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Parameter andtolerance economic design based on confidence level
and entropy method

GU Xiaoguang, MA Yizhong, ZHANG Yanjing, JIANG Zhao

(School of Economics and Management, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Parameter and tolerance design are used to reduce the cost of production and improve the robustness of
product. We consider the effects of model parameter uncertainty and quality loss function coefficient, and propose a
parameter and tolerance economic design approach based on confidence level and entropy method. The proposed
approach consists of parameter design stage and tolerance design stage. In parameter design stage, we obtain the
best design variables through maximizing the confidence level of quality characteristics. In tolerance design stage,
we get the quality loss function coefficient through entropy method, and then obtain the best tolerances through
minimizing the total cost function which is composed of quality loss cost and tolerance cost. In this paper, we have
analyzed the amine addition experiment of resin production process and studied the influence of temperature,
agitation and rate of addition on the viscosity of resin systematically. Experimental results indicate that the optimal
design variables and their tolerance values obtained by the proposed approach minimizes the effects of model
parameter uncertainty while reducing the quality lost and tolerance cost.
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Fig.1 The flow chart of the proposed approach
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47 0.608 8. F5-H13X(38) BRI AT A5 B h A bR £, 2 17 45
ZR2E VLTI LA I an=X (39) P Ak H 5.

minCy(x,, ,t) = 0.608 8 x {o’(x, 1) +

(K (X, ) = 5517} + C(x,,,0)
st. ¢ e

iz F Matlab 24 #) Global Optimization Toolbox
T HAJFR H DIRECT B vk 47 T4, S et et
WG x, WO RRILAEZE , ]9(10, 0.55,
0.9) , BEEF ERLA A 9.226 2.

32 LEB#HR

R T UBAA SO A R, SR SCER[ 15 ]
()7 YEABOT LU A AT, 3207 R T AR i B 45 2% 3
TPIFATIRAR I T (2 B % TR A S8 0 AN
PR LR e i o BT fe 40 2k eRACR B SCHERL 15 ] 4k
Hin N
min ETC = {d*(x,t) + [u(x,t) =551} + C(x,1),

st. x € {2,
t e )

LA B e P i A i SR 22 30
(177.77, 5.66, 25) F1(7, 0.55, 0.73). KX kS
ZOTIE ARG BT A hR T L ANk 5 B,

RS5 BXFESIE15]FEMLER
Tab.5 Comparison between the proposed approach and that in
literature [ 15]
5 SCRR[ 15 77k ESVihS
1 mALdEtass (17777, 5.66, 25) (158.5, 7.95, 21.4)

2 LA (7, 0.55, 0.73) (10,0.55,0.9)
3 [ A 55.264 2 56.005 4

4 BRI 0.709 0.972

5 BUEHIK A 22.400 0 9.816 2

6 B A 2.293 2 2.069 3

7 S 24.693 2 11.885 5

M 5 AT WL SCRR[ 15 ] 7573 A SO7 it 5 s
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P18 I S A R AR 25 25 I AR ARz /N F Sk [ 15 ] O
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ERAE =B AR A 4 ™ il SEAE. SR H AT DT
TS, AL T R 2 MO o P R o 40 2
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