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Abstract

Once the 3PE coating was peeled off from the pipe, the cathodic protection system was failed and
would cause a series of corrosion and cracking risks threatening the operation of oil and gas pipe-
lines. The Von Mises equivalent stress distribution of thermal residual stress of 3PE anticorrosion
pipe was simulated and calculated by ABAQUS finite element method, and the failure area was
predicted. The effects of coating thickness and tail slope shape on residual thermal stress were
evaluated. By analyzing the simulation results, the formation of thermal residual stress is mini-
mized by taking corresponding measures, which can effectively control the peeling of 3PE pipe-
lines.
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Table 1. The geometric parameters of analog pipe body
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Table 2. The material parameter of 3PE anticorrosion pipe
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Figure 1. The distribution of deformation field of 3 PE pipe coatings
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Figure 2. The distribution of stress field of 3 PE pipe coatings
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Table 3. The max thermal residual stress under different thickness of FBE primer film

#* 3. TR FBE RARREE LA TRARZKRNNE

FBE AR um FBE JKi&)Z ) FBE K& )2 FBE K& )2 _ FEEF&?§E
I TR IMPa FHPTRRBTIMPa Bl IR R /MPa Mises %5 41% J1/MPa
140 18.89 27.81 19.64 46.38
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Table 4. The max thermal residual stress under different thickness of intermediate adhesive layer film
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Table 5. The max thermal residual stress under different thickness of external PE coating layer film
# 5 TEPENMGIFEERETIATRARZRENE

PE 4182 FBE K& )= FBE K& )2 FBE KiZ)Z FBE K& )2
JE % /mm IR IR AR LTI IMPa 12 [F) FAGE A2 R 7 /MPa A ) FABE AR B 1 /MPa Mises 25358 /1/MPa
3 17.67 24.96 18.24 42.16
18.66 28.85 19.45 47.18
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Figure 3. Mises equivalent stress diagram (30° tail shape)
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Table 6. The max thermal residual stress under different tail slopes
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