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Optimum Design of Multi-Functional Intelligent

Wheelchair Backup Mechanism

XING Kun,CHENG Wushan

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; In order to realize stable and safe operation of intelligent wheelchair multi-mode back support mechanism,

various angle adjustment mechanisms were studied and analyzed. The back support mechanism of wheelchair using

electric push rod for angle adjustment was proposed. A model of the back support mechanism was built on the basis of

the analysis of the geometric relationship and mechanical model of the back support mechanism, the optimal solution of

the fixed position of the electric actuator was solved by using MATLAB. Dynamic simulation was carried out to determine

the optimal stroke of the electric actuator with the help of SolidWorks Motion, and the feasibility of the back support

mechanism verified through finite element analysis were performed by SolidWorks Simulation. The simulation results

show that the fixed position and stroke of linear actuator are reasonable , which reduces the load of the load beam and

improves the safety of the back support mechanism and stabilizes the back support process.

Keywords : multifunctional intelligent wheelchair; back support mechanism; electric push rod ; dynamic simulation ; FEA

(finite element analysis) ; SolidWorks
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Figure 1 Multi-modal seat
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Figure 2 Back support mechanism
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Table 1  Back support mechanism size parameter
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Figure 3 Mechanism sketch
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Figure 4 Feasible domain
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Table 3  Electric push rod fixed position and

corresponding force

7 s/mm  ACEEEE m/mm REEEE 2/mm F/N
150 230.219 230.219 2 017.988
200 280.266 280.266 2 317.633
250 360. 623 299.999 3 128.444
300 460.691 299.999 4 378.575
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Figure 5 SolidWorks Motion configuration
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Figure 6 Curve of each indicator
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Figure 7 Finite element analysis of tail

support beam of electric push rod

X T AR R 52 JI A AR K GE MR o Fe A [ Ao B )

A - QDR BRI BIHEAT 7R 2 T2 R0 BB T 52 1 2847 ,

RS TR IR R AT R B T AT R SR VLAY

()2 Ak s QFE T R SOR I i A% v A o B AR AL 208 1

TR B S AR . MU ARF G B K, BT A

TR R T AT SR AT A

SR

(1] 198 PEADEBAERETH S TAZEXFE[D].
A T M A& K ¥ ,2013:1 -4,

(2] FRBA , 0@HE B2 RENBEARBEEALFNHHER S
S EME[T] LB AR G A ,2010(2) ;2 -4,

[3] Z#=4. —#HASdhi Rkt RGEID]. Rz REH
T K% ,2013:4 -5.

[4] REX. —AFALHHPEDHARGRITSHRID]. Kt
FER A ¥,2014:23 -25.

(5] TkaEE.,%HE, 58 FAFRERANEINH R T SEHHE
[J]. HLA It 5 %] ,2009(9) :19 -20.

(6] MAWEE, ARE, FE%. Lty BREKREM BRI BAATE 3
ALY AR 5 %2 T2 ,2018,47(1) :61 - 65.

[7] B TEERKXREERAAZNTLLI]. AREZAEKK,
2012(8) :9 - 12.

(8] fMTHM,EHT, hiE#. B SN Mo EEER 7 E[)].
WAk # 55 ,2011,35(10) :47 - 50.

(9] Z2E,.Ex#,.%K4#E, % AT RAEET BRI+ 0 EA
[J]. #EE7 &4 & ,2012,18(8) :1 -5.

[10] H3, kT HEN, & RELEHN AN T REEITI].
HLw, 7= 5 9F & 5 4 % ,2008 (1) :28 -30.

[11]  #Hok W, e, % £ THTEFE G RNIKREIREE
By % AT 1], Bl T ,2017,34(10) ;1133 - 1137.

[12]  Z&= hF R, AP HF. &£ T Matlab 3% £ 8 3% T 2 48 89 23 X ALY
BALEMRALI]. # IR K ,2015,32(6) :194 - 195.



