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Numerical simulation and experiment on hydraulic expansion process of
expandable liners for small diameter boreholes
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Abstract: In order to ensure the sealing function of expandable liners in @120mm boreholes, based on the proper
design of an “8” shape section corrugated pipe, the hydrodynamic expansion forming process of the corrugated pipe
with different wall thickness and materials is simulated by using the finite element theory, and the indoor hydrodynamic
expansion test is carried out. Under the condition of satisfying the extrusion strength and internal pressure strength,
the thinner the wall thickness of liners, the better the expansion effect; the “8” shape section liners suitable for 120
mm boreholes should meet the following conditions: yield ratio<<0. 6, elongation=25%, tensile strength o, =
410MPa; the minimum diameter of the liners after expansion can meet the requirements of subsequent mechanical
expansion, and the maximum expansion pressure is 13. 6MPa, which meets the requirements of drilling site operation. This

provides technical support for field test of the liners.
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Fig.1 Section of the expandable liner
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Fig.2 Finite element model of the pipe
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Fig.3 Stress nephogram of bellows with different wall thickness after expansion
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Fig.4 Comparison of expansion data of bellows with
different wall thickness
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Table 2 Mechanical properties of different types of pipes
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TGO1 16.9 450 235  0.52 210 10.99  25.71
TGO2 25.0 410 245  0.60 206 10.42  23.42
TGO03  40.0 520 205 0.39 193 9.55 29.71
TG04 24.0 520 345  0.66 212 10.94  29.71
TGOS 29.5 415 290 0.70 210 10.76  23.71
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Table 3 Comparison of expansion data of different pipes

EMIES  EAMME/mm WEEE/ % RKRIEMKE JT/MPa
TGO1 113.5 17.6 21.9
TGO2 119.8 14.1 16. 8
TGO3 126. 4 9.7 21.3
TGo4 116. 8 15.0 13.8
TGO5 93.4 30. 6 9.0
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Fig.7 Section of TGO2 steel bellow after expansion
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Fig.8 Diameter changes of TG02 steel bellows with pressure
RS 25 R AT (D AERE KT Ty i 3 MPa i
Wi Kz 8 MPa B3 2 b, e 048 B R R A2 1L 12
F ) MR Kb 2 A B AR AR TR 1 i 10 MPa
Ja P BUE R BB W/ G K TR ) A R

NS A
1. TGO3 W8 e Kk FE 1 8 12,5 MPa, I ik J5 # i
R D;=119 mm.D,=137.8 mm,D =137 mm

9 TGO3 K EMMKFHE
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Fig.10 Diameter changes of TG03 steel bellows with pressure
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Table 4 Comparison of simulation results of TG0O2 and
TGO3 bellows with their field test results

R i 7N
. BNAME /mm HEIRE /% KB J1/MPa
. W E 117.8 14.1 13.6
ooz [ EDLIEN 119. 8 14. 1 16. 8
TGo3 ML ORI 119.0 13. 4 12.2
BEE 126. 4 9.7 21.3
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