became similar to that of the base metal. However, the corrosion rate of
the weld area was still higher than that of the base metal. Finally, the Tafel polarization test in a 3%
sodium chloride solution at 25°C after 4 hours of immersion showed that the corrosion rate of the base
metal was reduced by heat treatment and the corrosion rate in the interface and weld areas became
almost uniform.

Keywords: Plain carbon steel - Weld corrosion behavior - Tempering heat treatment, electrochemical
evaluation
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4Scanning Kelvin Probe
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WELDING PROCEDURE SPECIFICATIONS
(WPS)
| X Project NameNo, Page: 1 aof
WPS No. - PQ2 i s e AT 3 T 3 6 e Lea 5 S it | Drggualified B
| ApplicationCode: ASNE 821§ 3,83 Fr Qualfied -
Weldng Process (g5) GTAWE Supporting POR(2)
SAAW Type: Monualm Semi-Awomazics Machine = Automare T )
— —— e
JOINTS: (QW-402) POSITIONS: (QW-404)
Joint Design: Single Groove Pocition () of Groove:  1G
BockWeld  Tes O Nom Welding Progrezsion: TUp  ODown
Backing Material: weld backing
Joint Details : FILLERMETAL: (QW-404) 1 2
g ~~-— 4+ - 3pec. No. SFA) AS 1S Al
ot AWN3 No. (Clazz) ER 7056 E-7018
ATy F-¥% ] -
= % 1 1
D Q . 1 % of Filler Mlials Tioa T¥Em
el | R AT ESAB ESAE
dat —a o e Electrode = Fiix (Class) NFE. NE
s e e Trads Vome = =

p——————— ——
BASEMETAL: (QW-403)
P-No. : 1 GroupNo.: 1 To PNo.: 1 GroupNo. © 1
Specificanion Type & Grade Specificarion Tupe & Grade
Thicknezzvange: 10.0-250mm Groove - Fillez:
Diameterrangs = Groove: - Fille:

Prehsat Temp Min - ambiewe or 25°C Temp Range oce purchaser Holding Time: acc. puwrchaser
Inser Paz: Temp Max - Notmore than 150 °C Heating Rate o Cooling Row = -
ELECTRICAL CHARACTERISTICS . (QW-409) CAS. (QW485)

Curvent: 14V Composition Peveent - 2495 999
Polarity: DCEN Ga: Backing d4r
AMPS: 90-1004 Fiow Raze T
Tungzsen Elecorode Sice 3.2 mm
TECHNIQUE : (QW-410) WELDING SEQUENCE
Soring or Weave Bead-  :ovinger Cleaning of Weld Zone
Initial & Inter Poz: Cleaning wire brushing Fit-up & Tack Welding
Method of Back Gouging: NE Welding of rootpas:
Multiple or Singie Pazz (per side)- Multi pazs “"”‘“‘: °-£ﬁg"‘f£$:
Multiple or Single Elecorodez - N.R Griidig & 20

Weid | Fiier Mesal Current Voltage | Travel Heat bput
| 2qer )| o [~ Clas | Dia | Folari @0 | RangetwMin]| EICw S Dok

N 7\ L ] T [ S 0 O 5

220N | SMAW [E-"0I8 | 338 [ATDECP] §5-180 | 2024 | Bv user — l{_-@?
Prowsity VARANIE Cheed by, TAFANTE

Dats 2016/01/25 Dute : 20160131

153V93 5o )9 diges (5 Lubga WPS .\ Jsubs
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