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ABSTRACT: The paper aims to study the failure cause of bimetallic mechanical composite pipe and put forward improvement
measures. A brief comparison of several typical and common manufacturing methods and their advantages and disadvantages
are introduced, and the failure types of the pipes welded by the typical traditional welding process such as girth weld corrosion
leakage or pitting, girth weld cracking, lining collapse or bulge, and pipe bursts, are introduced. Using oilfield application failure
examples, statistical data and test results, the causes of these failure types are analyzed, and targeted recommendations or meas-
ures are put forward. The results show that several typical manufacturing methods of bimetal mechanical composite pipes have
their own advantages and disadvantages, but the bonding force between the inner lining and the base pipe of the product is rela
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tively small. The main reasons for the failure of this type of pipe are high pressure and high temperature, CO,/CI” corrosive me-

dium, the sealing structure and welding process, external anti-corrosion layer construction, stress corrosion or galvanic corro-

sion, etc. According to the field application practice, suggestions or measures to prevent failures such as pipe end surfacing

structure, nickel-based alloy welding material for girth weld, increase of lining thickness and small pipe diameter, etc. have been

put forward and applied, and a good protective effect has been achieved.

KEY WORDS: bimetallic mechanical composite pipe; lining; failure analysis; corrosion
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Tab.1 Principles and characteristics of the main manufacturing methods of bimetallic mechanical composite pipes
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Fig.1 Morphology of corrosion pits or grooves in the girth weld of the composite pipe
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Fig.2 Results of puncture or perforation position in the
girth weld of the composite pipe
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Fig.3 Corrosion morphology of the cross section of the circumferential weld of the composite pipe
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Fig.4 Cracking morphology of the girth weld of the composite pipe in Tarim oilfield
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Fig.5 Defects in the girth weld of the pipe and the junction of the liner and the base pipe
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Fig.6 Lining collapse or bulge morphology of the composite pipe used in Tarim oilfield
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Tab.2 Bonding strength test results of bimetallic composite pipes of different specifications
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Tab.3 Rate of bulging and collapse of the lining layer after the external anticorrosion of the pipe

T A% /mm b %1% F5 A% /mm 1t #/%
1 $508%(14.2+2.5) 6 5 $323.9%(8.8+2) 6
2 $508x(20+2.5) 16 6 $323.9x(12.5+2) 8
3 $355.6%(10+2) 17 7 $168.3%(5.6+2) 0
4 $355.6%(14.2+2) 28
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Fig.7 Morphology of the composite pipein Tarim oilfield after bursting
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