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Table 1 The Radial Displacement u of Interior Node (cm)
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N ] R ] ¥ W i l Roxg
‘ 10 12.654 | ’ ; —~0.56

20 12.697 ‘ 12.725 ; —0.22

40 12.718 | —-0.07

B2 BAROELRMES (kPa)
Table 2 The Stresses at Centroid of Element® (kPa)

Or t [o4] o §

y
CHREW | M W | R2s | ARER | M6 R | BE% | ARTR | M6 M | e
10 | —783.990 E ‘ [“440‘60 ‘ 2331.475 | E —1.18 | 353.604 ] R R
20 : —787.030 | —788.697 —o.21 | 2352.557 | 2359.324 | —g.29  357.135 | 357.331 —0.08
T(Tf —788.402 —0.04 | 2362.065 0.12  358.802 0.39
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N3 BAROELRHNEAN (kPa)
Table 3 The Stresses at Centroid of Element® (kPa)

N Tr o8 Oz
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20 -:9:.129 —292.317 | —0.19 | 1118.668 | 1123.375 | —p.42 | 311.733 | 312.909 | —0.39
40 | —292.513 0.07 | 1123.081 | —0.03 | 312.811 J' ! —0.02
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B4 E R & B (cm)
Table 4 The Displacement of Node (cm)

4R 8| BANE u | WORB v % A 8| BAESE . WS

1 | —0.2411 | —1.0300 T 0.5739 —0.0083
2 | —0.1241 ~1.0300 20 0.5347 —0.6194
3 ' 0.0020 —1.0300 | 0.2096 ~0.6672
4 0.0032 —1.0300 22 0.0595 —0.9426
5 | 0.0000 —1.0300 23 0.0000 —0.9092
6 0.0547 ~0.6300 2 0.5000 0.0637
7 0.1765 —0.8537 T 0.6254 —0.0136
8 0.0588 ~1.0131 2% 0.5880 —0.1289
9 0.0146 —1.0897 | 0.4261 —0.3480
10 0.0340 —0.9924 2 0.2753 —0.3830
1 0.0000 ~1.0228 2 0.0000 —0.5984
12 0.3641 0.0912 30 0.5000 0.0000
13 0.5001 -0.5026 31 0.4960 0.0000
14 0.3366 ~0.7451 32 0.5613 0.0000
15 0.1556 ~1.0037 S Y 0.6031 0.0000
16 0.0171 . —0.9670 o3 0.4645 0.0000
17 0.0000 —0.9810 Y 0.4140 0.0000
18 0.5000 i 0.1709
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Fig. 5 The radial contact pressure on the internal wall and external

wall of the elastomeric—cylinder
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%5 BRTEOLMESN (kPa)
Table 5 The Stresses at Centroid of Element (kPa)

BILS R oM K 7 o
1 —13304.3300 —8810.3160 —12546.7900
2 —8111.6830 —7186.6200 —6588.6060
3 —6934.0340 —6151.1240 —6592.7150
4 —6453.1150 —6873.8880 —7306.8910
5 —11639.8500 —9981.3600 —9724.1010
6 —7415.9010 —17429.9220 —8806.7040
7 —6756.5200 —5172.4250 —12119.7900
8 —3042.8290 —2688.2290 -~ 8857.2480
9 —15767.1100 —13141.4800 —22785.6900

10 —3725.9890 —4304.1670 —5690.8710
11 — 7467.7160 —6682.7570 —0633.8990
12 —5851.1560 —6383.4780 —7078.2350
13 483.7604 921.5767 —789.3633
14 —3174.5530 —5218.9130 —9246.2670
15 —1039.2910 —3511.5670 —8229.7940
16 ~1198.3480 —4715.3490 —8051.8430
17 —5325.5550 —6015.4500 —6911.4140
18 —2947.4280 —1132.6840 —~1592.9100
19 — 2847.0860 —1772.0940 —6126.3060
20 —831.5527 —3804.3250 -~ 75626.6150
21 62.4956 —3534.8370 —7005.2300
22 1155.8320 —3160.7460 -—6354.3190
23 —4149.0180 ~2722. 4450 —3286.7850
24 —3954.6030 —2836.7580 —4259.1790
25 —3012.4520 - 3239.7370 —5598.8860
26 —2671.0650 —3953.7900 —7591.2140
27 ~2790.2230 —5859.5110 —10479.4600
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NON - LINEAR MIXED FINITE ELEMENT METHOD FOR
THE ANALYSIS OF ELASTOMERIC SEALED ELEMENT
IN OIL WELL PACKER

Fan liaqi, Qu Xiangangs, Yang Xiaoxiang

(Daging Petroleum Institute)

Abstract

The sealing elements in an oil well packer are made of elastomeric materia—
1s with non—linear geometry and material behavior.The non—linear relation of
the materials is generally expressed in terms of a deformation tensor with
three invariants of in this paper, on the basis of the principle of stationary
potential energy and total Lagrange formalation, an incremental non—linear
mixed finite element formulations of large displacement and large strain
have been developed for elastomeric materials.Four—node quadrilateral isopa
rametric ring elements are used to analyze an infinitely long thick-walled
cylinder subjected to internal pressure, The computed results agree very clo—
sely with the exact solution, and the procedure is effective and reliable,
The computations of the displacements, stresses and contact pressures are
given which shows that: (1) the sealed tube is compressed on the external
wall in the upper corner to turn upwards gradually; (2) the stresses in the
sealed tube are basically compressibles (3) there are certain contact pres—
sures on the internal wall and external wall of the sealing elements.The fin—

dings are useful for the rational design of the elastomeric sealing elements.
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