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Grey Reliability Design Model and its Application to
Mechanical Engineering

LUO Youxin, GUO Hutxin, ZHANG longting, CAI Arhui, Gui Nat+pan
( Department of Mechanical Engineering, Changde teachers University, Changde 415003, China)

Abstract: Grey system & extended to probability sat. theory. Grey probability axiom system is expounded. grey probabiliy density
function and Grey reliability calculating method are studied Then, stress strength iterference grey reliability calculating model and its
whitening solution method are established. The program is woiked ou with Matlab3. 3. 1 language. Some examples are given, balance
analysis is made for the general reliability design method and i displays that ths model is accurate & feasible, and can be used to im-
plemert sensitive analysis and robust reliability design when their parameters are changed to effectively control design parameters.
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(3) Aa( =), Ao ")
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(2) 0, P(V)= 0;
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oy e —2 LA (E) == _ ) < oo
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ca (== Use pa =y A (=) - ()
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- \ i+ 4m; _z \ _,'—_iz
T HLZ[J 2
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” C_ 1 1| A= »
R[A (#)] = IASP [A (#)] d== J.Ast—m(+)6Xp|:— 2{0 (Jz]de (A (=) 2As)
(4)
s F[A ()] =1-R [A~)] (5)
fSor) f(s)
R=P (r>s) = I-of(r)[.[-wf(s)ds]dr (6)
, (6)
R(#)=P(r(=))>s(~)= J.fwf[r(ﬂ]{ If°°[f(5( =)/ ds(=)}dr(+) (7)
. o (=) :3_03(74)
~ ~€[a al. -
[a a] matlab5. 3
u= rand (1); a = a+ (a—g)*u;% rand (1) [0, 1]
(7)
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o = inf=;=380, a =suwp~=;=620, =400 ?
. a* _ g* 2
(1) m" = 500, (3) O (#) =|———| = (%)}
6
— d +4m" + d
= ————= 500, (4) : R (A (=)) = 0.99379, (5)
6
: F (A (=)) = 0.00621
) (_1* _ g* 2 .
(2) m’ = 480, (3) (=) = = ()%, -=
6
g* +4m +a
= 486.67, (4) : R (A (=)) = 0.98487, (5)
6
- F (A (=)) = 0.01513
* EA‘ B (—IA ’ -
(3) m' = 450, (3) o (#) = = (40)%, =
6
g* +4m +ad
= 466.67, (4) : R (A (=)) = 0.9521, (5)
6
© F (A (#)) = 0.04873
2 , s= 379MPa, 0= 41.4MPa, r=
[300, 534] MPa,
, G= (0.04~ 0.08) r ,
(1) , 21 g=24.1MPa r= 517MPa,  R= 0.99802;
(2) r=51MPa,  G= (0.04~0.08) r, O= /[20.68, 41.36], —
, 1000 R (=) = [0.99082, 0.99857] ;
(3) r= [500, 534/MPa  G= (0.04~ 0.08) r, — ,
1000 R (=) = [0.98067, 0.999547]
3 , s= 420MPa, 0= 41.4MPa, r=
[300, 534] MPa,
(1) Pl g=3IMPa, r= 517 MPa R= 0. 9%9607;
2) r= [500, 534 MPa, G = (0.04~ 0.08) r, — ;
1000 R (=) = [0.925086, 0.992510/ 0= (0.04~ 0.12) r, 1000 R (~)

= [ 0.866744, 0.992333]
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