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Abstract

The effect of Post Weld Heat Treatment(PWHT) of RE36 steel for marine structure was investigated
with parameters such as micro-vickers hardness, corrosion potential and corrosion current density of
weld metal(WM), base metal(BM) and heat affected zone(HAZ), and both Al alloy anode generating
current and Al alloy anode weight loss quantity etc.

Hardness of post-weld heat treated BM, WM and HAZ is lower than that of As-welded condition of
each region. However, hardness of HAZ was the highest among those three parts regardless of PWHT
temperature and corrosion potential of WM was the highest among those three parts without regard to
PWHT temperature. The amplitude of corrosion potential difference of each other three parts at PWHT
temperature 550C, 600TC and 650C are smaller than that of three parts by As-welded condition and
corrosion current density obtained by PWHT was also smaller than that of As-welded condition.
Eventually, it was known that corrosion resistance was increased by PWHT. However both Al anode
generating current and anode weight loss quantity were also decreased by PWHT compare to As-welded
condition when RE36 steel is cathodically protected by Al anode. Therefore, it is suggested that the
optimum PWHT temperature with increasing corrosion resistance and cathodic protection effect is 550C.
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Fig. 1 Schematic diagram of welding groove

Table 1 Chemical composition and mechanical
properties of RE36 steel specimen

(a) Chemical composition

C Si Mn P S
0.17 0.45 1.26 0.0027 | 0.0008
(b) Mechanical properties
T - S(MPa) Y - S(MPa) Elongation(%)
597 360 26.6

2.2 My

RE36AIEHE AlZtF 80°CH +&AA 550,
600, 650°ColA 90% B #AF F wWYAIA, F
dA 2 APHT As-weldedA|BHe] BAEH S
A7138A SN A% ¥l - Wkttt a8 a
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g2 oAstd SHE, AP, A FHEE vlo
ARHAL AE7]E A AEE S8 1
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Table 2 Welding parameters

Pass | Welding | Shielding —1er met%?a Type & | Current | Voltage q;;aeizl
No. | process gas AWS class () polarity (A) (V) (cm/min)
1 | roaw | €O, |ESOTI-K2| 1.2 | DCRP |180~240] 23~29 | 10~20
o | Fcaw | C€O. |ES0T1-K2| 1.2 | DCRP |220~280| 25~32 | 20~30
3~8 | FCAW | CO. |ES0T1-K2| 1.2 | DCRP |250~300| 28~32 | 20~40

K HREGRE 184 H5%, 20004 104
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Fig. 2 Experimental apparatus for corrosion
behavior measurement
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Table 3 Chemical compositions of Al alloy
sacrificial anode

Compoéition Fe Si Cu Zn In Al
Weight
percent(%)

0.084|0.0375/0.0325| 5.24 |0.0175|Balance
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Fig. 3 Variation of micro-vickers hardness as a
function of post weld heat treatment
condition of RE36 steel
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and 650C

620 [ PWHT condition
= —f— As-welded
3 | --0—550C
= -630 ——600T
E i —{—650C
HUN B
£ 640 |
2
Q I
2,
.g ~650 |-
5 o
& 660 . ' ] . :

1 2 3
1.BM 2.WM 3.HAZ

Fig. 4 Corrosion potential immersed for 420
minutes in natural sea water solution
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steel welded joint immersed in natural sea
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Fig. 6 Cathodic and anodic polarization curves as a
function of PWHT temperature of RE36
steel welded joint
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Table 4 Results of tafel test data

icorr(A/cm?) Ba J Rp Corr’ Rate

I I (mV/decade)|(mV/decade)| (ohm - ¢m®) | (mm/yr)

All [1.937x10°%| 2.27%10° 128.4 749.1 2.458%10° 0.225

As- | BM [1.497x10°| 2.23x10° 95.1 194.2 1.851%10° 0.174
welded | WM |1.887x10°| 2.48x10° 71.9 231.5 1.263%10° 0.219
HAZ [1.151x10°| 1.39%10° 85.7 411.7 2.677x10° 0.134

All [1.311%x10°%| 1.67X10° 110.6 404.0 2.876x 10° 0.152

550 BM [2.573x10°| 2.67x10° 107.5 306.4 1.753%x10° 0.299
WM [6.118x10° 9.69%10° 39.3 67.2 1.763% 10° 0.071

HAZ [1.161x10% 2.21x10* | 454.9 502.8 | 8.933x10° 1.348

All [1.447%x10°| 1.81%10° 111.1 448.0 | 2.672x10° 0.168

.| BM [4.796x10°| 7.01x10® 89.7 195.1 5.564 % 10 0.557
600C WM [8.927x10°| 1.90x10™* | 441.4 390.3 1.008x10° 1.306
HAZ (5.216%10°| 7.00x10° 96.8 283.7 | 6.009x10? 0.605

All [1.409%10°| 1.72x10° 113.7 513.0 | 2.869x10° 0.164

650 BM [3.923%10°%| 6.83%10° 168.8 228.1 1.074%10° 0.455
WM |1.184%x10%| 1.49x10° 105.6 4144 | 3.087x10° 0.137

HAZ [1.978%x10°% 2.80x10* 90.0 217.7 1.399x 10° 0.230
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