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ABSTRACT

The elevator inspection, which was conducted in 2012, was performed by introducing the EN

code; however, this code was applied only to the MRL elevators based on a complete revision of

the domestic inspection standards. With the introduction of new standards, items that can help verify

various types of performances, are now included in the standard. This requires the use of different

inspection instruments to for the verification of the various performances. Among them, in the case

of an automatic power-operated door, the magnitude of the door kinetic energy is verified to confirm

the impact on the user when the door is closed. This magnitude is measured by the inspector using

an instrument in the field or a test report submitted by the manufacturer after the tests. Various in-

struments, including internal development products and foreign instruments, are used for this purpose.

Thus, in measuring the kinetic door energy in the field, the value of each device will be different

and all the obtained values may not reliable and valid. In this study, we address the aforementioned

issue by varying the structure of the internal development product. The validity of the measured val-

ue was confirmed by developing and applying a calibration method.
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Fig. 1 Door kinetic energy measuring instrument
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Table 1 Comparison of specification

Kind New Push-pull Il a6
Spec. type
Load +1000 N +500 N +1000 N
Duty .
Kinetic | 4 55 9] 101
energy
Precision rate 0.2 % 0.2% 0.2%
Overload 150 % 200 % 150 %
Display 0.IN 01N 01N
resolution
Display unit N, J N, J N, J
Sampling rate 4096 Hz 1000 Hz 1000 Hz
Spring
coefficient 2.02 kgf/mm | 1.2 kgf/mm 5 kgtf/mm
(typical)
Weight 550 g 800 g 1200 g
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Fig. 3 Dynamic load tester
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Table 2 Results of the 1st comparative test

Load 4kg 4.82 kg 5.6 kg
Height U | K(push-pull) K(new) U K(push-pull) K(new) U K(push-pull) K(new)
1.60(36 %) 1.81(53 %) 2.08(46 %) 1.99(40 %) 2.51(52 %) 2.82(71 %)
0.03m | 1.18 | 1.62(37 %) 1.78(51 %) | 1.42 2.12(49 %) 2.02(42%) | 1.65 2.45(48 %) 2.79(69 %)
1.60(36 %) 1.85(57 %) 2.05(44 %) 1.95(37 %) 2.49(51 %) 2.91(76 %)
2.31(18 %) 2.52(29 %) 3.05(29 %) 3.63(54 %) 3.44(26 %) 4.14(51 %)
0.05m | 1.96 | 2.35(20 %) 2.62(34%) | 2.36 3.08(31 %) 3.68(56 %) | 2.74 3.49(27 %) 4.02(47 %)
2.37(21 %) 2.71(38 %) 3.03(28 %) 3.71(57 %) 3.42(25 %) 4.16(52 %)
4.18(7 %) 4.77(22 %) 5.25(11 %) 6.15(30 %) 6.42(17 %) 6.94(26 %)
0.1m |3.92| 4.24(8%) 4.8925%) | 4.72 5.28(12 %) 6.45(37 %) | 5.49 6.35(16 %) 7.02(28 %)
4.13(5 %) 4.78(22 %) 5.43(15 %) 6.27(33 %) 7.07(29 %) 6.87(25 %)
8.12(4 %) 9.42(20 %) 9.96(5 %) 11.14(18 %) 10.76(2 %) 11.82(8 %)
02m | 7.84 | 7.90(1 %) 9.28(18 %) | 9.45 10.23(8 %) 10.59(12 %) | 10.98 | 10.84(1 %) 11.91(8 %)
7.98(2 %) 9.44(20 %) 10.31(9 %) 11.28(19 %) 10.93(0 %) 12.03(10 %)

(a) New product (b) Push-pull type

(d) Side view

(c) Added mass

Fig. 4 Experimental method
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Table 3 Results of the 2nd comparative test

Load 2.085 kg
Height U KE(50 kgf/cm)

2.34(12 %)
2.17(6 %)

0.1 m 2.05

4.96(18 %)
4.04(1 %)
427(4 %)

0.2m 4.09

5.94(3 %)
6.22(1 %)
6.38(4 %)
5.75(7 %)
6.34(3 %)

03 m 6.14
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Table 4 Results of the final comparative test
Stiffness
. U 22 kgf/em 30 kgf/em
Height
005m | 1.04| 101 | 096 | 106 | 1.00 | 1.01 | 1.08
: T (2.82%)|(7.45%)|(1.92%)|(3.67%)| (2.6 7%)| (3.45%)
odm 208|222 | 208 | 194 | 217 | 217 | 2.10
: T2 1(6.71%)](0.12%)|(6.72%)|(4.29%) | (4.29%)| (0.65%)
o15m |3.12| 309 | 309 | 296 | 3.19 | 315 | 3.8
: 2 1(1.14%)|(1.14%)|(5.19%)[(2.01%)|(0.83%)| (2.01%)
02m |ai7| 429 | 415 | 415 | 414 | 431 | 431
: 1 11(3.12%)|(0.47%)|(0.47%)|(0.65%) |(3.45%)| (3.45%)
519 | 520 | 5.19 | 517 | 527 | 5.27
025m |521
(0.29%)((0.29%)((0.29%)((0.77%)|(1.05%)| (1.05%)
03m 625 582 | 606 | 605 | 631 | 631 | 623
: 27 1(6.90%)|(3.12%)|(3.12%)[(0.97%)((0.97%)| (0.28%)
035m | 730 718 | 718 | 701 | 7.2 | 729 | 746
: =7 1(1.58%)|(1.58%)|(2.47%)[(2.39%)((0.10%)| (2.22%)
9.51 | 938 | 9.58
045m 1938 - T [(1.39%)](0.03%)[ 2.07%)
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