40 21

2019 11 PACKAGING ENGINEERING -193 -
1 2 3
1. 300410 2.
300410 3. 300457

B 4t EAA LR T IXABRFEGORE, RE—FTE@@m., TRTIEZHEGHT L
KABEF &, ZEIREMN, FRTAFHESN. Fix AR #%%ﬁﬁﬁ%MWMQﬁﬁ%+b
AT Z S FRARERE; H) A A PR M 24 Ansys Workbench & 5 A TRTUAEA | st # SRR A 347145
A ﬁé% BRTEPFEAERZENT, AR AMESRAL, TR AME SHIET, BT AW
oMb, B THMEGERET 4 IMERETHERERFEZLAEL, A PRRAEARTEH LR

u%@% MAENYG, LR AFFIHERSTHRRERTHE LA A 1.97, 1.07, 0.73, 0.33 mm, #/EAL
HEBERN; RREABABNAET IHLEWE, LR A FIHERETHRRFRE N 554 4751,
40.10, 185.34, 170.02 MPa, 3§ F 4 M4R4H 69 BIRMIE (235 MPa) , BEH L EZ R, &% FfiEd
T EeE, TREAGEGENTIXXITETLSE, BRTEAITETF S04,
WXXIBTE; TEwed; TRSGE; ARTHH
TH211%.6 A 1001-3563(2019)21-0193-06
DOI  10.19554/j.cnki.1001-3563.2019.21.028

Design and Finite Element Analysis of Scissor Lift Platform
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ABSTRACT: The work aims to propose a scissor lift platform which can vary the breadth and set the lifting height, de-
sign its mechanical structure and analyze the mechanical properties, with regard to the shortage of single-stage scissor lift
platform in present market. The lift platform was modeled via three-dimensional modeling software SolidWorks. The fi-
nite element model was created via finite element analysis software Ansys Workbench, and the static bearing property was
simulated and analyzed. The overall deformation and equivalent stress were obtained under specific load and four working
conditions: lifting and telescopic table plate closing, lifting and telescopic table plate opening, falling and telescopic table
plate closing, and falling and telescopic table plate opening. The maximum overall deformation was mainly located on the
left edge of the telescopic table plate. The maximum overall deformation under the four working conditions above were
1.97 mm, 1.07 mm, 0.73 mm and 0.33 mm, respectively, and all of them were within the allowable range. The maximum
equivalent stress appeared near the joint point of scissors brace. The maximum equivalent stress under the four working
conditions above were 47.51 MPa, 40.10 MPa, 185.34 MPa and 170.02 MPa, respectively, which were lower than the

yield limit of structural steel material (235 MPa), and the strength met the requirements. The proposed scissor lift plat-
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form, which can vary the breadth and set the lifting height, extends the function of the traditional lift platform.
KEY WORDS: scissor lift platform; variable breadth; lifting height; finite element analysis
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Fig.3 Finite element mesh model of lift platform
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Fig.7 Equivalent stress nephogram of lift platform

Ansys Workbench



-198 -

2019 11

, . [J1.
, 2018, 54(1): 56—59.
LIU Lei, GAO Wei-guang. Application & Research of
Scissor Lift Platform Design[J]. Aeronautical Precision
Manufacturing Technology, 2018, 54(1): 56—59.
[J1. , 2013(5):
40—41.
QI Ying-huan, DONG Wei-min, SUN lJian, et al. Dy-
namics of Symmetrically Driven Hydraulic Lifting
Platform for Scissors[J]. New Technology and New
Process, 2013(5): 40—41.
[ ,2014(12): 69—72.
ZHANG Hong-hu, GUO Lian, WANG Yu-heng. De-
sign of Hydraulic Lifting Platform with Scissors[J].
Mechanical Design and Manufacturing Engineering,
2014(12): 69—72.
[J1.
,2016(4): 66—69.

LI Le-yi. Motion Simulation and Finite Element Anal-
ysis of a New Lifting Platform[J]. Mechanical & Elec-
trical Technology, 2016(4): 66—69.
SOLAZZI L, SCALMANA R. New Design Concept
for a Lifting Platform Made of Composite Material[J].
Applied Composite Materials, 2013, 204: 76—89.
DONG R G, PAN C S, HARTSELL J J, et al. An In-
vestigation on the Dynamic Stability of Scissor Lift[J].
Open Journal of Safety Science and Technology, 2012,
2(1): 8—15.
TIAN Hong-yu, ZHANG Zi-yi. Design and Simulation
Based on Pro/E for a Hydraulic Lift Platform in Scis-
sors Type[J]. Procedia Engineering, 2011, 16: 772—781.
HE Bin-hui. Research and Key Bearing Part Simula-

[13]

tion of Finite Element Analysis Platform of Gantry
Crane Based on ANSYS[J]. Sensors & Transducers,
2013, 159(11): 92—99.

PAN C S, CHIOU S S, KAU T Y, et al. Evaluation of
Postural Sway and Impact Forces during Ingress and
Egress of Scissor Lifts at Elevations[J]. Applied Ergo-
nomics, 2017, 65: 152—162.

Ansys Workbench

[J1. , 2013(6):

5 >

11—13.

YANG Ming-zhao, HUANG Wen-ting, SUN Dong-ming.
Finite Element Analysis of Scissors Lifting Platform
Based on Ansys Workbench[J]. Journal of Mechanical &
Electrical Engineering, 2013(6): 11—13.

[D]. : ,2017.
HUO Xiao-chun. Global Finite Element Analysis and
Software Development of Scissor Aerial Work Plat-
form[D]. Qinhuangdao: Yanshan University, 2017.
[D].
, 2015.
SUN Lei-bo. Structural Optimization of Scissors Hy-
draulic Lifting Platform[D]. Jinan: Qilu University of
Technology, 2015.
[D].
: ,2015.

ZHANG Wei-long. The Analysis of Scissor Lift Plat-
form and Optimization Design[D]. Shenyang: North-
eastern University, 2015.
[J1. , 2017, 34(2):
115—118.
HE Xue-hong, YIN Qi-zhen, LU Wen-jia, et al. Calcu-
lation on Hydraulic Cylinder Driving Force and
Joint-Force for Scissors Lifting Platform[J]. Journal of
Mechanical & Electrical Engineering, 2017, 34(2):
115—118.

[J1. , 2018(2):
95—97.
ZHAO Fei-hu, SONG Qiang, ZHAO Guo-liang, et al.
Parametric Modeling and Optimal Design of Scissors
Lifting Platform[J]. Mechanical Engineering and Au-
tomation, 2018(2): 95—97.



