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Abstract This study aims to improve the elevator door safety retainers by performing crash analysis to
develop them further to withstand strong external impacts. Current elevator door safety retainers are
designed to withstand kinetic energy of 450 ], which is a level appropriate to prevent a fall accident due
to door departure when a person inadvertently collides. However, elevator door safety retainers
withstanding stronger external impacts are required to prevent an elevator door departure accident due
to the recently increasing electric scooter collision . Hence, this study developed an elevator door safety
retainer to withstand 1000 J of external impact. Collision analysis applying collision energy of 450 J and
1000 J, respectively, was performed on the existing model, and the results were analyzed. It was
concluded from the results that the design needs to be improved. Therefore, this study selected the width
of the guide shoe stopper insertion part, the thickness of the guide shoe, and the insertion depth of the
guide shoe, which constitute the elevator door safety retainers, as major design parameters.
Subsequently, the difference in crash analysis results with a change in these design parameters was

analyzed, and the optimal design parameters were presented.
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Fig. 1. The geometry of a elevator door safety
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Side hook
22 Q3teA puz

Fig. 2= Lolold WAGA7} 2eo] Sl 57471
wol9] fitas mdolct. kojzt FAd Aol 9l
o £o]o] Attt shtol] Haplo] itk kofef 27
£ 7}& 800 mm, A2 2100 mmel™ FAE 1.5 mm
ojtt. ko9 stk Beplo] Zlo|Eqp7h FAtE o] glo
o & A 7o) WES 9] fiste] 1Tt B}
o] Qltk. Loio] 1| 7ho| =7t HAtE o] Tt &
A o2 AL sho] mEY siglth 450 J9] S0l
UAE 7Ioke AF SUE 284 7€ Al 32 Al
13 A 850 2A3to] 45 kg9 A ZH= A7 240
mm®| 77+ 4.47 m/s2 FESh= A5 7SI



23]
=9

A& st s| =2 A23d A1S, 2022

1000 o] FEIAE 71k 49 94 WEATH &

9] B9-E 71gste] 180 kg2l MHS ZH= 27 240
mm9] 77} 3.33 m/sE F&o= A9E 7HYokiTt
FE A= AEAFEY FE E°IE st 250
mmz AFs3rt & & 79 Sl FE%= 4%

71351971 wiZel AA| siMoMEe T & =X E‘:—Ja
SHT J8 ka4 sj4] £l LS-DYNAZF AREH
At 88| JFE AR diE= 7Io|Ey, AR,
AllE 4, I17= 1 mm9 71§ Z+= Constant
stress €25 45 AMEsI¥ o o] BEl &
A 52 5 mme 78 2= Belytschko Tsay & 8
AF ARgol9th Zoj9t lolEgqrE SUS Ado] H&
S|l Aol =& 5= SPCC Aol ﬂ% =90t FEA

gl A o]3 11 o) 2glo] ALgEIgic Ank

2 gstgint.

A 0.3, 5T 0.28

Top B_racket

Impactor

Hall sill

Fig. 2. Finite element model of a elevator door with
a elevator door safety retainers
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Fig. 3. Deformed shape of a door after impact

(2) 450 J, (b) 1000 J
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Fig. 4. Deformed shape of a guide shoe and stopper
() 450 J, (b) 1000 J
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Fig. 5. Energy balance curve at door impact

(2) 450 J, (b) 1000 J
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Fig. 6. Internal energy curve of each part at door
impact (a) 450 J, (b) 1000 J
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Fig. 7. Main shape parameters of a guide shoe

Table 1. Shape parameters of guide shoes for each model

W(mm) T(mm) D(mm)
Original 8.0 3.0 11.0
Model_W 11.0 3.0 11.0
Model _T 8.0 3.5 11.0
Model_D 8.0 3.0 5.0
Model_WD 11.0 3.0 5.0
Model_WTD 11.0 3.5 5.0
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Table 2. Crash analysis results for each model

Guide Shoe Remaining K.E.()
Original Fail 175
Model_W Fail 62
Model_T Fail 133
Model_D Fail 47
Model_WD Work -
Model WTD Work -
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Fig. 8. Comparison of kinetic energy curves for each
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