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Abstract: A robust design method based on constraint network ispresented A sopposed to the tradi-
tional statistic robust methodology, the proposed method can give a valid description and analysis to a
certain kind of paraneter uncertainties in concurrent design The mathamatical model is proposed,
w hich reflects the requirement of the robust design A general consistency algorithm franevork is de-
signed by using interval arithmetic to refine the intervals The filtering algorithm that satisfies the
franework isproved to be ARC-consistent if the constraint network is complete A missile layout de-
sign exanple show s the validity of themethod
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n 1 (F) Cartesian
B= li1X l2X% X 1o, i 1(F) (3) X k+ m, f(x)
2( ) f:R" =R ,F: e _
L(F)" = 1 (F) f , I, Zl rank (Fa.a/F")
I, ln 1(F),¥Yr1 11, .t 1n 1(F), 1
ProcedureL abelReslve(In{C = [f],x =
f(ri,r2, ) FE(lnlz  ,la) (4) 0,y};Out{y})
s BEGN
Ef F+ x- X WHLE(l y- xI > DO
f X=y
FOR j= 1tok+ m
FORi= 1tol+ m
(2) IF(pinj * 0)
yi= 1) (10)
END IF
3( ) R p, END FOR
p apx(P), ax(P) p END FOR
= IFy= {null set}
4( ) R P, Show oconflict message
p P(E) - 1 (F), Exit
- END IF
P (u) = apx(Pn u) (5) ENDWH L E
(5) ’ P ’ END
P Pnu u P END Procedure
u
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b(u) Cu (6)
un P= P n P (7
ucC v=P (u) C P (v) (8) .
PP (W)= P (u) (9)
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(6) 2
1 1
(7)
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1 F
, [a,b] + [c,d]= [(a+ ot ,(b+ d)t ]
: [a,b]- [c,d]l= [(a- d)i,(b+ 1]
: [a,b] x [cd]=
min((ac) ¢ , (ad) ¢ , (bc) L , (bd) 1 ),
max((ac)t , (ad)t , (bc)t , (bd)t )]
[a,b] = [cd] =
(10), min((a/e)1 , (a/d) 1, (b/) 1, (b/d) 1 ),
max ((a/c)1 , (a/d) 1, (b/c)1 , (b/d)1 )]
i !
F
, 1
J (kg*m?) 709 00 70500 709 00 705 00
W o(kg®m) 169 00 169 00 169 00 169 00
Thetal (kg) 8 37 8 37 8 37 8 37
M max (k@) 10 000 Q 00 Q10 Q 00
My (kg) y 35 00 29 00 30 00 29 00
Pa(m) d 250 2 00 2 20 2 00
Py (m) y 1 40 137 140 137
M ¢ (kg) g 28 00 26 00 27 00 26 00
Pr(m) r 55 00 54 00 55 00 54 00
M r(kg) r 230 220 2 30 2 20
P, (m) z 24 00 15 00 16 00 15 00
M 2 (kg) z 4 00 352 376 320

M da (kg) d

45 00 44 00 45 00 44 00
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