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Abstract
Compressed rotating drill strings are susceptible to lateral vibrations, which can
lead to severe accidents such as drill string failure and borehole enlargement.
This study investigates the lateral vibration response of compressed rotating
composite drill string systems using the Green’s function method, obtaining an
analytical solution for the system’s bidirectional coupling vibration response.
Taking the entire drill string as the object, a bidirectional coupling dynamic
equation for the drill string is established based on Hamilton’s principle, ac-
counting for the effects of spin angular velocity and weight on bit. By employing
the Green’s function method, the equation is subjected to separation of vari-
ables, Laplace transform, and inverse Laplace transform to derive the Green’
s function solution for the bidirectional coupling vibration of compressed spin-
ning composite drill strings. In the numerical analysis section, the reliability of
the proposed method is first verified, and subsequently, utilizing the system’s
Green’s function solution, the influences of parameters such as fiber ply angle,
rotational angular velocity, weight on bit, and drilling fluid flow rate on the
lateral vibration of compressed rotating composite drill string systems are an-
alyzed. The research demonstrates that the Green’s function response of the
drill string system increases with fiber ply angle, and within a certain range,
also increases with rotational speed. Under the combined effects of spin angular
velocity, drilling fluid flow rate, and fiber ply angle, resonance bands can be
generated in the lateral coupling vibration of the drill string system. Based on
the locations where these resonance bands occur, dangerous value intervals for
composite materials and rotational angular velocity that may cause structural in-
stability and failure due to large-amplitude vibrations can be identified, thereby
enabling effective avoidance of structural instability and failure by steering clear
of these hazardous ranges.
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I cannot perform the cleanup because no substantive text was provided. The
input contains only a section header:

## Preamble

This is 11 characters, which explains the “Body too short”error. To clean up
the translation, I need the full text that contains the formatting issues you
mentioned (XML tags, watermarks, duplicate content, etc.).

Please provide the complete text that requires cleaning, and I will: - Remove
all XML/HTML tags like <PARA>, </PARA> - Eliminate watermark artifacts and
spaced/reversed letters - Remove duplicate sections - Ensure proper academic
paragraph structure (3-8 sentences per paragraph) - Preserve all LaTeX math,
citations, and section formatting - Maintain an academic tone throughout

Once you share the full text, I’ll return a properly cleaned, readable academic
translation.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202504.00327 Machine Translation

https://chinarxiv.org/items/chinaxiv-202504.00327

	Green’s Function Solution for Lateral Vibration of Axially Compressed Rotating Composite Drill Strings - Postprint
	Abstract
	Full Text


