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Model of Drilling String Lateral Vibration Frequency under the Influence of
Drilling Fluid Flow Velocity Inside and Outside the Drilling String

YAN Tie',CHI Li-bin' ,BI Xue-liang' , WANG Peng' ,KAI Yue', HAN Fu-wei’

(Northeast Petroleum University, Petroleum Engineering College' , Daqing,163318,P. R. China;

Bohai Drilling Company, the Third Drilling Company2 , Tianjin 300280, P. R. China)

[ Abstract]  Drilling string lateral vibration is a severe damage,the influence of drilling fluid flow velocity is one
of the most important factors on drilling string lateral vibration frequency. A theoretical analysis of the drilling string
lateral vibration frequency caused by drilling fluid flow velocity inside and outside the drilling string is maken,
which supplies some evidence for reducing the times of drill string resonance. By adopting the principle of least ac-
tion, the influence of drilling fluid flow velocity inside the drilling string on lateral vibration frequency is analyzed
by Euler method. Besides,through the use of mechanical analysis method and the introduction of additional mass
coefficient, the effect of drilling fluid flow velocity outside the drilling string to the lateral vibration frequency is fur-
ther studied. A differential equation of drilling string lateral vibration with the consideration of drilling fluid flow ve-
locity inside and outside the drilling string is built up, and a mathematical model of drilling string lateral vibration
frequency under the influence of drilling fluid flow velocity inside and outside the drilling string is obtained. Field
applications show that average error of the results is 9. 15% , By comparision of the frequency data calculated by
this model and the field data, it can be seen that this model is in agreement with the field condition.

[ Key words] drilling string lateral vibration frequency flow velocity least action Euler method

additional mass coefficient
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He-Ne Laser Mutation Effects on External Morphology and
Physiology of Allium cepa var. aggregatum

GAO Bo ", ZHANG Can-bang '** | CAI Xiao-jun®, LI He*, ZHANG Ju-cheng '*, TIAN Jia-jin '~
(Key Laboratory of Natural Pharmaceutical & Chemical Biology of Yunnan Province, Honghe University' , Mengzi Yunnan 661100, P. R. China;

Collage of Life Science and technology®, Collage of Science, Honghe University®, Mengzi 661100, P. R. China)

[ Abstract] The study about He-Ne laser mutation effects on external morphology and physiology of Allium cepa
var. aggregatum, which is named shallot usually, is benefit for the analysis and direction work of laser mutation
breeding. Shallot seeds were irradiated by He-Ne laser (0. 8 mW, 632.8 nm) for4, 16, 32, 64, 96, 128 or 152
min respectively. After seeds germination, the shallot seedlings were moved to a seedling tray with humus. And the
morphology, chlorophyll content, root activity and soluble sugar content, soluble protein content of shallot seedling
were determined 45 days later. The results showed that the root length, plant height, fresh weight, chlorophyll a/b
and soluble protein content are promoted by 128 min radiation treating to a certain extent. While the root activity
and soluble sugar content of the group treated by 96 min radiation are higher than other groups. Conversely, not on-
ly the external morphology such as germination rate, germination energy, root length, plant height and fresh
weight, but also root activity, chlorophyll a/b, soluble protein and soluble sugar content of 4 min radiation treated
group are all lower than control group. In conclusion, compare to the groups with lower doses, it is suggested that
the effect of laser mutation with higher doses is positive on the growth and metabolism of shallot relatively.

[ Key words] He-Ne laser Allium cepa var. aggregatum external morphology plant physiology



