55 46 4 55 3 4 7

eS| Vol.46 No.3
2025 49 A CHINESE QUART

RLY OF MECHANICS Sept. 2025

o 4k

doi: 10.15959/j.cnki.0254-0053.2025.03.014

SHIEEMEREREENIELR S 1IEZHR

BAR, ZRX, HHE, FHE

(1. dbatfE BRHE R BZBe, Jbat 1001925
2. U E B TR A AT R A E], dbat 100053)

FE . WA SRR AR S T P AR A D0 T B AR LB 7 2 AT T AFSE . 2T von Karman

AR PR NS (7% 0C 2 5 Hamilton JFHL,  #ES7 T HURF AR S D8 8 1 3 0 24 0 R . 3 A AL 45 v AN Y B A -
PERS TR AR AEB I8, 3B T A BRI R W 3 T 2 L Tt 43 B8 LA B A AR A3 Bk i i /8 T [
WA FAR LM B Jy A s . SEEGZE R,V RS AT I A AR A B R A A R Bl R el JRROE XORL Ay
i ABUSAG . BEA, BEIARARRU O B T A N TRE SRS S . FRESI8 0 A S0 B R A
AFT L il 9 A T SR R g PR AL T SRR A

KR SR AR BRI E s PR ARZEsh e

HESES: TB34 SCHRARARTD: A SCEEHRE: 0254-0053(2025)03-0724-11

Nonlinear Dynamics of Graphene-Reinforced
Inclined Two-Phase Flow Pipeline

XU Yongsheng', WANG Aiwen', ZHONG Xinhua', LI Hezhang"*

(1. School of Science, Beijing Information Science and Technology University, Beijing 100192, China;
2. Beijing Xuanfang Building Equipment Co. Ltd., Beijing 100053, China)

Abstract: A study is conducted on the nonlinear dynamics of inclined flow pipes reinforced with graphene composite materials
conveying fluid under two-phase flow conditions. Based on the von Karman nonlinear strain-displacement relationship and
Hamilton's principle, the dynamic equations for inclined two-phase flow pipelines are established. The nonlinear dynamic model
was solved using Galerkin method and fourth-order Runge-Kutta method to analyze the influence of the distribution pattern,
weight fraction, and gas volume fraction of graphene platelets on the natural frequency and nonlinear dynamics of pipes conveying
fluid. The experimental results show that the vibration amplitude of graphene reinforced pipes with V-shaped distribution is the
smallest, followed by X-shaped distribution and A-shaped distribution. In addition, increasing the gas volume fraction can help
alleviate fluid-induced vibration phenomena in pipelines. The above conclusion provides a theoretical basis for the application of
graphene-reinforced inclined two-phase flow pipelines in practical engineering.
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