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A Hybrid Genetic Algorithm and Its Application in Teeth

Shape Optimization in Magnetic Fluid Seal
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Abstract; The hybrid genetic algorithm formed by the improvement of niche genetic algorithm using the thought of local
search algorithm was studied, which can accelerate the convergence of the algorithm and reduce the total calculating time.
This algorithm was used to optimize the teeth shape in magnetic fluid seal. The result shows that multi-group optimal solu-
tion is found, the evolutional generations reduce greatly and the total calculation time decrease to 82% compared with
niche genetic algorithm.
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Fig 1 Typical structure of magnetic fluid seal
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Fig2 The comparison of relationship between objective function

value and iteration times in different methods
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Table 2 Comparison of the magnetic field intensity in the sealing gap before and after optimization x10° A +m™'
R AR E—dtkik FE_HM
1 2% 3% 4% 1 2% 3§ 4% 15 2% 345 4%
H.. 0.9558 0.9687 1.0056 0.9755 0.9967 1.0127 1.0158 0.9792 0.9490 0.936 3 0.953 8 0.931 1
H_. 5.7758 5.9853 5.9857 5.9233 6.7950 6.784 8 6.783 7 6.6569 6.6661 6.713 0 6.7394 6.6717
AH 4.8200 5.016 6 4.980 1 4.9478 5.7983 5.77215.7679 5.6777 5.7171 5.7767 5.785 6 5.740 6
> (AH) 19.76 23.02 23.02




94 HESEE

B35 %

R 2 RRACHT S5 2 ) B P R 3 08 B RO X L o
TUHEEHRMEHRAET AH MK KIER, ©
B E i EACRT B3 K, B FHEKARBNT
RARTHEE, BB AR E KN T
BNEHEWHBMET . FEEE BN —F
4, HIERWBOTEBEWEKABETHN TR K
WEBHRBRA AH (A SR K, HBEKLEHE
B BBk A BE K R BE 18 B B KRR R,
KABSH TESFRERSETEA.

o, BRI, KLESANETH AH HER
AN, XREFEE R AR S &G BT AR BE R
RELIEE B4 TR) B % B
4 it

HRABAEHERIBMA /M EREREER
HIR A B 5B A BUh ST R B A B S T AT
ik, &5/MEFBER BRI EBENEATER
HRH#TX, REABEERRETURDSARR
&, EFNHREAEELD, SATEER N
JFRK 82%

$% 3Tk
{1] Rosensweig R E. Ferrohydrodynamics[ M ]. New York: Dover
Publications , INC,2002.

(2] ZEE. BERUE R B RO A [ M]. Jb 5T B 23 0 iR AE,
2003.

(3] 7hBAAL, 24804, MUFTE, 45, BV IR 2 S R B S 4B 43 B
W) ]. EEREE5HEARER,2007,27(3):269 -
272.

Sun Mingli,Li Decai,He Xinzhi,et al. Simulation and design of
magnetic fluid sealing devices[ J]. Journal of vacuum science
and technology ,2007,27(3) ;269 -272.

[4] Mistuo G,Runwei C. Genetic Algorithms and Engineering Opti-
mization[ M]. New York : Wiley & Sons,2000.

(5] BREE. YU AT REE R M]. JLT MU Tk AR
1t ,2006.

(6] FsrT,BRER, BT, % KRR BRI REE BB 1L
B:(J). REME ¥R ,2006,18(4) :1067 - 1069.

Xing Lining,Chen Yingwu, Cai Huaiping, et al. Intelligent Ge-
netic Algorithm for Global Optimization Problem[J]. Journal of
System Simulation ,2006,18(4) :1067 - 1069.

(7] XER, T, K=, 5. —RPEGH B A BRBLR K B 5%
EBHEBIAI]. RGN H ¥4 ,2004,16(5) 1099 - 1101.

Liu Zhigang, Wang Jianhua, Geng Yingsan, et al. A Modified
Genetic Simulated Annealing Algorithm and Its Application
[J]. Journal of System Simulation,2004,16(5) ;1099 - 1101.

(8] #AR, BAE. ML (M), JLE M Tk & iR

4t,2007.

(L#% 86 )
Yang Guangbin, Zhao Zhe, Wu Zhishen, et al. Investigation of
friction and wear behaviors of Cu( OH),-doped polyelectrolyte
multilayers[ J] . Tribology ,2006 ,26 (4) :300 - 305.
[8] Bakunin V N,Suslov A Y,Kuz’ mina G N, et al. Topchiev, A.
V. :Surface-capped molybdenum sulphide nanoparticles-a novel
type of lubricant additive[ J]. Lubri Sci,2004,16:207 -214.
[9] Rapoport L,Fleischer N, Tenne R. Fullerene-like WS, nanopar-
ticles ; Superior lubricants for harsh conditions[ J]. Adv Mater,
2003,15:651 - 655.
(10] REE, MEN P/RLAKRESHB NSRS HERE
[J]. 4T %3#%,2008,59(6) :1571 - 1576.
Liang Yurong, Tan Yingjie. Structure and properties of PP/
OMMT nanocomposites[ J]. Journal of Chemical Industry and
Engineering ,2008 ,59(6) ;1571 ~ 1576.
[11] BAZE. MBRBUNR T B EIERR (1), B 5%
#},2007,32(2) ;108 —110.
Chen Shuang. Comparison of the tribological properties of oleic
acid capped inorganic nanoarticles[ J]. Lubrication Engineer-
. ing,2007,32(2) :108 - 110.
(12) BEB, QB XURE. SRR T % B BE A%
WEBSRET]. b TR ,2006,57(6) :1442 - 1446.
Tian Yuming, Xu Mingxia, Liu Xiangzhi. Preparation and char-

acterization of highly ordered titanium oxide nanowire arrays
by sol-gel template method[J]. Journal of Chemical Industry
and Engineering,2006,57(6) :1442 - 1446.

[13] PR3, BZE. M¥EHE CuO JURBOR N HUE M RERFR[)]. 1
B 5 %F$,2007,32(7) :48 - 50.

Chen Shuang, Yang Jun. Study of the antiwear ability of oil-
soluble CuO nanoparticles[ J]. Lubrication Engineering,2007 ,
32(7) :48 -50.

[14] Lou W J,Chen M, Wang X B, et al. Novel single source pre-
cursors approach to prepare highly uniform Bi,S, and Sb,S,
nanorods via a solvothermal treatment{ J]. Chem Mater,2007,
19.872 -878.

[15] Duan T P,Lou W J,Wang X B, et al. Size-controlled synthesis
of orderly organized cube-shaped lead sulfide nanocrystals via
a solvothermal single-source precursor method [ J ]. Colloids
and Surfaces A :Physicochem Eng Aspects,2007,310:86 -
93.

[16] Chen X Y, Zhang Z J, Zhang X F, et al. Single-source ap-
proach to the synthesis of In,S; and In, 0, crystallites and their
optical properties[ J]. Chem Phys Let,2005,407:482 —486.

[17) Liu W. Low temperature synthesis of hexagonal phase ZnS
nanocrystals by thermolysis of an air-stable single-source mo-
lecular precursor in air[ J]. Mater Let,2006,60:551 - 554 .



