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A Study on the Post-Weld Heat Treatment Effect Affecting Corrosion Behavior and
Mechanical Property of Welding Part of RE36 Steel for Marine Structure
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Abstract

A study on the corrosion behavior in case of As-welded and PWHT temperature 550TC of welding part
of RE36 steel for marine structure was investigated with parameters such as micro-Vickers hardness,
corrosion potential measurement of weld metal(WM), base metal(BM) and heat affected zone(HAZ),
both Al anode generating current and Al anode weight loss quantity under sacrificial anode cathodic
protection conditions. And also we carried out slow strain rate test(SSRT) in order to research both
limiting cathodic polarization potential for hydrogen embrittlement and optimum cathodic protection
potential as well as mechanical properties by post-weld heat treatment(PWHT) effect.

Hardness of HAZ was the highest among three parts(tWM., BM and HAZ) and the highest galvanic
corrosion susceptibility was HAZ. And the optimum cathodic polarization potential showing the best
mechanical properties by SSRT method was from =770mV to -875mVI(SCE).

In analysis of SEM fractography, applied cathodic potential from -770mV to -87bmV(SCE) it
appeared dimple pattern with ductile fracture while it showed transgranular pattern(Q.C :
quasicleavage) under -900mV(SCE),

However it is suggested that limiting cathodic polarization potential indicating hydrogen
embrittlement was under ~-900mV (SCE). (Received August 22, 2000)

Key Words : Post-weld heat treatment, Corrosion potential, Polarization behaviors, Cathodic protection, SSRT, Hydrogen

embrittlement, Galvanic corrosion
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Fig. 1 Schematic diagram for welding groove
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Table 1 Chemical composition and mechanical

properties of RE36 steel specimen and
chemical composition of welding wire

C Si Mn P S

0.17 0.45 1.26 0.0027 [ 0.0008

(a) Chemical composition of RE36 steel

—

T - S(Mpa) Y - S(Mpa) Elongation(%)

597 360 26.6

(b) Mechanical properties of RE36 steel

C Si Mn p S Ni

0.04 0.40 1.20 0.012 0.008 1.50

(¢) Chemical composition of welding wire
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Table 2 Welding parameters

. .. |Filler metals ) . T
Pass | Welding| Shielding AWA | Dia Type & Curtent Voltage mdl

GQ oag - ° < ity ‘A) Nl ..
No. prootss‘ 85 class  |(mm} polauity | (&) A {aymin)

1 F(‘AW CO. |[ESOTIK2] 1.2 |DCRP/180-240{23-29 10~20
2 FCAW| CO, |ESOTI-K2| 1.2 | DCRP|220~280125~32{20~30
3~ ﬁ*‘CAW! CO. |[RSOTI-K2| 1.2 |DCRP|250-300\28 3220 ~40
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Table 3 Chemical compositions of Al alloy sacrificial
anode

(fommposition| Fe Si Cu 7n ] In Al

Tio i
Weight ) 04 10.0375(0.0325| 5.24 |0.0175Balance
percent{%)
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Fig. 3 Schematic diagram of experimental apparatus
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Table 4 Qualities of sea water used the experiments

I Dissolved Redox
OXYgen potential

!16,197ppm 7.7Tppm l+210mV

Specific
resistance
23T j21_46!20m

L

emperature pH t Chloride
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Fig. 4 Variation of micro-vickers hardness in case
of As-welded and PWHT specimen of RE36
steel
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Table 5 The data obtained by SSRT as a function of applied cathodic potential in case of As-welded
and PWHT specimen

Stress at Max Stress at offset Elongation Time to Fracture Strain to
load(MPa) Yield (MPa) (%) (H]rs) Failure Ratio
As-welded| PWHT |As-welded| PWHT |As-welded] PWHT |As-welded] PWHT |As-welded] PWHT
Air 556.2 552.4 252 355.1 206 27.3 72.3 77.1

Ecorr 546.3 546.4 201 351.0 21.87 25.08 65.4 70.81 0.85 0.919

-770mV 542 557.5 312 346.2 249 26.93 70.2 76.0 0.97 | 0.986

-875mV 549 535.0 302.1 342.9 23.2 [ 26.31 65.5 74.3 1~ 0.91 0.964

-900mV 554.4 550.3 3384 | 350.9 19 | 23.92 53.7 67.5 0.74 0.876

-1,000mV | 555.3 555.9 305.8 | 355.7 T 16 ;2127 45.2 60.1 0.63 0.779

-1.200mV l 535.1 550.1 300 35634 12.3 %( 1642 | 348 46.4 0.48 ] 0.601
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