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Abstract

As the pressure-bearing part of the floating coupler, the strength of the spherical cover directly affects the

pressure-bearing and sealing function of the floating coupler in the process of lowering the casing. Firstly, the theoretical analysis

and simulation of the stress of the spherical cover were carried out, and the strength calculation formula of the spherical cover was

established based on the spherical shell model under three-way stresses, taking into account the material and compression the

damage failure form. Borosilicate glass was selected as the material and its compressive strength was obtained by the compression

test. The stress state of the spherical cover was obtained by simulation calculation and the dangerous area was determined. Then

the burst pressure of the spherical cover was obtained by the pressure test, and the test and calculation results were compared.

The results show that the opening pressure of the spherical cover was 46. 2 MPa+3. 8 MPa, and no residual glass was inside the

floating joint after breaking. The maximum broken particles are less than 10 mmX9 mmX3 mm, which meets the strength

requirement of the spherical cover. The results of the study are of great significance to the application of floating coupling in

horizontal wells under casing.
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Fig. 1  Diagram of the floating coupling structure
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Fig. 3 Displacement-load curve of the borosilicate glass under the

uniaxial compression
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Tab.1 Compressive strength of the borosilicate glass specimen

(results of 24 groups of experiments)

PUESRE Compressive strength R /MPa

519 466 408 415 434
391 519 408 435 437
478 515 410 482 456
418 472 462 428 447
518 465 432 485
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Tab.2 Dimension of each measuring point of the specimen
12 B¥JE Thickness t/mm
R Innei\]:;iius gy JEL R N2
Specimen number LS e S
r/mm Center thickness  Edge thickness
1 69.06 4.05 4.01
2 69.12 3.96 4.01
3 69.05 4.02 4.03
4 69.08 4.06 4.05
5 69.14 4.04 4.06
6 69.10 4.02 4.02
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Fig. 4 Bearing stress and displacement nephograms of the spherical cover
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Tab.3 Results of cover pressure test
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. PreSSure dl"()p TeSt opening pressure Deslgn opening pressure . Maxlmum CI’uShlng
Specimen number Relative error/% . . 3
Ap/MPa p,/MPa p,/MPa particle size/mm
1 0.22 44.99 47.15 4.6 10x8x3
2 0.42 45.30 46.58 2.7 10x9x2
3 0.34 43.40 47.26 8.2 10x8x3
4 0.22 53.60 47.55 12.7 8Xx8x%3
5 0.18 46.32 47.41 2.3 10x7x3
6 0.20 43.50 47.23 7.9 9x8x3
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