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A node division location detection scheme for
chain-type wireless sensor networks
Guangzhu Chen™, Jiusheng Bzo® and Lal Thang?
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ABSTRACT

As w special Lype of wirles sens etk the chain-type wireless s2nsor netwswts oo he used 0 monilor mamow
and kmg repdons, such o rosds, enderpround mine enels, dvers, md Bridges. In s shady, 3 perpendiculer bisscior
division (FB) melhod was fird wesealed, fa which the location may be divided Saio more loclion sub-aress by o per-
pendicular bsecior of each of two localion nodes. Compesed with the GrengulaSion division method in Appeoximaie
Poini-fa-Trisagulation Test (APIT), the computable complexity of PE is lowes, aod the member of divishn sess i e
Furthermaoes, in order o locale lrgets under mare ocation nodes, 3 viriual loceSion node-pemendicular Bsscior division
(WFE) wis preseaied by a virusl kecalion node based on the gengraphic shape of e moniiored area. Virsd kocabion
aindes inorease Lhe deasily of kaoalka sodes, which can improve: S scosracy of B kcation in e ocesion

Scund, Iwa range-Iree locsion weare pempsad he kecalion algorithm based o PE {LAPE) sl the koacalion
algorhim hased o YPB (LAYPBL I the end, Se localion erons periimance of APIT, LAPE, and LAVPE Ry Kcaling
minars in an enderpnod mne el was iesied. The ssulls show tat LAFE and LAVPE have higher ocalion scourcy
and are mone roiaed than APTT. LAVPE & mone sullabie for localing rpels i hech enviccements. Copyright © 2004

Joba 'Wilzy £ Sore, Lid
EEYWORDE

WISSSET SaNs0N nahoris, dhain fype incahon; parpanacular bisec tor, Wil incrson node

“Cormapond ance
Gusngpty Chan, Colege of Muckaar Tachnoingy and fatomation Engnesng, Changdu Usiversity of Tamtnology, Chengru §1005,

Thina
Esmail ogetusii2E com

1. INTRODUCTION

The popalecily of wirsless oommunicalin and embed-
ded mioro-elecimomechanical echoologies has geeslly
enhanced winsless ssor aetwork. developmenl Wissles
SN MeiWIHES W made up of meny inexpersdve wine-
e sensor nodes, capable of colleciiag, procesciag, and
somag covimnmenis] information sod
with aefghboring nodes. The development of wirzless
s sefwoks Wi oripislly molivaied by miary
applicatkns such e barlleneld serveillaoce. However,
wireless semeor nebwwrks have now omany  Ssdusirial
and <ivillan applicagions, chuding moniuwing isdusirial
proceses wnd oontrol, wxowell as e condition of mechises,
Bealih, svisnments and habitals, healiheane applicalin,
IHme Suicmalion, s Wreflic contod [1.2]

There & oae kind of special monfiorsd eavironmenl
where e progophic shape & kag sd ascow and
may exiend for bundreds of miles in disisaces, such as

Copyrigpt € J00 ok Wikay & S, Lt

rodls, wndergmn mine mnnels, rivers sl Brdges. Ther
are two kinds of mondionng Gsks in long and mamow
regione: e frs sd monfions smimonmental condiions,
such as gas Coneniralion in mine tuenels, walsr kevel of
rivers, and deformalion of Bridges; the olher Eiad locsies
moving ohjscls, such o vehickes on roeds, mEWS in
uaderground lurmels, and boals rivers. Winsless semeor
rbwnics may e el o compiels menionsg sk in long
and assTow reglons. Such netwirks are fundsmenislly Hi-
lerenl from radlitkas] wincless susy aeleods, wher
sensor nodes ia this ol of nebeorks are deployed slong
rarrow sl elongaied geogrephical aress and form a chase-
type topalogy (3] Heaoe, we il 8 chaindype wimdess
seneor mefwwks Companed with olher kinds of wireless
sensor aelworks, Chain-lype wirekss sensor setfvorks have
Lhe Tolkrering Teatures:

(1} Deployment of sesor nodes |5 resost by e
monlioeed  reghon, and saeor nodes are oflen
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Anti-Explosion Impulsive Behaviors of the Coal
Mine Refuge Chamber's Cabin

Guang-zhu Chen”, Jin-Jun Wang** and Jiu-sheng Bao***

Keywords + coal mine refuge chamber, cabin,
antiexplosion, propagation, simulation.

ABSTRACT

The refage chamber has been widely accepted as
A necessary part in the emergency rescue system of
the coal mine because they can be conveniently
mstalled and moved in the underground workplace.
Themﬁmmsahmﬁoddhneuucelku
anti-explosion performance 1o the | load
resulted from an explosson, which is necessary for the
normal operation of its internal systems., In this paper,
byhoonhumofwwmm
simulstion and  experiments,  the
performance of KIYF-96% type coal mine refuge
cm;e&nwwhﬂy m&ngloth

experiments were camed out in an underground
laneway. Based on these works, the variation curve of
the equivalent triangular impulsive load wave with
the change of time, the maximal stress and
deformation of the cabin in explosion, and the
damage of the cabin in the actwal explosion test were
obtained. It is found that the newly-designed
KJYF-96/8 type coal mine refuge chamber can meet
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INTRODUCTION

Dhsasters occwr casily om the working face of
coal mines. According to surveys of mine accidents
all around the workd, the casmalties resulted at the
moment of fire or accidents accounted for
oaly a small part of the whole. However, a large
number of mners died of drowning, suffocation or
poisoning, because they cannot rise timely from the
underground to escape from the high temperature and
harmfl gas afier a mine flooding, fire or explosion
(Gao, et al, 2009). Therefore, it is extremely
desimble for miners whose safety is posed a gres
threst %0 by various mine disasters that some
rescarches and developments of the safety guarntee
and rescue technologies in mines have been camed
odmﬂy‘l'hemlmnnfmchuinﬂmbm

China, its key technologies have not been mastered
maturely. Especially, anti<dctonating property is a
significant index of refuge chambers. Thus, it s
necessary and meaningful to conduct researches on
the antiknock behaviors of coal mine refuge
chambers.

At abroad, mining refuge chambers, whach are
produced mainly in several countries with developed
mining industry such as the USA, Australia and South
Afrca, are mostly applied in metal mines and
lancways. However, the coal mine refoge chamber
and its serial products are oaly developed m Australia
and the USA (Zhang, et al, 2011). As is known, the
coal mine refuge chamber should be designed without
any external power to make it intrinsically safe. So,
refuge chambers used in metal or nonmetal mines
cansot be applied in coal mines directly. In America,
the explosion resistance  of rescue
facilivies is required 10 be no less than 15ps: (equal
0.1 MPa) (RIN 1219-ABS8, 2008). While in China,
according to the weakness of explosive blast waves in
.mumummmm
this parameter 1s 10 be no less than 0.3MPa
(Yang, ct al, 2012). Therefore, the abroad products
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The Analysis of Bamboo Sheet Mechanical Properties in the Process of
Shaping and Study on Application

Jian Yang' ®, Sheng Jia® ", Yixiang Peng™ ©, and Yanfang Wang" ®

College of Nuclear Technology and Automation Engineering, Chengdu University of Technoiogy,
Sichuan, 610059 , China

‘yangjian@cdut.edu.cn; "1064531383@qq.com; *315456331@qq.com; “810623788@qq.com
Keywords: Bamboo sheet, finite element analysis, mechanical model, revolving tongs.

Abstract. Detailed studies about the deformation principles and processing mechanisms of bamboo
sheet cell cube are theoretical foundation to realize mechanization, automation and mformatization
of bamboo products manufacturing, and also the key to develop different kinds of bamboo knit
machine. For internal stress and external torques needed here are changing constantly during all the
time of bamboo sheet’s bending and ring up, this paper use ANSYS software to establish a finite
element analysis model for a piece of bamboo sheet which is in 450mm length, 16mm wide and
Imm thickness, and study its mechanical properties under different torques. The model shows the
stress distribution and bamboo deformation regular patterns, which reveals the relations between
revolving control positions and the needed moments of the two pairs of revolving tongs. Based on
these studics, a pair of adjustable revolving tongs applying on a special bamboo shaping machine
which can automatically shape 20 pieces of bamboo sheets simultaneously without slipping was
innovative developed.

Introduction

China, the richest country in bamboo resource, has become a giant in bamboo product producing
and exporting area. But problems, such as fast increasing of labor cost, lacking of high-technology
product, poor innovation ability of enterprise and other issues like serious homogenization ctc.,
have become increasingly prominent[1][2]. Using the fabrication process innovation of bamboo to
enhance product contribution value and promote mechanization, automation and informatization of
processing are the keys to solve the problems at present. The researches of new bamboo products,
which made up of the unit body of bamboo sheet, mat and curtain, make the study on relevant basic
theories of bamboo processing and the application in the field of mechanical automatic processing
equipment more and more urgent and important.

At present, domestic investigations about the structure of bamboo is much more than foreign
countries. Zhang Yamei, a member of Research Institute of Industry, Chinese Academy of Forestry,
studied the mechanical properties of moso bamboo under thermal treatment [3]. It showed that the
modulus of rupture of moso bamboo goes up with time at first, and then down after 100T to 2007TC
thermal treatment. However, the impact on modulus is not obvious. This study has a significam
influence on the processing of shaping bamboo in high temperature, Zhang Peili of Nanjing
University of Aeronautics and Astronautics, adopted microscope and picture processing technology
to study the vascular bundle spatial distribution of moso bamboo and set up a bridge between
bamboo microstructure and mechanical property, obtaining kinds of parameters about bamboo
micro dynamics model[4]. Yang Yunfang conducted a large number of experiments about bamboo
patterns, getting many elastic modulus and tensile strength datafS]. Xian Dingguo has detailed
researches about the influence of different microstructure to the mechanical properties [6]. Grosser
D. and Liese Wstudied 52 species of bamboo from 7 Asian counties, and classified vascular bundle
[7]. Shigeysu Amada has studied the characters of bamboo including mechanical properties and
temperature reaction [8].

Above researches mostly concentrate on theoretical counting, bamboo biology character and
mechanical properties. While dealing with thin bamboo sheet, this paper focus on studying its

© 2016. The authors - Published by Athantis Press Rl
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Design of Wireless Vibration Measurement Node Based on MEMS Sensor

WU Yuandang, CHEN Guang-ghu , ZHOU Jiung-weiSONG Yu-e
( Callege of Nuclear Technology and Autema tien Engineering, Chengdu University of Technalogy, Chengdu 610059, Chis)
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Abstract . For patpenent cable vik ilorieg system exists & bliod spot o aexd deplo ool
is high existing wiredess vibeution node in the peesence of high frequency vibmtion signal is diffieult in packing up wed commami
cation speed s low Jardwane perdfoemance is pooe based on RFID and embedded technology | precision MEMS sensor wiss de=
signed lased an STM32 micro contmller of high peecision dats aoquasition | wireless rado frequency communseation Jurge copaci =
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mumkcution rate vilation podes were designed | eulizing the software design of windess network communication , TPSN time syn—
chroeization and so an. A werel ibeati ot mode which was susituble for vibioati stonng of mwevhanical eqap -
menit wies developed . Finally | the calibaution experiment tabile was used 10 calibrate the pasumetens of thas node | which had high

acnsitivity snd peecision , and it had contain application seference value .
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Load Sensing Control System of Fully Hydraulic Drilling Rig

LIU Xu-lui, CHEN Guang-ghu, HU Bo, HUANG Hu
{ Institute of Nuclear Technolbgy and Automation Engineer, Chengdu University of Technology, Chengdu, Sichuan 610069 )

Abstract; Aimed at the problem that the drilling efficiency and the level of automation of the fully hydranlic deilling
rig is low, a load sensing contol systerm of DY 540 fully hydraulic drilling ng is designed hased on the load sensing
contral technigue and PLC automation control technology . After the load sensing control system of ZDYS540 fully ly-
draulic drilling rig is introduced in detail |, the hardware strocture and contml process of the system are ilustrated.
The test shows that the contiol system realizes the automation of drilling opertions and impioves the work efficiency
of the drilling rig, which pmves the feasilility of the system,

Key words: fully lydmulic drilling rig, load sensing, amomation contmol , programmahle logic contraller, hydralic

system
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Error compensation method of mine-used drilling trajectory measurement system

LIANG Xiaojun', CHEN Guangzhu', JIANG Chenglin', JING Jianzhong®, WU Yuanfang’
(1.College of Nuclear Technology and Automation Engineering, Chengdu University of Technology,

Chengdu 610059, China; 2. Jiangsu Kailide Technology Co., L.td., Zhenjiang 212141, China)

Abstract: The paper introduced structure and measuring principle of drilling trajectory measurement
and elaborated error sources and compensation method in details from three aspects including

system,
The simulation of the physical scene of

sensor itself, environmental conditions and sensor installation.

horizontal directional drilling, and analysis of attitude angle before and after the error compensation show

that making appropriate error compensation for different error source can improve the accuracy of attitude
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The Axial Nonlinear Vibration Analysis of Ball-screw
about Machine Tool Feeding System

ZENG Hav—man, LIU Nian—cong . YANG Jiasrui, CHEN Jian—ong, GENG Wei-iao
(:1“1‘# “\f N1I|:I1‘.HT Tl‘.i:l'l.l'.l“li!.{:" HF.HI A"‘.ﬂl‘llﬂ‘.ilﬂ I:ng{im‘qrmg_{.

Chengdu University of Technology s Chengdu 610059, P. HI China

Abstract: The forced state of the ball screw of machine wol Eeding system is analyzad. The ballscrew is

simplifiedd as Timoshenks beam and the differential equation of motion for the ballserew is built. To obtain the
axial vibmtion equation, the differential squation of motion is simplified wing the ssumed mode methad. Asial
vibration equation is in form of Dffing eguaton and has the chamoerstios of mnlineanty. The numerical
simulatin of DhefTing equation is proceeded by MATLAB/Simulink. The effect of screw length » exeiting foree and
damping coeficient are mseanched, amd the axial vibration phase tmcek diagram amd Poincare section are
ablained. The stability amd period of the axial vibration are analyzed. The limit cyele of phase rack diagam is
enizlosed. Axial vibration has two type-eenter singulanty distibutions on bath sides of the origin, The singularity
altraets vibration o reach a stable state, and Poincare seclion shows that axial vibrmtion appears chaoic motion
arad quasi periodic motion or perisdic motion, Singlarily position changes with the vibmtion system pammetens .,
while the distribution doesn’t change, The perod of the vibmtin is enhanced with increasing frequency and
damping coefficient. Test of the leeding sydem ballscrew axial vibmtion exisls chas movement. This paper
provides a cetain thearatical basis for the dymamic characteristic analysis of machine feding system ballserew
ard aptimization of strectural pammesters.

Keywords: ball screw ; Timeshenko beam; axial vibmtion; phase diagram; Poincare section
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The Vibration Modal Analysis of the Ball
Screw About Precision Machine Tools

Nhn-Oonngll.JthelndHno-RnnL'ug

Abstract In view of low accuracy in the traditional analysis method, the slender
ball screw is equivalent to the spring and the mathematical model is established by
the energy method, and the accurate solution of the natural frequency is obtained.
The SOLIDIS7 element is applied to analyze the modes of the ball screw accurately
on the ANSYS workbench and obtain the first four modes. The result shows that the
prediction of the first 4 modes from the FEM of the ball-screw and that from the
measured ones is within 5 %, therefore the method avoids the error caused by the
traditional method effectively, and it is feasible to reduce the vibration of the feed
system in numerical control machine and improve the machining accuracy of
machine tool.

Keywords Ball screw + Modal analysis « Natural frequency

1 Introduction

Ball screw is an important transmission cm':tponem for converting rotary motion
into linear motion. Due 1o its small frictiogal resistance, high transmission effi-
ciency, excellent wear resistance and high-speed charactenstics and reversibility
advantages, the ball screw has been adopted in the machine tool industry, industrial
robots, agricultural machinery, automatic control system, and so on [1-3]. With the
increasingly high demands on the high speed. and high accuracy of the ball screw,
the vibration modal analysis is applied in the fault diagnosis and prediction, opti-
mization of structural dynamic characteristics, prevention of resonance and
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School of Mechanical Engineening, Southwest Jiasotong University,
Chengdu 610031, China
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Abstract; Withthe progressof scienceand technology inourcountry, the process ofmechanization has gradually accelerated, which

brings unprecedented development of machinery industryMechanical processing as an important part of the machinery industry must

follow the pace of the machinery industry manufacturing technology,so the mechanical processing mechanism and mechanical

strengtheningofthe processofresearchandanalysisisnecessary sothatfor future employment o provide some guidance and help.
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Embodiment of Innovative Thinking in Modern Mechanical Design
CHENG Hao-lan
(College of Nuclear Technology and Automation Engineering,Chengdu University
of Technology,Chengdu,Sichuan 610059, China)

Abstract:Mechanical design is mainly used in industrial production industry,with wide scope and high requirements for

different mechanical functions of different production models,which is to protect the production efficiency and shorten the production
cycle of the important linkIn the modern mechanical design,the design process focuses on innovation and rationality,as well as
improvement on problems of traditional mechanical designwhichmakes innovative design of mechanical equipment achieve high

efficiency productionIn this regard, the paper analyses and explores the embodiment ofinnovative thinking in the modern mechanical

design.
Key words:innovative thinking;mechanical design
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Application of Multi — body Dynamics in Mechanical Engineering
SHE Hang-yu
(College of Nuclear Technology and Automation Engineering, Chengdu University of
Technology , Chengdu., Sichuan 610059, China)

Abstract:Multi -body dynamics,usually referred to as multi -body system dynamics,is a more complex,comprehensive

mechanical disciplineIn the field of mechanical engincering play

s a key role,and therefore becomes the most important research

weightIn this paper,the establishment process of multi - body dynamics model is introduced,and the application status of each subject

in the field of mechanical engineering is discussed.

Key words:multibody dynamics;mechanical engineering;application
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Discussion on Selection and Application of Materials in Mechanical Design
CHEN Yao-yun

(College of Nuclear Technology and Automation Engineering,Chengdu University
of Technology ,Chengdu,Sichuan 610059, China)

Abstract:This paper discusses the significance of material selection and the use of mechanical design,and analyzes the selection

of materials and notes to be cared in the application based on how to select and use materials,hoping to provide some reliable advice

the majority of mechanical designers.

Key words:mechanical design;material selection;application
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Abstract: In this paper, the model about the main spindle in force system of deyland transplanting machine is described, and
the ANSYS software is used to deal with the problem that the vibration of main spindle is too excessive. And it will affect the
service lifee of the parts when the dryland transplanting machine is working. Through the analysis, the inherent frequency anxd
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beation and the inherent frequency can be found, Then, it provides imp theoretical hasis to improve the structure, reduce
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2016
Interdisciplinary Contest In Modeling*
Certificate of Achievement

Be It Known That The Team Of
ZeKai Tan
ZhiXin Nie

WenHao Zhou
With Faculty Advisor
BiCai Xu
of

Chengdu University of Technology

Was Designated As
Honorable Mention

Admarustersd by
M—i_
D. Chris Amey, Contest Director M Amands Judge

With support from
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