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Fig. 1 Parallel robot with 5 branches
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Table 1 Common signs and meanings to FTA
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Fig. 2 FTA of parallel robots

#
4 FFERLZE AR PER S B
41 FEHSH

TE RSB IR F2 BT 55 TR T B 4k A i i Tl
A 1 2 R A —— R R0 | sl 4k i R 0 1 2 () R Iy i,
SRR R 1 4 /N R Bl A e /N R AR BT
/INEIN AR T A T R AR ) B TLA RS S ) i A A 4 5 | e
TR0 & A PR — R s B2
AR B LA SR i 28 1 4R G 3 A Ry 1 e/ NI |

R A5 R 58 IR ARBIGE SR IR g A B 1) fie
JINEIEE | v P 2 (RS RRAs ] AAS S FRERHIL A 45 i B = ]
G R AR R B OC R, L i R/ MR SR 2R
1, BR AR/ MVEIE R X G XGE X XGE X X
Xeh AXot A Xuof Xt AXeb A X A Xud Xt A X6 X o
42 FEELHH

I A0 B A A Ay 1 B R 760 S Xof I BRI e N A 7 3 e
FEFRAMHT, ST SR S & AR R P RS R T A
(BDRGEREO) 0 K A3, T PEAL R Ge i ] Sk e 4k
e R A6 o A I BT 18 TOT 42 AR B0 ST 7 S i A
IR CIER IR0 2 PR A AR 4 JEe = & 2 1R MR
M A - HBE R R E E AEAE RGE B, BV AT SR A T
A AR,
421 MEHEEHER

LI BRI/ wa s N ¥ o 2E o

Qzl—H[l—q(i)] (1)

AP, Q BT & A BHER kR i/ NEIE RN, g()
IINEIEE KA AR

FRYE T SEEHE S T RS BRI, 45 IR S R A AR
HE (£2) .

R2 KEUHMELZESMEEINE

Table 2 Proposed probabilities of fault tree bottom event

JEE WAL g (i)
X 5x10™
X, 1x10™
X; 1x10™
Xy 5x10™
X 1x10™
Xs 5x10™
Xz 1x107°
X 1x107°
X, 1x107
X 1x10™
Xu 5x107™
X 5x10™
Xis 1x107°
Xis 5x107°
Xis 1x107
Xis 1x10°°
Xi 1x107
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Table 3 Critical importance of fault tree bottom event
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Xi 0.0836
X, 0.0167
X; 0.0167
Xy 0.0836
Xs 0.0167
Xs 0.0836
X; 0.334
X 0.00334
Xy 0.00167
Xio 0.0167
X 0.0836
Xi 0.0836
Xis 0.00167
X 0.00836
Xis 0.00167
Xis 0.000167
Xz 0.167
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Fault diagnosis of parallel robots using fault tree analysis

NIU Yuefeng, WEN Qinqrong

North China Research Institute of Electro—Optics, Beijing 100015, China

Abstract Parallel robots are usually used in occasions requiring high reliability, such as surgical operation, space station remote control

and high— speed motion mechanism. Methodologies for parallel robot diagnosis are studied using fault tree analysis in this paper. A
summary of mechanical failure levels, modes, effects and causes of parallel manipulators is tabulated to establish the fault tree analysis for
parallel robots. Qualitative and quantitative results are presented with probability levels, and the general rules of highly reliable parallel
robots for application are derived.

Keywords parallel robots; failure analysis; fault tree analysis
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