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Fig.1 Scanning electron microscope photo of fiber arrange-

ment and cross section in 20 kg/m” kapok felt
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Fig.2 Scanning electron microscope photo of fiber arrange-

ment and cross section in 70 kg/m® kapok felt
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Fig.3 Scanning electron microscope photo of fiber arrange-
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ment and cross section in 150 kg/m” kapok felt
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Tab.1 Information of different bulk density kapok felt
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Tab.2 Parameters of kapok fiber
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Fig.5 Test results of airflow resistivity of kapok felt with dif-

ferent density
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tivity prediction
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Fig.6 Comparison of the calculated airflow resistivity of dif-

ferent models with test results
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Fig.7 Comparison of the fitted results of kapok felt with test

results
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Fig.8 Simplified diagram of kapok fiber distribution in

round-hollow model
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hollow model with test results
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Prediction Models of Airflow Resistivity of Kapok Felt Having

Two Fiber Cross-Sectional Shapes

XIE Xinxing', LIMin', SHANGGUAN Wenbin', YANG Shanmiao®, ZHANG Qu’
(1. School of Mechanical and Automotive Engineering, South China University of Technology =~ Guangzhou, 510641, China)
(2. Ningbo Tuopu Group Co., Ltd. Ningbo, 315800, China)

Abstract To address the inadequacy of existing models for predicting the flow resistivity of kapok felt, the air-
flow resistivity of kapok felt with different bulk densities is tested. Initially, the airflow resistivity of kapok felt is
calculated using empirical and theoretical models commonly used in fibrous materials. Subsequently, a new em-
pirical model suitable for predicting the flow resistivity of kapok felt is developed by fitting the experimental
data. Finally, considering the cross-sectional geometries and arrangement of kapok fibers at different bulk densi-
ties, theoretical models for the flow resistivity of kapok felt are derived by determining the average velocity and
frictional force within micro-units, for both circular and flattened fiber cross-sections, based on the Tarnow
model and the Hagen-Poiseuille flow assumption. The models are further modified using a f{lattening ratio param-
eter. Results demonstrate that compared to the measured values, the prediction accuracy of existing models for
kapok felt flow resistivity is low. The modified model is applicable to transitional states between the two cross-
sectional geometries. Within the bulk density range of 20 to 180 kg/m?, the modified model exhibits high predic-

tion accuracy.

Keywords kapok felt; fiber cross-sectional shape; theoretical models; modified model; airflow resistivity pre-

diction

Influence of Wheel Polygon on Low-Frequency Vibration of
Subway Vehicle Body

XU Zuhan', WEN Yongpeng"*®, ZONG Zhixiang', CHENG Ruiping'®, ZHOU Hui"*
(1. School of Urban Railway Transportation, Shanghai University of Engineering Science ~ Shanghai, 201620, China)
(2. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University Chengdu, 610031, China)
(3. Shanghai Engineering Research Centre for Vibration and Noise Control Technologies in Railway Transportation
Shanghai, 201620, China)
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Abstract To study the influence of subway wheel polygons on low-frequency vibration of the car body, the
polygon wear of wheels of a subway line is investigated, on the basis of grasping the distribution characteristics
of wheel polygons of subway lines. A vertical dynamic model of elastic car body considering wheel polygons is
established, by the time-domain integral solution method. The relationship between wheel polygon excitation
frequency and low frequency vibration of vehicle body is studied. By comparing the low-frequency vibration of
wheel polygons of different orders, the effect of changes in the operating speed of metro vehicles under service
conditions and changes in the radius of wheel wear on the polygonal action of the wheel body is discussed sepa-
rately. It is shown that a wheel polygon of order 1—3 at common operating speeds generate a low-frequency ex-
citation frequency of 0—20 Hz, and when the excitation frequency is close to the first-order droop frequency of
10.2 Hz resonance will occur. At the beginning of service, the influence of the second order wheel polygon be-

comes severe on the low frequency vibration of the car body. With the wear of the wheel radius during service,



