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Centralized Controller High-altitude Work Car Elevations

Lift Structure Safety Assessment

Jun—-tae Kim,» Gi-yeong Lee*, Sang-sik Lee*, Won-yeop Park+*
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Abstract This study was conducted as a post — study on the development of a centralized controller and
a hydraulic lift system including structural analysis and remote control for the development of a vertically
elevated car. The safety review was carried out through the structural modification of the elevator lift
which was developed during the previous research. 3D modeling was performed with Solidworks, and a
model of finite element was created through Hypermesh S / W. In addition, the loading environment of the
work vehicle for the evaluation is a condition in which the loading amount is 250 kg per position (total,
upper, upper, lower, and lower) on the work table, ), The structural analysis was carried out under the
condition that the load was 600 kg, and safety was examined in various aspects. As a result, when the
allowable load of 250 kg and the excess load of 600 kg are excluded (except Case-11), the stress level is
below the yield strength. In the case of Case-11, there is a region exceeding the yield strength at the
center support portion of the safety bar at the upper end even after excluding the component which
generates the maximum stress, but it does not affect the safety aspect of the whole structure Respectively.
Looking at the deflection results, it can be seen that in all cases the maximum deflection occurs in the
same table, and the tendency of sagging in both 250 kg and 600 kg is the same.
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Table 1. Information on the finite element model

= M =
R22(Element) 740,216
A& (Node) 1,573,506
A7 =(D.0.F) 4,540,002
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Fig 1. Analytical domain of a high work machine
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Fig 2. Finite element model of a high work machine
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Table 2. Element Type Information
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Continuum Shell
Element(Hexahedr SC8R 674,858
al Element)
Continuum Shell
Element(Wedge SC6R 16

Element)
Solid
Element(Hexahedr C3D8R 65,310
al Element)
Solid
Element(Wedge C3D6 32
Element)

Total 740,216
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Table 3. Analysis according to analysis condition
Case

SIS ESPN RS sl A Case stE=x=
- - Case-1 N
HolE Al Case-2
HolE Atz Case-3
=
250 kg || ElolE At Case—4 +
i} 250 kg
HO|& ot=t Case-5
HOl& 3¢ Case-6
HolE HA Case-7
HolE Atz Case-8
N
600 kg | Elol= At Case-9 +
600 kg

HOolE otz Case-10

Hol& st Case-11




a8 3. A=A

Fig .3 Boundary condition
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Fig 4. Load application condition
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Fig 6. Connection conditions between parts



%=X Hi0d HMiz

223 It 7|&

Fe AA s

3

FRAAY %

9]

a4

=

3|
il

EgE2 HE

KR
=

Von-Mises Stress %t

250MPa+ 2] 71 A28

A=,

1

o}4H](Poisson’s Ratio), &1l %

3T

£
g
2
S
%
£
S
o
2
2
g
&

N

!
o))

Ml

[l
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Fig 9. Von-Mises Stress Contour (Case—2)
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Fig 11. Displacement Contour (vertical direction (Y-Dir.),

250 kg)
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Fig 12. Displacement Contour (vertical direction (Y-Dir.),
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Table 4. Stress and displacement (deflection) analysis
results
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