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Abstract

Super-duplex stainless steels (SDSS) have a good balance of mechanical property and corrosion resistance
when they consist of approximately equal amount of austenite and ferrite. The SDSS needs to avoid the
detrimental phases such as sigma(o), chi(X), secondary austenite(y2), chromium carbide & nitride and to
maintain the ratio of ferrite & austenite phase as well known. However, the effects of the subsequent weld
thermal cycle were seldom experimentally studied on the micro-structural variation of weldment & pitting
corrosion property. Therefore, the present study investigated the effect of the subsequent thermal cycle on
the change of weld microstructure and pitting corrosion property at 40°C. The thermal history of root side
was measured experimentally and the change of microstructure of weld root & the weight loss by pitting
corrosion test were observed as a function of the thermal cycle of each weld layer. The ferrite contents of
root weld were reduced with the subsequent weld thermal cycles. The pitting corrosion was occurred in
the weld root region in case of the all pitted specimen & in the middle weld layer in some cases. And
the weight loss by pitting corrosion was increased in proportional to the time exposed at high temperature
of the root weld and also by the decrease of ferrite content.

The subsequent weld thermal cycles destroy the phase balance of ferrite & austenite at the root weld.
Conclusively, It is thought that as the more subsequent welds were added, the more the phase balance of
ferrite & austenite was deviated from equality, therefore the pitting corrosion property was deteriorated by
galvanic effect of the two phases and the increase of 2nd phases & grain boundary energy.

Key Words : Super-duplex stainless steel, Pitting corrosion, Welding thermal cycle
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Fig. 3 Typical thermal cycle (a)A-1 2nd pass, (b)A-1, 3rd pass, (c)B-1 2nd pass
Table 4 Time exposed over each temperature
Temp.(C) Over 400C | Over 500C | Over 600C | Over 700TC | Over 800C | Over 80T | Over 00T | Over %B0C | Over 1000T
Location Cen Toe Cen Toe Cen Toe Cen Toe Cen Toe Cen Toe Cen Toe Cen Toe Cen Toe
ter ter ter ter ter ter ter ter ter
A-1(2nd pass) | 325 | 27 | 225 | 175 17 115 13 6.5 10 0 85 0 7 0 6 0 45 0
Exposed 1 x 13rqpass) | 14 [ 95| 9 [ 4 | 6| o[ 3ol oflo|lolololo]lolo]olfo
time(sec.)
B-1(2nd pass) | 665 | 585 | 45 | 365 | 33 | 265 | 255 | 165 | 205 7 19 4 17 0 15 0 125 0
Table 5 Time exposed over temperature in question during test
Temp.(C) Over 400C Over 500C Over 600C Over 700C Over 800C Over 80T Over 900C Over 950C | Over 1000
. Cen | ,. Cen | ,. Cen | ,. Cen | .. Cen | .. Cen | ,. Cen | ,. Cen | ,. Cen | ,.
Location Toe Toe Toe Toe Toe Toe Toe Toe Toe
ter ter ter ter ter ter ter ter ter
A-1 | 106 685 | 515 | 245 | 245 | 115 16 6.5 10 0 85 0 7 0 6 0 5 0
A-2 | 3255 | 27185 | 118 82 475 20 175 3 4 0 0 0 0 0 0 0 0 0
B-1| 140 | 895 | 705 | 365 338 265 | 255 | 165 | 205 7 19 4 17 0 15 0 125 0
B-2 | 4988 | 4915 | 2585 | 2445 | 130 114 | 405 27 225 8 125 0 105 0 8 0 4 0
C-1| 151 | 1845 65 70 23 25 10 9 6.5 45 5 25 3 0 0 0 0 0
E C2 3265 | 348 | 1815 | 194 | 595 | 695 28 A 3 105 0 0 0 0 0 0 0 0
Ixposed
time(sec) | 1 | 178 | 171 | 5 | 60 | 37 | 34 | 23 | 175 | 165| 12 | 125| 75 | 10 | 45 | 75 | o 0 0
D2 | 446 | 4485 | 257 | 2515 | 1185 | 102 | 685 | 625 37 33 27 225 | 115 5 75 0 05 0
E-1 9 875 38 32 215 | 135 8 4 0 0 0 0 0 0 0 0 0 0
E-2 | 229 |2125 | 138 | 1195 &0 56 415 | 165 23 0 95 0 4 0 15 0 0 0
F-1 & 117 45 55 28 30 195 | 215 | 115 14 75 9 0 35 0 0 0 0
F-2 | 2965 | 277 170 | 1535 &9 785 56 415 21 16 185 | 135 15 11 125 6 10 0
ET (over 600C) =586 xAVHI—32.8 (3)
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