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Dynamical model for the lifting pipe
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Fig.2 Deformation of the lifting pipe

at different time
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Fig.3 Relationship between displacement in X

direction and time on the 21st node
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Table 1 Relationship between ship acceleration and

displacement delaying time

B A/ 0 B 1] / mEE/  ABWEH/
memin~ " min me*min ™2 min
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45 25 1.8 15

60 25 2.4 20
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Table 2 Relationship between ship acceleration and

maximal dynamical stress
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Table 3 Relationship between ship velocity and
maximal dynamical stress
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I KALH /m
memin ' MPa
0 701.4 13.4
30 707 137
45 725 250
60 755 396
75 780 571
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Table 4

dynamical stress and displacement

Relationship between g and maximal

BB T/
i 7 B KAKFALH /m
MPa
0.05 606 11.047
0.1 638 10
0.2 680 9.2
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Table 5 Comparison between calculating results on identical diameter pipe and stepped lifting pipe

RAHNS/ BRGDERA BEBDE  SEHTN

e /m Pt /m K /m MPa  BEA/MPa  RAMH/Mm  ERA

SHR By HE 0.38 0.3 5000 755 755 395 1 500
1B 0.4 0.3 500 487

Bt F2B 0.38 0.3 1000 462 . 487 539 1 100
e HI3E 0.36 0.3 1000 457
4B 0.34 0.3 2500 476
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Dynamic Analysis for the Lateral Movement of a Lifting Pipe
in Deep Sea Mining

Liu Jiang Mao Jiling Liu Beiying Ling Sheng
(UST Beijing , Beijing 100083, China)

[Abstract] Dynamic analysis for the lateral movement of a lifting pipe in deep sea mining is made by using
nonlinear finite element method. The factors influencing the dynamic stress and deformation of the lifting pipe
are analyzed in detail by means of ADINA. A new concept of ‘displacement delaying time’ is put forward and
related influencing factors are also discussed. The results obtained are of great importance to the design and oper-
ation of the lifting pipe.

[Key words] deep sea mining; lifting pipe;dynamic stress; displacement delaying time; nonlinear finite ele-

ment method
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squeezed out by the surface tension of the drop edge with the help of micropipette through a slit made in advance
in zona pellucida. In method A, the nucleus was aspirated out through a plat end, 25 pm micropipette via the
slit. In method B, the nucleus was aspirated out through a 10pm micropipette directly. In method C, the nucle-
us was assumed just under the first polar body and the enucleating procedure was carried out by aspirated one
third of cytoplasm beneath the polarbody. The manipulation time in method A (3 min/oocyte) was significantly
longer than that in method STA (1.33min/oocyte), method B (1.30 min/oocyte) and method C (1.41 min/
oocyte) ; The cytoplasm loss in method C (28.4 %) was significantly higher than those in the other three meth-
ods. In methods STA, A and B, very small amount (approximately 5 % ) of cytoplasm was lost. The accuracy
rate of method C (35.3 % ) was significantly lower than those in the other three methods, the accuracy rate of
method STA, A and B was above 95 % and there is no significant differences among these methods. Some of
the cytoplasts produced by STA were used for mouse ear fibroblast cell nuclear transfer by electrofusion. Majori-
ty (76.1 %) of the cell-cytoplast pairs fused to form reconstructed embryos, 85.4 % of reconstituted embryos
developed to form pronuclei and 49.4 % of them clove to form 2-cell embryos.

[Key words]  surface tension assisted ; enucleation ; oocyte; mouse
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