%42 %% 9 T RRFFR Vol. 42 No. 9
2019 4 9 A Journal of Chongqing University Sep. 2019

doi:10.11835/j.issn.1000-582X.2019.09.006

H 2 1 7 4 BHE DL TR 3 2 58 FMEA 93 Br

BB T ENL A ES
(LA FmHFEKRF R IZEFRE, LT 100083;
2. MMt A ARG ARG I H M 225129)

WE: AT Mok A ARAEERE B S &P 09 7T S50 P M, KRR 4 7 B 4 i3t 303
(MADe, maintenance aware design environment) 3t B 2044 ZAR¥ E AL 3 2 LT T R AKX
5 % v 5 #7 (FMEA ,failure modes and effects analysis), @BitArffb o £k, 2 XL LMW ES 2%
B R A, S ANMAE S R LA AR BLHIA & B (FCM, fuzzy cognitive map) 247 & # &
R REFY R ERIBIED ZAW FMEA £ R, SR AN, 2L UENEZANBER . B bf T
W EHHEREAAEEREFRYGEANFE AT A, BB — R4 e Bt B, 7
BT BT ARA T L

KEIW  ZARA R RS R G P B i IR B X R a5 4T A B

HE S ES  TH132.45 N ERAR SRS A N E4H S :1000-582X(2019)09-044-11
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Abstract: To solve the reliability problem of automatic three-dimensional material warehouse in sheet metal
automatic production line, failure modes and effects analysis(FMEA) of mechanical drive system of material
warehouse was carried out using maintenance aware design environment ( MADe). The functions and
failures of mechanical drive system were defined through standardized classification, and the model of
mechanical drive system was established. The propagation path and influence of each failure were analyzed
using fuzzy cognitive map (FCM) to generate the FMEA result of mechanical drive system. The results
show that the main failure mechanisms are wear, corrosion and deformation, and the main failure causes
are insufficient lubrication, pollutant entry and load problems. Thus, a series of targeted improvement
measures are put forward to improve the reliability of the automatic three-dimensional material

warehouse.
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Fig. 1 Functional model of systems or components Fig. 2 Fault causality diagram
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Fig. 4 Schematic diagram of the structure of the automatic three-dimensional material warehouse
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Fig. 5 Establishment process of system model
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Fig. 6 Structure hierarchy of mechanical drive system of three-dimensional material warehouse
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Table 2 The function, flow and properties of the components of mechanical drive system
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Fig. 7 Functional flow polarity of Z-axis motor
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Fig. 8 Functional block diagram of mechanical drive system
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Table 3 Fault mode and mechanism of mechanical drive system
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Fig. 9 Fault causality diagram of motor and chain drive
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Table 5 FMEA analysis result of mechanical drive system of three-dimensional material warehouse
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