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A Study of the System Reliability Prediction
in the New-Product Design Stage

Abstract

The higher develops the industrial techniques, the more reliability of machinary, equipments and
systems want the consumers. So, it is a key to succeed in the new-product development that the con-
sumers can put reliance on the product to be made in the product design stage.

This study intends to help the product designer and the system manager by presenting them better
reliability prediction techniques.

For this purpose, the author built some fundamental reliability system models. And then predict the
system reliability by estimating the elemental component’s failure rate 2, and proposed an evaluation
model.

And also, a system is wrong according to the component’s characteristics’ degradation, we must

estimate the degradation failure rate (average and standard deviation). For this, the “Moment method”

is used.
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Table 1. A new evaluation model for predict the

stress coefficient “K”.
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Table. 2 Table of failure acceleration coefficient of system A
Temperature("C) | Humidity (%) | Radiant ray(RdS)| Acceleration (m/ | Noise (db)
{Py=10.295) \ {P;=0.130> | {P3=0.165> | sec? <(P,=0.190)> {P5=0. 220>
Telegraph | ! [ T
(T) Level iCoeff. } Level lCoeff, | Level lCoeff, Level Coeff.| Level Coeff.
) more than | ‘ . “|'more than |
-30~75 | 6 60 ] 5, 108~107 ‘ 1 50 10| 190~250 8
10~25 | 1 20~60 1| 108~107 1 10~50 | 1] 120~150 1
’Iemperature (°C){ Pressure (mmHg)| Humdity (%) | Radiant ray(RdS)| Acceleration (m/
] <Py=0.30> (P=0. 10> (P3=0.15) (Py=0.15) sec? {(Ps;=0.30>
Machine Level Coeff.| Level Coeff.! Level Coeff.| Level Coeff.| Level ’Coeff.
S P R
(M) ! more than more than .
=30 ~75 8| 585~795 1 60 9 106~107 1 50 ‘ 10
10 ~25 | 1| 585~795 1 20~60 1 106~107 1 10~50 1
Collision (g) Noise (db) Acceleration (m/sec?)
) . <P1:= 0. 40> <P2=0. 20> <P3=0. 40)
Prop(ulls)lon Level Coeff. Level Coeff. Level Coeff.
1000 15 190~250 8 more than 50 10
L 50~500 1 120~150 1 10~50 1
Pressure (mmHg) [ Radiant ray(Rds) ' Noise (db) Temperature (°C)
Electric {P;==0. 45> {P,=:0. 05> {P;3=0. 30> (Py=0.20>
P(()E“if)r Level ‘ Coeff. Level Coeff.l Level Caeff. Level 1Coeff.
585~795 ‘ 1 108~107 1 | 190~250 8 —30~75 | 6
__ 585~T795 1 108~107 1 120~150 1 10~25 | 1
Noise (db) | Humidity (%) Acceleration (m/sec?) Collision (g)
c , {P1=0.30> {Py=0.30> {P3=0.30> (Py=0.10>
o(né)ro Level ‘ Coeff. Level Caeff. Level Coeff. Level Coeff.
190~250 ‘ 8 | more than 60 5 | more than 50 10 1000 15
120~150 1 20~60 1 10~50 1 50~500 1

K;=0.295x6+0.130x5+0.165x1+0. 190 x 10
+0.220x8=4.475
K;=0.30x8+0.10x1+0.15x9+0.15x1+0.30
X10=7.0
K3=0.40x15+0.20x8+0. 40x10=11.6
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Ki=0.45%1+0.05X1+0.30xX8+0. 20x6=4.1
K5=10.30x8+0.30X5+0.30x10+0,10X15=8. 4
2R m R A e dER e &%,

4,=0.0003, 2,=0.0002, 2;=0.004, 2,=0.007,
25=0.005
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Table. 3 The value of E(X:), oxi pi; and (%—-)

|
! G
E(X) L oox pis ! ”afT,

E; 9.93V | 0.1965~ _ o 4474  +6.94
R, 0.1112 0. 0213~ —0. 01057
R, 19.92 0. 829 —2.114
R. 50.16%2 2.59 +1.93
Ry 48.50 38.8 +0.1945
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