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The gradual acceleration of the aging population in China has led to an increased demand for mobility

aids, and the reliability of domestic wheeled walking-aid is one of their important attributes, but there is

little research on the reliability of mobility aids. This paper conducts the failure mode, effects and criticality

analysis on domestic wheeled walking-aid. By collecting, collating and analyzing the 26 failure modes, the

key modules are the chassis and the lifting system. The key modules are obtained, and the failure data is

analyzed to find out that the lifetime distribution model is log-normal and the 0.95 lower confidence limit

for reliability life of product fy ¢ is 2489.4 hours. The study aims to provide ideas for the reliability analysis

of other active medical devices and calls for the formation of a reliability study review point for the industry

that meets the requirements of Chinese medical device regulations.
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Fig.1 Structure of domestic wheeled walking-aid
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Fig.2 Correspondence relationship between function and structure level
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Tab.l Failure mode severity categories and definitions
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Tab.2 Occurrence probability table of failure mode (qualitative)
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Fig.4 Sitting-standing posture transition and its control system
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Tab.4 Failure data of sitting-standing conversion system

1 3024 12 3516 23 2532 34 3216
2 3468 13 3108 24 3576 35 2592
3 2748 14 2736 25 3600 36 2916
4 2592 15 3060 26 2988 37 3264
5 3216 16 2988 27 2616 38 2952
6 3096 17 3000 28 3276 39 2748
7 3468 18 2796 29 3000 40 3528
8 3492 19 2460 30 3492 41 2520
9 3468 20 2772 31 2580 42 3264
10 2628 21 2928 32 2640 43 2760
11 2664 22 3336 33 2808 44 3528
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Tab.5 Life distribution model fitting results of
sitting-standing conversion system

1P-Exponential ~ 100.0000 23.0852 —396.5990 6
2P-Exponential 793605 8.2543 —322.57138 5
E 443257 44630 —319.6551 2
RS 38.5310 3.9713 —319.3418 1
2P-Weibull 47.6495 5.1577 —320.7770 4
Logistic 419832 43173 -321.7363 3
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Fig.6 Failure probability density
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