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Preparation and strength analysis of buoyancy materials for
deep-sea drilling riser

ZHOU Yun*, Yl Qiang® , WANG Liping® , WANG Dongsheng® ., YIN Yansheng®, DONG Lihua*
(a.College of Ocean Science and Engineering; b.Logistics Engineering College, Shanghai Maritime
University, Shanghai 201306 ,P.R.China)

Abstract: Drilling riser system is a critical component of marine oil drilling, and buoyancy module is
essential for deep-sea drilling riser system. In this paper, three phase epoxy buoyancy materials filled with
carbon fiber reinforced hollow macrospheres and hollow glass microspheres was prepared by vacuum pour
molding. Strength analysis has been conducted on the buoyancy modules with different load conditions by
using ANSYS. The results show that the density of buoyancy material is 500 kg/m® and the compressive
strength is 60 MPa. The maximum deformation of buoyancy modules occurs in the free end with a value of
4.08 mm. The maximum stress occurs on the structure adjacent to riser with a value of 50.02 MPa, which
makes the prepared buoyancy modules meet the drilling requirements of 3 000 m water depth.
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Fig.1 The preparation flow chart of three phase epoxy buoyancy materials
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Table 1 Main materials
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Fig.2 Thebuoyancy material and its inner structure
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Table 2 Performance parameters of the buoyancy material

F 2R AL R HiH 18 G A
AR 2.2 GPa GB/T 2567—2008
THFA L 0.38 GB/T 25672008
JE 45 58 BE 60 MPa GB/T 2567—2008
ol s 500 kg/m® GB/T 4472—2011
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Fig.3 The FEM model of the buoyancy Fig.4 The boundary conditions of
material and its corss-section the buoyancy material
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Table 3 Flow speed data

W/ (me s ")

AR FIAE— 4 A A

— A R i [T B
0 2.25 1.66 1.25
100 2.12 1.56 1.18
200 1.35 1.16 0.75
300 0.63 0.46 0.35
400 0.52 0.38 0.29
500 0.41 0.30 0.23
600 0.27 0.25 0.20
800 0.41 0.41 0.41
1000 0.54 0.54 0.54
1 200 0.64 0.64 0.64
1400 0.73 0.73 0.73
1 600 0.90 0.90 0.90
1800 0.90 0.90 0.90
2 000 0.90 0.90 0.90
3 048 0.90 0.90 0.90
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Table 4 The load of design condition
LA AFKE/m o RN/ (m . s I MEE/ (m - s W77 18
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Table 5 Calculation results

Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: Pa
Time: 1
2016/6/7 SHA 18:13

5.0026e7max
4.6453e7
4.2881e7
3.9308e7
3.5736e7
3.2163e7
2.8591e7
2.5019e7
2.1446e7
1.7874e7
1.4301e7
1.0729e7
7.1563e6
3.5839e6
11437 min

3.5
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T I K JJ/MPa BRI /mm
A, 12.82 1.05
A, 25.49 2.08
A, 36.73 2.99
A, 50.02 4.08
As 50.02 4.08
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Fig.5 Ascloud picture of stress

Total Deformation
Type: Total Deformation
Unit: m

Time: 1
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0.0040806max
0.0037891
0.0034977
0.0032062
0.0029147
0.0026233
0.0023318
0.0020403
0.0017488
0.0014574
0.0011659
0.00087442
0.00058295
0.00029147
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Fig.6 Ascloud picture of dispalcement
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