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Abstract: Because expandable profile liners (EPLs) are connected by welding, their overall expansion
performance is a function of weld expansion performance. To understand the weld expansion performance, two kinds of
EPL welding technologies, namely, manual welding and automatic welding, were outlined. The weld expansion process
of an 8-shaped EPL with a diameter of ¢149.2 mm was simulated by the finite-element method in light of elastic-plastic
mechanics. The weld expansion performance was then analyzed and verified by EPL test well and field tests. The
following results were obtained from simulation analyses and tests. The points of maximum weld stress and strain
during EPL expansion occurred on the EPL outer wall. It was noted that variation laws of weld stress and strain with
internal pressure were similar to those of EPL body stress and strain, although the weld stress and strain were higher
than EPL body stress and strain during the whole process. The 8-shaped EPL with a diameter of ¢149.2 mm and the
weld were still in the safe range when the EPL was pressurized to 30 MPa. The mechanical expansion requirements
were satisfied when the EPL was pressurized to 18 MPa by hydraulic expansion. The results showed that welds
obtained by existing welding technologies could meet the field expansion requirements. The variation laws of weld
stress and strain of EPL obtained by simulation were consistent with the test results. This research can guide the field
application of EPLs.
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Fig.1 Automatic welding mechanism

AT A S REEE, ATSR VIR B O s v B
. VIES DA 50°4 4, Bih 98 b 0.5~
1.0 mm, B¢ RPN 1.0~1.5 mm. 30V I O fA B
TE 40° 45 4 o

L ShHE RV I 3 B, SR AR b 0 P A
R4 5 (metal active gas arc welding , MAG J& ), J# %2
4 $1.0 mm IM-56 BUSTIN R 22 RIS AR Ty Ar RS



% 50 A % 3

FTHEE BIKERETIFE T L AIFE IR 4L A7 © 63

CO, F R R 4: IR A A, R 2 =B8R
PERR, o ARE 13, SR 2 8, AR T2
SR 1,

x1 HHIEMIZSH

Table 1 Technical parameters of automatic welding
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I A \Y% (mmmin ) (L'min )
1 MR 115~125 19.6~20.5  240~280 18~20
2 A 130~138 20.8~21.5  250~300 18~20
3 AR 135~145 21.3~222  250~300 18~20

2 BB R P AR SE P RE BT

SEAH X $149.2 mm 8 IS K SR (CH AT
ST 2 fir ), az SR T 2 e A7 IROT e i 5
¥, 75 ABAQUS A bt a7z 1 MR i ) i ik iple S0 46
PARERL, U $149.2 mm B2 K 3% SUF 763 IR 1 i
P i AR, Xk L g A A B 5 N K e SO A R B T
BEARAR B0, P AR 48 1Y 22 4R DL

(a) ML S I IRASEAY

34.3 mm

<
-«

112.6 mm

143.5 mm

7.0 mm

2 BEORNEBELS
Fig.2 Section structure of EPL
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Fig.3 Numerical model of the wellbore and EPL
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Fig.4 Equivalent stress and strain nephogram of the weld
after expansion
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Fig.5 Variation curves of equivalent stress and equivalent
plastic strain of the EPL body and weld with intern-
al pressure
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Fig.6 EPL sample
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Table 2 Shape parameters of the EPL during expansion

5 JESi/MPa Kf2/mm /ME/mm 45HEZE/mm X RS, %

1 10.00 167.0 150.0 17.0 10.18
2 20.00 168.0 151.0 17.0 10.12
3 30.00 169.0 161.0 8.0 4.73
4 40.67 175.5 173.6 1.9 1.08
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Fig.7 Appearance of the EPL sample after expansion
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