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A study on mechanical properties by PWHT of weld HAZ of high strength steel
for marine structure(in case of SMAW)
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Table 1 Chemical composition and mechanical properties of RE36 steel specimen and chemical
composition of welding wire

(a) Chemical composition of RE36 steel

C Si Mn P S
0.17 0.45 1,26 <0.0027 | <0.0008

(b) Mechanical properties of RE36 steel

T - S(Mpa) Y * S(Mpa) Elongation(%)
597 360 26.6
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{c) Chemical composition of welding consumables

C Si Mn P S Mo
0.07 0.51 0.80 0.012 0.008 0.52

Table 2 Welding parameters

Pass | Welding Filler metals - Type & | Current |Voltage(JTravel speed
No. process AWA Dia polarity (A) V) (cm/min)
class (mm)
1 SMAW E7016 3.2 AC 80~110 ] 20~25 5~10
2~ SMAW E7016 32 AC 140~180] 23~30 10~25
or 120~160| 25~27 5~15
4.0
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Fig. 12 SiY72E¢ 2343 L E016 £4%& A83td SMAWS & 13T IHNE A3
A e ANPA(As-welded) T 550TColA SHFIAYE AP3 AgH AZEEE Yeldz 9l
th £85I AYE AP AlFHo] APstA] &S AFPH nlg AubHoz }e FEFE e
Wi J&e ¢ 4 U ol £Ho2 Astd 2Fo) SHFIAHHZ Ysty tha AEHU o
Foz2 Algdt 53] dAIFHAAE TEAHYA & F$ 230-281Hv A= & FEE U
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Fig. 25 As-welded A|@#o] 58404 4208 T ZAAEs] w2 zF ojARed 2AHY
E yeld agzolth Z uARgd BF ZAAashd &gk 2AA¢e wElE yelzn gl
4208 A3 Fo BMo] /M A(H)E A (-633mV)E UEtdon, WM(-672mV), HAZ(-687mV)<&
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Fig. 4= As-welded A19# 8459 mARYs Ga¥ Ao U 52= 2
Adzmolty. HAZE AR z7|ole 14228xAREY & AFoNN #& 378 7
BM, WM¥E 271%8 tha 948 AF3¢ Jehin 9ee & + Aok 7202 %
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Table 3 Results of corrosion potential measurement test and galvanic test

o %
N

Corrosion potential measurement test(Test Period : 420 min)

BM ~--—mm = L HAZ
As-welded PWHT

54mV 14mV

galvanic test(Test Period : 720 min)

BM ----====wrmm WM --=-—--—-=-- HAZ
iy — — Al
As-welded PWHT

uA 183 A

Table 4= SHFEHE §F9 A7MAAEITHAA)Y W] we} SHIEGFFANA FGEHESE =
Agete] AANF $AA wFAA AVGE APAFES WA o o g IRIA
4 FuAAE, FERE, Ja2E, daE, daA aen gy Fo 23E A Fojoh
Table 4 The data obtained by SSRT as a function of applied cathodic potential
in case of As-welded and PWHT specimen

Stress at Stress at

Stress at Max . Elongation Time to Strain to
load(MPa) off?;tlpgeld Au&g ;)eak (%) Fracture(Hrs) | Failure Ratio
As- As- | As- As- | As- .| As- <
welded| PWHT | gelded | PWHT | yelded | PWHT | welded | PWHT | welded | PWHT | welded | PWHT

Air [681.41 650 [5382| 4196 | 2444 | 251.0 | 5.678 | 6.251 | 46.74 | 50.96
Ecorr | 695.7 | 632.9 | 579.2 | 436.5 | 341.2 | 224.7 | 4.056 | 5.189 | 33.35 | 42.17 | 0.714 | 0.83
-770mV | 700.6 | 6195 | 441.8 | 443.2 | 195.0 | 2253 | 5.198 | 5.316 | 43.28 | 44.26 | 0.915 | 0.85
-850mV § 6353 | 597.2 | 5087 | 4249 | 2234 | 248.1 | 3.828 | 4.21 | 31.74 | 34.63 | 0.674 | 0.673
-875mV || 651.4 | 581.4 [519.2 | 5163 | 357.2 | 2329 | 3.717 | 3.95 | 30.56 | 32.96 | 0.655 | 0.632
-900mV || 6145 | 596.9 | 491.8 | 418.8 | 406.5 | 364.7 | 3.245 | 3.723 | 26.70 | 30.41 | 0.572 | 0.596
-1000mV || 6285 | 521.5 | 550.6 | 415.1 | 478.3 | 263.9 | 2.299 | 2.753 | 19.63 | 22.63 | 0.405 | 0.44
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Fig. 1 Variation of micro-vickers hardness in case of
As-welded and PWHT specimen of RE36 steel
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Fig. 3 Variation of corrosion potential in case of RE36
steel PWHT temperature 550°C specimen as a function
of immersed time in natural sea water solution
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Fig. 5 Flowing current between carbon rod and BM,
WM, HAZ of PWHT temperature 550°C specimen in
natural sea water solution
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Fig. 2 Variation of corrosion potential in case of RE36 steel
as-welded specimen as a function of immersed time in natural
sea water solution
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Fig. 4 Flowing current between carbon rod and BM, WM,

HAZ of as-welded specimen in natural sea water solution

-140 -



