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Erosion and Corrosion Superposition Mechanism of Thermal Screen

LI Xiaobo, ZHANG Hailong

Oilfield Optimization Division, China Oilfield Services Limited, Tianjin 300450, China

Abstract Failure simulation experiments of multiple thermal fluid recovery sand control screen were firstly carried out in erosion,
corrosion and erosion— corrosion superposition conditions. The experiments were carried out in high temperature and high pressure
reaction still. The corrosion rates of screen block sand medium were respectively observed in three conditions by weight loss method,
the corrosion rate of 434 material in superposition condition is 75 times higher than that in erosion condition and is 53% higher than
that in corrosion condition. Macroscopic and microscopic analysis were carried out by scanning electron microscopy (SEM) and energy
dispersive X-ray spectroscopy (EDS). Results showed that corrosion rates in superposition conditions were observably higher than those
in single erosion and single corrosion conditions. The destructive effect of corrosion to organism and erosion to corrosion protective film
promote mutually, which leads to the increase of damage degree.
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Fig. 1 MeshRite sand screen and MeshRite material Fig. 2 CMS screen and material
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Table 1 Material of screen elements
T PR BT
i 44 7 - -
B b= HMPE S
Meshitite TP100H 434 (10Cr17Mo) 304(06Cr19Ni10)
T [0} r 1
BB AR
CMS HS100H,R3 GB 022Cr17Ni12Mo2 (SS 316L) GB 06Cr19Ni10 (SS 304)
. T 1 0. T 1
<53 A A
x2 MEUFERS
Table 2 Chemical composition of materials
2 1 BT 3 KU %
kA5
C Si Mn S P Cr Ni Mo
434 <0.12 <1.00 <1.00 <0.030 <0.035 16.00~18.00 <0.60 0.75~1.25
316L <0.030 <1.00 <2.00 <0.030 <0.035 16.00~18.00 10.00~14.00 2.00~3.00

S I FH U AR 5 037 R AR 0 1 2 7 R K K B BC
HARZHCH (mg/L) : K+Na” 663.32, Mg 8.73,HCO,” 742.71,
SO.> 4.79,Cl 388.24, W4 fLF 2042.93,

1.2 KEEH
R EFE T ORI AL, 35 I AR A B

FEE Y SEL, AT 434 4 @ AR A 3161 43 S8 I R 4 b 5 4
Pt Y i YN S 0 ) A R R e i BV | S s M e S L ST
3o FEMVIRAIE NS GG o LA SR 2 D, o SRR
TR Hb 2 7 R LA o

FR3 FFEE PRI | o L T e — e ik N SR A A

Table 3 Experimental conditions for erosion, corrosion and erosion—corrosion superposition

Sy SIS ZF
Sk W
. B COAES O43IE/ i/ kAR, SR, BRI SER R SR
0= S W,
C MPa MPa (m-s™) pm % (°) h i
4l il 120 0 0 2 109~212 1.5 30 120 AU 22 7= H 7K
aliJ&ih 120 25 0.6 0 - 0 0 120 AUl )2 7 H 7K
‘{ _
Zi f 120 2.5 0.6 2 109~212 1.5 30 120 R0l 2 7 7K
1A
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Fig. 3 Schematic diagram of high temperature and
high pressure reactor
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Fig. 4 Specification and dimension of 434 MeshRite sample
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Fig. 5 Specification and dimension of 316L metal
mesh sample
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Fig. 6 Experiment fixture and sample
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Table 4 Damage rates in erosion, corrosion and
erosion—corrosion superposition conditions

T/ (mm - a™)

Bl 434 5 J@ A 316L 4 & M1
ali i 0.0116 0.0025
afi 5 0.5772 0.0034
I~ ik fin 0.8835 0.0050

t e 4 TP G 18 3 405000 55 T 316L 4@ M A
P05 IR FE BN A T 405 1 B A /IR AR 5, (5
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Fig. 7 Macro morphology of screen sample

in erosion condition
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Fig. 8 Macro morphology of 434 MeshRite sample in
corrosion condition
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Fig. 9 Macro morphology of 316L sample
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Fig. 10 Macro morphology of 434 MeshRite sample in
erosion—corrosion superposition condition
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Fig. 11 Macro morphology of 316L sample in

erosion—corrosion superposition condition
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Fig. 12 SEM images of 316L samples in erosion—corrosion
superposition condition after acid pickling
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Fig. 13 SEM images of 434 original samples and after
erosion experiment
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Fig. 14 SEM images of 434 samples after corrosion and
EDS spectrum of corrosion products
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Fig. 15 SEM images of 434 samples after superposition
experiment and EDS spectrum of corrosion products
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