FasE HS5M Ak ST RIS R 0 S5 R T M s Bl B AT 83

XEHS :1004-2539(2021)05-0083-07 DOI:10. 16578/j. issn. 1004. 2539. 2021. 05. 012

AT EMRIPIEBR R ST KRB FEHES T

50 EPRAR Y BERNY AR
(1 MR RHE R ML TR2EBE, TR M 471003)
(2 HUBCE A8 S U R T R A BRI BT P, WTRg 9% FH 0 471003)
(3 WE R RS AR S TH2ERE,  TH %M 471003)

HWE ABRATHREGEFAFRKRREEZOPRER, X3H T THIEL | HBIgHENe 2 5
BN K AP A H, MR TR My SR T RE, FATANIRFRE, RAZ%HST 55
M BBEF ZRASHM T EFARARL, HENTAR P EX P BT NE, EIRHIMEIUTX R,
FATMAMBAT T B F oM ; SAARN T RHIE, L EMHAHIFE T EMAE; 5 A Adams
BRESHMBITTENG A, GAEPHMET TR, AL REN, L IEX MBI AR AL
S, BMEFH A BRAREFH AL, BiE T AT e A2,

EiE PEAH WM EFHoH Adamsli A

Structure Design and Kinematics Simulation Analysis of Standing

and Lying Nursing Wheelchair

Zhang Shuai' Shang Zhendong'? Hu Zhigang'”® Fu Dongliao’

(1 School of Mechanical and Electrical Engineering, Henan University of Science and Technology, Luoyang 471003, China)
(2 Henan Collaborative Innovation Center for Advanced Manufacturing of Mechanical Equipment, Luoyang 471003, China)

(3 School of Medical Technology and Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract In order to meet the nursing needs of the elderly and disabled patients with mobility difficul-
ties, a standing and lying nursing wheelchair that can assist standing and assisting lying is designed. The design
scheme and working principle of the wheelchair mechanism are expounded. Based on the principle of ergonom-
ics, three—dimensional gait analysis and motion system are used to analyze the movement trajectory of normal
joints during the process of standing up and lying down. The geometric relationship between wheelchair mecha-
nisms is established, and the kinematics analysis of the mechanism carried out. Combining the anthropometric
data, the parameters of each component are determined and a virtual prototype is established. By using the Ad-
ams software, the motion simulation of the mechanism is carried out, the mechanism runs smoothly in the simu-
lation. The simulation results show that the sitting, standing and lying nursing wheelchair assists the human
body to sit, stand, and lie down in accordance with the laws of healthy human movement, which verifies the ra-
tionality of the mechanism design.
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Fig. 2 Distribution of human joints and posture sensors
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poseture transformation
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Fig. 6 Displacement curve of each joint during poseture transformation
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