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Abstract: Corrosion of the aluminum alloy drill pipe in the drilling fluid can affect the drilling performance and even
cause serious downhole incidents. In order to improve the corrosion resistance of the aluminum alloy drill pipe, the
organic corrosion inhibitor (C;s Hyg NaO3S or SDBS) or rare earth corrosion inhibitor (La, (SO, );) was added at
some ratio to the polysulfonate drilling fluid at 10 pH and 70°C, and its effect on the 7075 aluminum alloy drill pipe
corrosion was investigated through the mechanical test. The results show that both corrosion inhibitors can reduce
aluminum alloy corrosion in alkaline drilling fluids, and improve the tensile strength of aluminum alloy drill pipe by
up to 6.73%. The second phase particles of Cu, Mg, Si and other elements in the alloy are the corrosion-sensitive
areas. Corrosion pits are formed where the second phase particles have fell off. The corrosion products mainly
consist of Al, C, O and other elements.
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Table 1  Main alloying elements of 7075 aluminum alloy drill pipe

BEILE ST RE | AR SWEE | S8R LWEE

Al 89. 60 Cu 1.61 Mn 0.03
Zn 5.70 Si 0.17 Cr 0.23
Mg 2.29 Fe 0. 34 Ti 0.06
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Table 2  Performance parameters of the polysulfone drilling fluid

RUKERE/ BYERGE/  shin #UIJi/Pa JEKE/mL pH

(mPa+s) (mPa<s) Jij/Pa ¥¥) %44 7.5 min 30 min {H
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Table 3 Tensile strength (MPa) of aluminum alloy after pre-corrosion
in the SDBS polysulfonate drilling fluid

SDBS Jin# /(g + L™1) HLPLHE B/ MPa BUPLE BE R0/ %

0. 00 535
0.03 57155 6.73
0.05 562 749 5.05
0.10 549 H1° 2. 62
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Fig.3  Stress vs strain curve of the aluminum alloy specimen after

pre-corrosion in the drilling fluid with the corrosion inhibitor added
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Table 4 Tensile strength (MPa) of aluminum alloy after pre-corrosion

in the La; (SO, ); polysulfonate drilling fluid
UL/ MPa  H70 758 i 3605 / %%

Las (SO.)5 filiE/ (g« L7

0. 00 535

0.03 550 7% 2. 80
0.05 553 713 3. 36
0.10 54975, 2.62
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Fig.4 Energy spectrum analysis of the aluminum alloy specimen after corrosion in drilling fluid
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Fig.5 Surface topography of aluminum alloy specimens after corrosion by scanning electron microscopy
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Fig.6 Element distribution on corroded aluminum alloy specimen surface in the drilling fluid with SDBS added
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Table 5 Element contents on the aluminum alloy specimen surface

after corrosion with different corrosion inhibitors %

ZmhF  SDBS  La (SO | L4 SDBS  Laz(SO)s
Al 15. 305 23.347 Ca 1. 211
Zn 0. 645 2.566 C 20. 339 20. 455
Mg 0.288 0. 968 (0] 16. 330 49. 365
Cu 0. 339 0.915 S 0.468
Si 0.004 0.518 La 0.188
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Fig.7 Surface topography of aluminum alloy specimens after corrosion by scanning electron microscopy
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Fig.8 Element distribution on corroded aluminum alloy specimen surface in the drilling fluid with La, (SO, ); added
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