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Life Evaluation GERT Network Model of Equipment Reliability Test

Yang Xiaoyu, Fang Zhigeng , Tao Liangyan

(College of Economics and Management, Nanjing University of Aeronautics & Astronautics, Nanjing,211106, China)

Abstract: In view of the small failure sample in the equipment life test, a quantitative analysis method

for equipment system reliability evaluation based on impact stress is presented. Firstly, graphic evalua-

tion and review technique (GERT)is introduced to describe the multiple working states of the system

and transitive relations between the states. And a reliability evaluation model is constructed based on the

system structure. Then the reliability of the components is estimated according to observed failure data,

and the parameters in the reliability GERT network are determined. Finally, the system reliability is

evaluated according to the network computing results. Case study results show that the equipment relia-

bility GERT model is effective.

Key words: system reliability evaluation; GERT network; small sample; failure choice mechanism;

stress impact

TSR RO T A T SRR VAL Y SRl 7 AT
SR B A5 SR TR T X 2R OB B 3 A . AR G ]
SEVEVPAE O I YR T 5 ik PRAl I 5 AR
R R R A R AR AT AE AT A 45 R
X 1R i o ol i I R T S A K T A 1
AR A il g AR U AR B R

RCH B+ B R T B A7 i X 58 7 3 » A RLE I [
X LI K R A 5 0 23 4 o A 25 R A
BRI REBEAT KB R AR ] kit . Bk
56 B HL A TR R X R T S TR
i ) A 7 Bl B 2R OB AR B 1 4% Al 5
B VR 228 AT R X 25 B P RG]

E€UW A : BEA AR # RS E S E (12AZD102) ¥ B 5 H 5 [F 5 B AR AL G F 0 5 9 H (NP2015208) BB A .

Yr#s B EE:2016-02-27; f&iT HE#E:2016-07-14

BEES . pEH B #8244 5 E-mail : zhigengfang@163. com,

S| AR IR, 7B M R . a8 v R A A P A GERT M4 B AL [ ], e 0l %8 At K K #2241, 2016,48
(5):689-695. Yang Xiaoyu, Fang Zhigeng, Tao Liangyan. Life evaluation GERT network model of equipment reliabil-
ity test[J]. Journal of Nanjing University of Aeronautics & Astronautics,2016,48(5):689-695.



690 mMoa M =

LIPS S

48

SEVEVP AR MERR PEEAT TR RS .

HH . 2 48 m] 5 1 Ry vk £ A AR MR AE
&t (Reliability block diagram, RBD) , it & #f 43
Br 37 (Fault tree analysis, FTA), Dl i #y &
#6117 (Bayesian networks) &8 3 A&, 1 £6 5 B ES @
TSI BT RL A € o B A R P DL4 SE 1 ]
5P R A L 2 T R G R A A i R — %
BRI 8y bl 5 e 1% B AL Ao A L T P B I [ 25 A
X —[a] . Markov " R 5% B8 U5 BE 4% 4 T R 4E
B D0 T B RS AE A B A0 W] FE A L (H HOR S =
[f) ) LA 5 2R G MU 2 4R B G 2R RS 2 & =5 1)
7 Gy B B0 K R) R

A 5] A B s P # 3 R (Graphic evaluation
and review technique, GERT) # 47 & 4 7] % 1 43
T 30 25 AT B 1 K A A — A Bl AL AR
B G RGUIBATIR S TR 556 74 1% 328 0 28 2R HI R A
—JE BR800 ) 48 EAT ZRAE - [R] I Rl B 2k
BB 55 T3 sk 2 {7 B, SE A R AR IR R T
Heag T SE v I 0 A A Al 1, 2 T A GERT 9 4%
AN AT R G AT SR MR VEAL

1 REMERBSSR

B R KA 5 A2 B B A5 Rk BRI Y N
PARUES T Y9 & A LRI R R G SIS DA RUL
oy B T BRI A R e i R T e R
S5 098 7K TS oty S5 B I 2 W AERCRE A 1 T AT
R 2 i T A A DU R B T2 A KL ki
T3 —FhRE Sy DR e g — sl A A B A R A —
SE R T DL —E I ME R R FEdE & ia T id 2
SRy I I KSR NSRRI A RU S
B 325 B YR B B H i A ) 8 S B AL A AR A
7 B R A i B BV T B S (DR
ANAH B B 14 I 8] DX [ A S 7 8 1058 S AR ST R
RIVJC 5 850k 5 (2O RS 58 70 /N A AR [R] X JR] [ 20 2+
At PN A 52 31 b il 9 E SR X1 S TG 56 1
D] Ar BE B B ELAT SRk 5 (3) 3 F 7853
ANEG At N LE R BN Z T 1 YO ) e 9 A R AR
AN BIEAT Rl P, G R A 52 A0 B el B KR
A AR o0 A KAl i » ol 78 25— i 8] X B2 9 2R 70
PRl A 5 S o X T ol IO ) A2 4 i n]
FEAE K ol L RE R B R R A BRI T
BT I Ao A A B U s i T ) R AR R B AT R AT

At

BRE b Y U0 SR IE N B 38 ) 2 A A
IR Sy bl I AR SR SBORE SR s T UK 2 5 1 ] A
PEAT VAL B 2 il 75 i R R 2 5 mT B
PRI T il AN 7 2 WL A4 S T T A 2 R
e SURILEETR P QY Se R AT Y 325078V QP S
R AT AR AR 258 45 T 52 B 22 K g b i s
A ARZS e R 19 SME R I & PRI R AR P 0T 2R R0 WL
05 AR 6F 7 7 10 UL o ST B 4 5 114 5T 359 75 i 11 990
L anlE 1 R .

5, 5, Sion Si0
il 2 Yq’j;k_,;llﬁklﬂ Yq‘iﬁ‘k,-i; /ﬁﬂfﬁkz
9&?&1
t K2

BT A N g ol T IR RUR BE
Fig. 1  Schematic diagram of equipment failure under

impact stress
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Fig. 2 Schematic diagram of elementary unit in GERT
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Fig. 3 Structure of reliability evaluation GERT network

for equipment with single component
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Fig. 5 Structure of reliability evaluation GERT network

for parallel structural system with two compo-

nents
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