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Corrosion Behaviors of Super 13Cr Martensitic Stainless

Steel Under Drilling and Completion Fluids Environment
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Abstract: By simulating drilling and completion fluids environment, the performance of super 13Cr
martensitic stainless tubular products against uniform corrosion, pitting, stress corrosion cracking
(SCC) and acid liquid corrosion was studied. The results indicate that the uniform corrosion rate of
super 13Cr martensitic stainless steel increases as the well depth increases. Further, the uniform cor-
rosion rate of super 13Cr in gas phase is higher than the one in the liquid phase,but it is far less than
0. Ilmm/a both in liquid phase and gas phase corrosion conditions. Since super 13Cr martensitic stain-
less steel contained relatively higher Mo and Ni element, obvious pit corrosion and stress corrosion
cracking did not occur under simulating corrosion environment. After the cyclic acid corrosion test, lo-
cal corrosion including pitting,crevice corrosion,etc. ,did not occur either on the pipe body or on the
coupling.
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Table 1 Test conditions
Well depth/m 0 1524 3353 5182 7090 9000
Temperature/C 40 70 100 130 150 170
CO; pressure/MPa 0.8 0.8 0.9 0.9 1 1.6

Solution/(mg « L= 1)

Cl™ ;505003807 :1217; HCO® ™ :1142;Mg?" :140;Ca’" :160;Na’™ +K™ :33700

Liquid phase —

Sample state

Gaseous phase

Flow rate/(m s~ 1)

Static state
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Fig.1 The detecting position of pitting and crevice corrosion
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Fig. 2 Inclusion and microstructure of super 13Cr martensitic stainless steel

(a)inclusion; (b) microstructure
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Fig. 3 Uniform corrosion rate of super 13Cr martensitic

stainless steel under different well depth
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Fig. 4 Pitting metallography of super 13Cr martensitic stainless steel at liquid phase corrosion under different well depth
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Fig.5 Pitting metallography of super 13Cr martensitic stainless steel at gaseous phase corrosion under different well depth
(a)7090m; (b)9000m
%E"Jﬁgjj jtq: Cr!ﬁ%ﬁ% E"Jﬂﬂ/\%"ﬁ lﬁnﬁff%ﬁi I:P 0.0010 } —*— Common 13Cr 1
[ Cr 88001 8 071 00 A 45 508 29 5) [ e |
I 0 5P A TR BY . 6 0 13Cr . 2K 5 .=
13Cr 1 0 bl 37 00 25 0 T B fh o LT < !
13Cr, 4% 13Cr Al i (i %85 0. 25V, X E Rl F E
=}
Q

0.0004 |
2L 13Cr H Mo, Ni & £ (9 7+ i . BB % BH iy i Ak 2 0.0002f £ By oise /
ol 4 BRI Ao A D TR 85 B e il s a7 B T SR TR 0.0000 | :
FEE T U R A
2.4 $1SCC 1%8E
Pl 7 S BEAAS 6 I B ok 4 47 g i 712 80 % B 6 [ T G R A 1 ok e
Y i BT #8213 Cr B AR R 85 40 SSCHR A AY 2 1T 1 Fig.6 The pitting potentials of different martensitic stainless steel

04 02 00 02
Pitting potential vs SCE/ V



HZ 13Cr By [C AR AN 5 9 A AR5 77 0 PR BRI v 19 )6 ok A A 17F 5 21

B 7 ORFSEBOE S 13Cr D [RIKA G5 SCC 1A ity 2 i OW I 41
(2)1500m; (b)3350m; (¢)5180m; (d)7090m

Fig. 7 Specimen surface micro-morphologies of SCC specimens under different well depth
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Fig. 8 Tube body and coupling corrosion morphology of super

13Cr stainless steel after cyclic acidification test
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