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Abstract

Elevator safety remains a matter of widespread public concern today. The evolution of emergency
auxiliary devices for lifts has transitioned from reliance on mechanical protective mechanisms to ac-
tive safety technologies integrating redundant drives with energy-storage braking systems. In recent
years, rapid technological advancements have demonstrated the significant advantages of high-speed
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traction lift emergency auxiliary devices based on redundant drives and energy-storage braking,
markedly enhancing stable braking performance under high-speed conditions. To ensure the relia-
bility of these systems under extreme operating conditions, this paper introduces thermo-mechani-
cal-dynamic multiphysics coupled simulation analysis. An evaluation framework incorporating bench
testing, fault injection testing, and accelerated life testing is established. This is combined with Failure
Mode and Effects Analysis (FMEA) and reliability metrics to form a comprehensive reliability assess-
ment framework. Currently, the adoption of this technology faces challenges, including insufficient
practical validation and a lack of long-term data. Future efforts should focus on optimizing field de-
ployment and monitoring, establishing standardized testing protocols, and advancing its engineer-
ing application within high-speed lift safety systems.
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Table 1. Comparison of redundant drive technology solutions
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Table 2. Comparison of energy storage braking technology solutions
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Figure 1. Fault diagnosis and seamless switching control logic flowchart
B 1. MBS S TEYIRIEHIZERIEE

SRR I R 428 ) SR (R KT T 52 0, W COMSOL £ MR 1 51 G AT #4 - ) - 23
IREE DT, ACA e AR, IUREAVR PO . XM RVE BLRNE 5 2 B 1 JOR AR, DN ERE
B IC S TUAR KB R G KA P RS AT SR AT S OR b, STHE B RO R % 0L T I Z A28 1T

DOI: 10.12677/iae.2026.142040 352 s 5%


https://doi.org/10.12677/iae.2026.142040

Btk <5

24. RG RN

K 2 NRGUEERBEHIER, REMBEMEERIC. TURWSNHIC. BaeHsHIt. FRI RGN E
EEH ARG HREAR. EFETHT, EHFENFERS RGMH, NATH T, BEMWEEHRITTNITR
URE) BTG5 & RE i ) eI AL AR YRS R, &N R S R I2 W S e aE U, SEELE RSP AR ) Bl .

FHIERA
A B BT
Y [} v
TUAIRE) T EheEh T EL Y
FIREN AL WL AR ) 5 2% F W5 HHL
| \
E )] WU A5 3 1 3 EX L
Y
TR RE
s AP H RS
* ERGl L % P 2
(E# £l (oF=tt)
il A A
A% X 25

Figure 2. System overall architecture block diagram
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Table 3. FMEA analysis table for redundant drive and energy storage braking emergency device
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