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Study of Galvanic Corrosion Characteristic of Marine Pipe Materials with HDR
Duplex Stainless Steel
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Abstract: Corrosion properties of four marine pipe materials and HDR duplex stainless steel in still natural seawater were
studied. Polarization curves of these materials were plot. Galvanic tests of the four marine pipe materials with HDR duplex stainless
steel were carried out. The results showed that HDR duplex stainless steel excellent marine corrosion resistance and were protected
as cathode in galvanic test by the other marine pipe materials whose corrosion rate was accelerated obviously.
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Table 1 Chemical composition and massfraction of stainless steels

%
1S3 C Si Mn P S Ni Cr Mo
HDR <0.03 <1.0 <2.0 <0.035 <0.03 45~75 23~26 1.2~25 <0.2
1Cr18Ni9Ti  =<0.12 <1.0 <2.0 <0.035 <0.03 8.0~11 17~19 — —
x2 FEARMANANTERRERESH
Table 2 Chemical composition and massfraction of coppers
%
il Cu Zn Sn Si Mn P Pb Fe Al Ni
QAI9-2 A — — — 1.5~2.5 — — — 8~10 —
QSn5-5-5 Rk 46 4~6 — — — 4~6 — — —
QAI8Mn13Ni4Fe3 A — — — 11.5~14 — — 2.5~4 7~8.5 1.8~2.5
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Fig. I Corrosion potential-time curves of the metals in seawater
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Table 3 Corrosion rates of metals and galvanic couples with different area ratio

BRI e/ TAREEA 1L ARGy 521 PR TR LG 11 AR TR LG A 511 e A

ok (mgem ™) B/ (mgem™-d ) IR (mgem®e ™) KHEBRZAII/% S b B I2/9%
HDR/1Cr18Ni9Ti 34.60/160.00 12.65/524.65 35.56/337.04 -63.43/228.0 2.76/110.65
HDR/QAI9-2 34.60/442.54 33.45/511.78 28.89/930.87 -3.32/15.6 -16.5/110.35
HDR/QSn5-5-5 34.60/412.27 20.49/598.70 5.56/2 512.73 -40.78/45.2 -83.93/509.49
HDR/QAI8Mn13Ni4Fe3 34.60/128.89 26.38/226.62 17.71/471.07 -23.76/75.8 -50.37/265.48
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Fig. 2 Galvanic current of different anode to cathode area ratio —ihb
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Fig. 3 Polarization curves of the 5 kinds of metals
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Table 4 Electrochemical property data of the metals

TR AL B e LA T o L 2 B AR AL B AR AL
ik N N (pA-en) 2 5
HDR -0.105 -0.249 0 0.195 393 117
1Cr18Ni9Ti -0.225 -0.2625 0.254 300 -118
QA19-2 -0.23 -0.2412 4.96 50.5 -281
QSn5-5-5 -0.21 -0.216 5 9.14 54.6 -1230
QAI8Mn13NidFe3 -0.34 -0.2922 6.21 75.3 468
A 19 < Ja AL ol e 5 B S i pie, DA i 7 HDR XX (1):5—8.
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