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Abstract In view of robust design with dynamic characteristics, traditional analysis method with signal to
noise ratio has been given up in this paper. A new grey relation grade analysis has been used to measure
the correlation degree between the response variable and the signal factor, so as to select a group of control
settings which make response performance well over different input conditions. Simultaneously the correlation
degree of the fluctuation under the different conditions and zero has been analyzed and another group of
similar combination has been selected. Then the two groups are compared and analyzed to choose the
one which makes a system’s performance robust over a wide range of input conditions. Finally, a case is
illustrated to achieve the better result instead of traditional signal to noise ratio method, and the further

study has also been introduced.
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MR ERE . TR AVELR G2 IR TR S = B 9 IR 7%, @ R e w5 7 ot X 58 FH P55
AR ANEURR, BELRIET™ b (5 FH () AT SN AR A 20 .

VAR, BB AR RAEARBTAEL, F A 0 3h 2R it T LU se 8 2 Fiy Mt A =1 [
I DARE 2 H b AR RS i S R i@ vE 1T C 2 & e o shaS i@k i t, shSR@ERiT 5 STa @t iit48
W, HEZ T —ME5BEFuEm, F5EFrUICARME, F5HEF— B, Rasiz™E— iy
H. SSTEE BT BRI TEREFZWTIT, Al BT i BE, LIS Y 5155 )
W9 R FEHREH.

B SNSRI 05 R 5 W X — ARt T o, (BfE MR 2 FIR L2 A W FREER. Box 78 1988
AERE G H I O E M H A BRI RS, SR E AR T S Rt T T R T — LA e Ay Btk o),
W Chang® ¥—FERE 7 2 T 3h S L T N AR @RI, R T 24 TR TR S
T B P T B TR SRR T R 26, At e R4 Sl B T i T sh A AR A R
FR A T S S Y Y TR AL 4 Tk BN G AT T 0, Wang Sl i B ERUR AT IR S S Rtk £ &
Mo 2 [l @A T T 204, TR R B R G SCHR AR AL AT 246 hn DAY, 20t B e LA R U SRR T Ty
RERFEEF B ZENETE T B SCHREE, A 5 HAEIETE T SR BEBCT, 5 i EITE T SR BE B N, A itk
ik T SHAEE RS E PR (Relative closeness to the ideal solution, RCIS), H B B AN B4
Zravrimg N AE 5 E AR E 2 [ W SCHREE M, 1 B FREAREE MR EEE, ARRAMELSE, SChis
—MRALEIT7 1], FFoRRESS B B AR TR A S 288, [ B S AR R LR R BB Al b IR,
fFREAFRERE.

A EEMNFEIREIE LA, 1TEERSFTERFAKFAS T& M NE 5155 BRI SCHRE, B0
BREEKATHERE R KPS R EESMEEFKRFES T, 8ME 5 E P EAFME &4 T sy
ERNE (B3)) SHEEFE 0(BILRE) Z RIRSCHRE, FIFERR—4H R EE SR R ZKF4HS,
B BTN IR B P ZH AT R R KF-4H 5 AR R RE Hh BER] — B RIEPIFIE I T BB RIKF-, #E TS e
UM A Minitab ZE#EATE MR TN, AP BUE R U E R K Hor 25/ MR R RA S, SERiEE TR
TEPERS B A Minitab 2R 75 W L BRI AT, AREX LA RIK-FHAE B RIEPIFMEE T mie M
WHEF, A PIRBGXEH E 7K THE.
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2.1 FhSR@EMERt
MY AR y, FIEETHN C, RERTHR N, [F5HTH M, HIEEARTHDY 7
y=f(C,M)+e (1)
XH, BHEREE E R « TR, e fER 0, 2 WE L o2,
HIBRESET BRI E W EE T C W— MK TAE Co, 15
1) y B SR AT B/
2) id my AXTAESEF M BUE M; Bt ey BAME, A M BRBEAME M;, Co HRRE{Em Y A5
y SAHM B M; B R ShEE 5.
TESERR LAEHR, f(Co, M) FIRERR M W& FroR%L ERNTER NG REMERE (IRt B 43
W S% RERNEE ), A THIF LR
— IR R
f(Co, M) =a+ M (2)
% 5 A
f (Co, M) = BM 3)
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A IR A PR R BOARGU, 4n: ZEIHL. BRI, BRI, EEAUES. S WERERE 0 R
AIREMERL T 1, WIS E T M BUEnt, m AR REMBUE R ATRE S M AR
2.2 REXEKERE

1982 4E R E2EF IR R AL T KRGS, Wil KESCHEMT, HANE, KEa ARG
FUREDER, KERGIEE T USRI E R T, 2T RS EHERIZFORFEME. K E5R
MrZEARYE 751 B4R L a5 5 i 2 AR BE B Al IR R 40 R & TR R TR S R AR R — i Ak vk, DU AREY
ARARRBE SR FIBT He R R XA 0. fRiR BT, MR P 2 (M SCBRBE AR, S 2 BRIy, i AR e e
BEAE R B AT SR P, FTLAFE AR E /W BER, M RE.
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Phn MESGHEF M = {My, My, ---, M,,} MARFHEFS, TEERASRME 7 T (abERER j =1), 15
BZE ¢« IR TEIMNAE vij = {vij1, Vg2, Yigmy G=1,2,---,m;j = 1), B m HJFF.
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2Js H A 2Js

k=1,2,-.n; i=1,2,---,m; j=1 (4)
BER WHEAMERARMG T, 8 KRG AR KA.
BIREESHENE 3, FIEER AT LR E.

Yo = %;7 (Myyisn), i=L20ms =1 )
R B R A5, WUREE TR 5 IR o, RFTIACTH .
Vi = Zn:am (M, yijk),  i=12-m; j=1 (6)
WIS FTHR I AT, 5 § KA R ST
o= O, = 12em 230 (7
N nk_l
Yig = ;ak% (M yign), =120 m;  j=2.3,.J (8)

FRP WHEE  WKER G TEE S5 ETH TR KGR,
BRAEARR AR § FHBEDAN w;, W« IR T RSB

J
Fyizzwj%vj’ i=12---,m 9)
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2) HRBAWRR T, REMEFZFmNEZRZE (BIHEKKS)) 5 0BT 3)) Z M SCHRE
RMEATLL n A 0 MR AR N RGFFEFS, A= {0,0,---,0},,,,-
TESR @ WIRR AT, JBEIFENME T HF T ARMEASR MmN EZ R E R (Bl HKBE),
H¥ R = maxy; ; —miny;; (i=1,2,---,m;j=1,---,J), Ay; = {Ri1, Ri2, -+, Rin} (i =1,2,---,m) ¥
B m HF).
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2.3 RETEHERMER

AR BT SR, B e sh, AR SR VERYE, T, FTRART R A OGHREE ) BRI AR X R
RE + A REMEWEET AR, WAl @R ~; 210720, E—Ei BEHK
T, i SRR R T, FREPERRRE sk — AR TAE Pl

VB AT LA SCIRBE v, BRI AR H XTSRRI v A R gy N 7 (R R mT LA 77 20 A T
FEWRAT), FIEBES HOCHRBEEy BRI — A N T A G P2. W2k P15 P2 SR, WA #EEF4AS
P1(gk P2) BIOFEAR R PR A6, #EM AT RIERR A, R P15 P2 Ao, i) £ H 74
& PLA P2 FECRFE TR FIRER T, TEHIERS ) 5 v A REFEWHE T, R AT T A,B, ATE
A, B BWARRZK AT L St BE XS R ] Minitab ZCPFZET(5 M LB, M AP e LU ok H
TR/ MR ERRAE. WRBAFK AR TREER, MET A, B, C, D, E, F - fEA[#ZEH T
H PLAN P2 FoK-FRARAHRE, Toikd TR iER e sOF - Minitab FOPFZEFT(E MR LTI, W@
Xt i AT I TR SR B B OR R R AT EUHER, HARRE s AT 2 AR i R AR B B
KREETH AT ERHER (A 1).

ES K
Xl #ATITEMTRBINERTAE Pl By C1 D3 Ay E
Xty AT EMTR BN ERTFAE P2 As Cy By Es Fy
1 RmEFEREFE

WE 1 R, BT A FE o] PRSI, 1E v FES—, HEEGa8UE, N1 A BiZ% v FKT-E
B, BIECE 3 JKF FIEEA T B 7E o) FES—, 78 v FESE=, BrbiET B WZBCEE 3 KF, mRRAE T
C7E v Ml FPETAACLEAER, WOETEHEXT v BMERHIZKT, B C BUK- 1, RIS - - , E
BRIEREN ;] A v BB AR, HARREN R AT 53 5 HA AR R R S AU AR & 2K, FEx
B A0 R Y B HE T P N BROK AT e A .

3 RZRsEHl

VNS B TR, i TR E AL, R, MR E RS T, Stk Ry
LR EBRER. IR TS B 4

Ber R % B AR EOR BRI, Bl ERR RS, SRR, RERSKIEERS 4 M4 1.
RIFFRALR, X 4 TRGEEH =FOr R AT AE M, (B EREENZ B RFER, R B
RERR . IREH T MBS, Sy i, BULesE 3 Mrefkfg: 10 32, 50 L& 100 38, B =MF 5 A
T R RG (A), BRRR (B), WERL (C) LMEEARL (D) X 4 MRGMA 4 HAEE T, BN
HEAKF, FIEATEEE Ly (3*) #ATHBOT, M TRER T, BEGEBARRM N1 N2, £HETT
2 Yok, MELRIISCE [7] PR

REfF=AMETHETREERE, FHEERERCHS, BEERAARK (6), AR AMRRAMF N
T HIEM IR N2 TAEAME, FHICBCFH5CHRE, T H b FAFERN LR, NIAREHTPE
b, M AR (4)-(5) MIARK (4)-(8), A 9 WARIRE AR FHIGHREE ~f Ml i, HERINER 1
PR

AT ATREISCHREE 7] Fl v BIRETHMITER, anak 2 B,

® 1 FEAEHERA THIREKE i 0

1 2 3 4 5 6 7 8 9
Vi 0.759 0.656 0.481 0.613 0.692 0.465 0.459 0.546 0.718

Yi 0.760 0.554 0.445 0.591 0.928 0.757 0.353 0.472 0.669
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R 2 KB i F0 v BIGIHAAR

K RIREE ; RHIREE i
HFA H¥B RHFC RFF¥D HFrA BF¥B HEFC RHFD
T1 1.896 1.831 1771 2. 170 1.759 1.704 1.989 2.357
T2 1.770 1.895 1.988 1.580 2.276 1.955 1.813 1.664
T3 1.724 1.665 1.632 1.641 1.495 1.871 1.726 1.508
W 0.172 0.23 0.356 0.59 0.781 0.251 0.263 0.849
HERR 4 3 2 1 2 4 3 1
HFKF 1 2 2 1 2 2 1 1

MF 2 ATLVAEH, T D R IEREE v Al #A DR R, KT A X SENRIECY B3,
PRI E S I B A T 2 R K P, B B0 R i S R S R i I 7. e —20, ARl shiy M B i
{35 B B/ N AT 2[R 7K OF-2 A1B2C2D1, TS B AELS W] R BEARELAY FT K 17K 74 A2B2C1D1, Xt
HPAHATEER TR, ATERT A 5 C f7R BN —3K, At —PHE R T A 5 C f/KF, mT
FHATRAERY, IR Minitab SCAFZEFTEWRECTIN, A B 1 8% 2 KT, C B 1 81 2 KPP T,
B M D AKCFERE, 205IH 2 fl 1K BEIBIEE RN 3.

&3 A5 C KFEEREIEER

C1 C2
Al (46.2719,0.0002929) (46.1867,0.0001566)
A2 (49.1704,0.0001115) (49.0852,0.0002478)

MR 3 FILVEH, B A B2 KT, C B 1 KT, [FRRHEKR, IAF] 49.1704, fRfEEWER/D, N
0.001115, &% fri&, sAER#EHT/KT-H A2B2C1D1, RMEEAR REUM R RATER FOT R, BIERGK
TER RGBS —FOTR. XAEERGICKR [14] PERIEA - AW R, fREEE/D.
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ASCE X BSFFERR R B, TRFERRERETITE, R dm A RS 55 2 AR 2ok
&, MK ESBRE R YA R 555N T2 MR R E, R AR SRR G TR S5FREZ
[ SCIRAR BE, A5 E AL (5 GRS K I N TR T A s et X & B T4 G AU, IE I — 415 3
PIREAEIE LRI AR A G, il — RO, 58] T AR ERIINEEFEER. HA
SO BRI S T A T T 3, 5 b, X )25 2 B e R ] i T LR P A 6 SR BE A T4 1) T
HM= (2) 1 (3) "TLAE H, WMDY y SHE5ET M ZRMEMERR, BT A —4 R X S 52
HOIHR AR EAROGIBREE ) FEATATR, TN TR 240 FRmRAE 22 (ANiksh) 5 o(AN ek 3h)
Z [ DRI BE P LU P R el ORI BE 2 HEA T B, X R HE— BB TR
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