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ABSTRACT

Purpose: This study is to estimate the life of elevator wire rope by using the accelerated degradation test

with two accelerating variables of applied load and corrosion.

Methods: Linear regression method is used to find the pseudo life of elevator wire rope at each combination
of accelerating variables and the median life of elevator wire rope at use condition is estimated under the
assumption that the life of elevator wire rope follows lognormal distribution.

Results: The particular case study demonstrated that the results of the elevator wire life estimation by using
the proposed method can provide the better solutions than existing methods.

Conclusion: It can be economical to use accelerated degradation model for estimating the life of elevator

wire rope.
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Table 2.

Discarding Criteria for Wire Ropes

(DIN 15020-2)

Number of load bearing

Number of visible wire brea

ks which justifies discarding

wires in the outer strands of

Drive groups

Drive groups

the wire rope 1Em, 1Dm, 1Cm, 1Bm, 1 Am 2m, 3m, 4m, bm
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141 to 160 6 13 3 6 13 26 6 13
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Table 3. Accelerated Degradation Test Data of Wire Rope

AppliZil (I)Jfoad 6.2 kN (15%) 8.2 kN (20%) 10.2 kN (25%)
No. of No. of No. of
Cycle Broken Cycle Broken Cycle Broken
Corrosion Wires Wires Wires
8,000 1 5,000 0 5,000 9
9,000 4 6,000 6 6,000 21
5 days 10,000 23 7,000 8 7,000 58
11,000 53 8,000 35 8,000 125
12,000 71 - - 9,000 139
8,000 1 5,000 0 5,000 11
9,000 10 6,000 15 6,000 17
15 days 10,000 27 7,000 24 7,000 68
11,000 34 8,000 44 8,000 67
12,000 81 9,000 99 9,000 138
6,000 5 4,000 8 3,000 2
7,000 20 5,000 23 4,000 9
30 days 8,000 34 6,000 41 5,000 83
9,000 61 7,000 96 6,000 131
10,000 75 - - - -
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Figure 4. Number of Broken Wires vs. Cycles
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Table 4. Pseudo Life of Wire Rope for Each ADT Condition (Cycles)

A3 | 6.2kN | 6.2kN | 6.2kN | 8.2kN 8.2kN | 82kN | 10.2kN | 10.2kN | 10.2kN
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Table 5. Regression with Pseudo Life Data

Regression Table

Standard 95.0% Normal Cl
Predictor Coef Error z P Lower Upper
Intercept 10.5584  0.168187 62.78 0.000 10.2287 10.8880
Xi -0.147386 0.0191761 -7.69 0.000 -0.184971 -0.109802
Xe -0.0163707 0.0030479 -5.37 0.000 -0.0223445 -0.0103969
Scale 0.0939436 0.0221427 0.0591884  0.149107
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Table 6. Constants and Values for Elevator Wire Rope Bending Fatigue Test

Definition Symbol Value & Unit
Sheave Diameter D 200 mm
Nominal Rope Diameter d 10 mm
Rope Tensile Force for 4.1 kN S 4746 N
Nominal Tensile Strength R 1,320 N/ mm?
Bending Length l 485 mm

b, for N, -2.611

b, 1.887
Constants b; for Wire Ropes by 8.567
(Wire Rope 8xS19 FC, sZ, E Grade) by -0.32

b, -2.894

by for N, 1.2
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