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A Hybrid Robust Design Model by DEA for Implicit Function
of Quality Characteristics and Its Parameters
Li Yaping Liu Sifeng Fang Zhigeng Xu Lei Tao Liangyan
Nanjing University of Aeronautics and Astronautics, Nanjing,210016

Abstract; This paper introduced a novel model for implicit function of the quality characteristics
and its parameters. The model was established based on the methods of orthogonal and DEA game
cross efficiency. First, we arranged orthogonal test,considering quality indexes and cost indexes as un-
known experimental indexes. Then, to build the model of hybrid robust design, we had cost indexes
and quality indexes as the inputs and outputs of the model, DEA game cross efficiency,respectively, by
taking each pilot program as a decision making unit. In this way,it can evaluate the combination of pa-
rameters and its tolerances which had the highest efficiency of the quality to the cost. At last,for veri-
fication purposes,a case was conducted and analyzed. The research shows that the engineering applica-
bility of the hybrid robust design model is broader than previous models.

Key words: hybrid robust design;implicit function;data envelopment analysis(DEA) game cross
efficiency; quality; cost
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Design and Experiment of a High— performance Coaxial Magnetic Gear
Yang Chaojun Li Zhibao Lu Yugen Li Zhiteng Yang Qiaorong Hu You
Jiangsu University, Zhenjiang, Jiangsu,212013

Abstract: In order to improve the torque transmission ability of a magnetic gear, a coaxial mag-
netic gear of modulating pole— pieces squirrel —cage structure was developed. A finite element model
of transient analysis of the magnetic gear was built to obtain the law curve of transmission torque af-
fected by a series of structural parameters, such as air gap, the thickness of permanent magnet and
length—diameter ratio, as well as the optimal value of these structural parameters. The operation of
the magnetic gear with these parameters was simulated. An experimental prototyping was designed
based on the optimal values and tests. The experimental results show that fixed ratio drive and trans-
mission torque can be achieved using this modulating pole— pieces,and verify that the optimal struc-
tural parameters can ensure torque transmission ability of magnetic gear, which indicates high similar-
ity with simulation analyses.

Key words: high — performance coaxial magnetic gear; structure optimization; FEM (finite ele-
ment method) ; experimental research

0 % T LA 4 S ] 9 360 A 2% P, 3 4L 5K 2 o L o f
Tl E S R U RO B UG A 0 A 5 A R S )
W AR 1 B (R LB U A R R T G LML B A A AR R I L R T 4 1
BB I i 018 2 T LB B A S MR B PO L B AR T AR
B R K L 2 0 2 3 30 7 R 7 14 6 T BT P RERE ) 15 56 % 18 L 25 4 5 85
BFFEC B e AL G 50 40 L R 2 T WM L 1 B L AR SCHE T — AR B R
OO 5 L A7 5 BB PR RS T AR B 5 B 201 L R R A S
(47 A R AT A B e R R I Ansoft Maxwell 5P HLEAT T RS AT
HRAE A T4 AR T 4 R S SRR, RO
HRRM201 05 1 AR 0 3 U4 4 10 30 B 3 R 1 T o

ELWB - EHRHARREEESEIIHHG1075189)

(147 BXYE WK IR, 305y . 45 68T %) 7 iy T ok 19 fa {2 rium[J]. Operations Research.2008,56(5):1278-
BORitH ], Tl T 5458 ,2010,15(1) : 87-91. 1288. (RE B B

(15 FRem i, B i » 2 b X0 3 Bl ML I 1oL 1T 325 £
o7 % A A3 AT R AR A AR LD . LA T TEERN: 3 & F. 40,1985 42k, BT NR K ¥ 2% 58

2009,20(3) :337-341. b 1 U S R O S sl i B i AN T c L
[16] ZRALEY. Bl % 4 (M. db ot B 2% il N BALP L1955 F A, MRS TR R A% 5 B b A
2004, LA T, FEH, 1962 4, MEME MK K

[17] Liang Liang. Wu Jie.Cook W D.et al. The DEA 72U HREBH L M LBTEE T, 4 &, 55,1983 4
. MEMEMRKRKFER FSEE¥EE LR A. v &,
B.,1988 4. MRS MR RFEAF 5B HF Bl L sT .

Game Cross Efficiency Model and Its Nash Equilib-

+ 1083 -



