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cavity and its influence on shape of cavity were discussed based on the princple of cavity expansion ndependence The
cavitator orientaton effect and cavity fbatation w ere taken into account in canputng the hydwdynam ic forces of all parts of
the supercavitating vehicle Efficiency of he fn as the fn mmerson depth changeswhile the vehicle is traveling underw a
terwas nvestigated A more precise nonlinear dynam ics model of supercavitatng vehicle was established Robust pole
placement controllerw as designed afier exact inputoutput linearizaton Smu lation results ndicate that stabilizatbn con-
trol of the close-bop system with specal nitial disturbance is ach ieved

Key words supercavitatbn; m anory effeci supercaviating vehicks planng force non linear systen
(pp 160- 163)

Shaking table experinent of frame structure with “ dual functions” m etallic dam per

LI Gang, LIH ong—+an
( State Key Laboratory of Costal and O ffshore Eng neering D alian Un ersity of Technobgy Dalian 116023 China)

Abstract A steel structurew ith “ dual functbns” metallic dam perw as tested on shak ng table to study he dynan ©
character stics and seism ic responses especially the effect of thisk nd of danper on seign ic behavprs of the stmcture A
frane structuremodel was made wih ADPL language n ANSYS progran Seisnic responses of the stucture with and
w ihoutmetallic damperwere discussed and canpared The resulis of tests and calcu latbns show that the m etallic dam pers
wih “dual functbns” presented here not only provide certan stiffness n nomal using but also are of good ability of se &
m ic energy dissipation

Key words metallic danper disspative stucturg shaking table dissipatng energy (pp 164- 168)

Nonlinear vibration analysis of an eccentric rotor with unbalance magnetic pull

o . 2 1
SONG Zhi-giang' >, MA Zhen—yue
(L School of Cwil and H ydrau lic Engineering, Dalian University of Technology Dalian 116023 China
2 Faculy of W aterResources and H ydraulic Pow ey X ian Unwersity of Technobgy X ian 710048 China)

Abstract  The unbalance magnetic pull on the rotor of an eccentric water urbine generator set has mportant influ-
ence on its vbration Themagnetic stiffnessm atrix was ntroduced to express the energy of the magnetic field in air gap
Two vbraton models were constmucted m aking use of lagrange equation. The difference beween the wwo models les n
the boundary supporting conditbns one is rigidly supported and he other is w ith elastic bearng supports The influences
ofmagnetic stifiess and elastc supports on the critical speed of rotorwere sudied usng L. apunov non lnear vbraton the-
ory The vbraton ampliude of the rotorwas calculated, taking the magnetic stiffness and eccen trical force into account
The sensitivities of the magnetic mechanical and bearng parameters w ih respect to the critical speed were analyzed
Sane conclusionsm ay be benefit to the siudy of dynam ic characters of the generator set shaft systen which concludes all
hem agnetic mechanical and hydraulic param eters

Key words rotor of water turbine generator sef nonlnear vbration; magnetic stiffness bearing critical speed
(pp 169- 173)

Intelligent diagnosis of rubbing based on correlation dim ension and energy spectrum entropy
WANG M et-lingg, CHEN Guo

(CwilAviaton College Nanjing Unwersity of A emnautics and A stonautics N anjng 210016 China)

Abstract The comelation dinenson and wavelet energy spectrun entropy characteristics of rubb ng fault signals
were extracled and the rubbing fault diagnosis model was built based on SYM. The variation rule of the correlatbn d+
mensbn and wave let energy spectmm entropy of signals w ith mbbing fau lis was analysed by using a rubbng dynan ic smu-
lation model The sinulated sanples as the study sanples were taken to tran the SVM classifier and then the SVM d &~
crin nant function was obtaned which can be used to dentify the rubb ng faults The experments on the aer-engine -

tor failire test rg were carried .out to get rub- mpact fault samples and their, correlation dinenson and energy entwopy



Vol 29 Na 82010 JOURNAL OF VIBRATON AND SHOCK 251

were calculated which are then substituted nto the SVM discrin nant function to detem ne rubb ng fault directly The ex-
permental results verify the effectiveness of the method

Key words wbbng intelligent diagnosis correlaton dmensbn  energy spectrun entropy, support vectormachine
(SVM) (pp 174- 177 197)

Denoising method for acoustic an ission testing of tank bottan based on cross-correlation analysis

L 1 .. 2 1 ca 1
WANG W eikui', ZENG Zhou-mo', SUN Liying'’, DU Gang', JN Shiji
(1 State Key Laboratory of Precision M easurement Technology and Instument T ian jin Un wersity T ian jin 300072 Chna
2 Energy Technobgy and M echanical Engmneering Deparment T anjin Institute of Urban Constucton T anjn 300384 China)

Abstract During the process of acoustic em issbn( AE) testing on tank bottam, due to the characteristics of the
method, a lot of noise signals would be collected wh ichwould serbusk affect the evaluation acairacy of the tank bottam's
corrosion degree Therebre varbus approaches have been devebped to reduce the noise sgnals However it is hard for
hem 1o reduce the virunally located AE events To solve this problem, a denoising m ethod was proposed The treament
result of the actual data by using themethod shows that it could reduce the virtually beated AE events effectively so as to

make the evaluatbn result bemore n line w ith the real situatbn

Key words acoustic enissbn(AE); tank bottan testing corre lation analysis (pp 178- 180)

Nondestructive testihg m ethod for detecting the working param eters of on—used hydragas
suspension based on m athen aticalm odel and genetic algorithm
DONG Huatli WEN Guilingn QNG Qixiang, ZHOU Bing, JIN Quitan, 7ZHOU H ua—an
(State Key Labomtory of Advanced D esign and M anufacture for V ehicle Body,
Colkge ofM echanical and V éh icle Engineering Hunan Un wersity Changsha 410082 China)

Abstract A fier a hydragas suspensbn has been manufactured or used Hr sane tme, several parameters may be
changed and sam e of them may not be easilymeasured A nondestructve testngmethod which is based on themathem at
icalmodel and the genetic algorithm to detect the changed parameters was presented The RK equation which can accu
rately descrbe the gaseous state and the Blasus equation for canputing turbulent resistance coefficientw ere used n estab-
lish ng them ahematicalmodel of hdragas suspensbn Tak ng the mean square devaton of sanpling ponts of the output
force as our objective finction, the genetic akorithm method was used to search for the changed parameters based on the
suspensbn's gean etry parameters and some experimental data The correciess and stability of the new method was d i

cussed n brief

Key words hydragas suspension wotk ng parameters mathematicalmode] genetic algorithm (pp 181- 184)

Study on anti-op timization m ethod to identify the parem eters of viscoelasticm odel of rubber

LIUW enrwu, WENG Xue-tao, ZHU Shijian, HE (Q twei
(College of NavalA rchitecure and Power NavalUniversity of Engmneering Wuhan 430033, Chna)

Abstract A new way to dentify the param eters of viscoelasticmodel of rubber and the applicatbn of FEM for an-
alyzng dynan © characteristics of rubber products were presented Themethod to analyzed dynam ic characteristics of mb-
ber products was studied Antoptm ization method usng the muil-objects optm ization sofiware SIGHT, mntegrated w ith
the ANSYS and MATLAB was ntroduced to dentify the paraneters of viscoelastic model of rubber The method was also
used to dentify the paran eters of viscoe lasticmodel of a certan type of rubbermetal rngs The results cam pared w ih the

expermental results show that the approach & effective

Key words rubber viscoelasticmodel parameter identify BIGHT, anti-optin izatbnmethod  (pp 185- 188)



