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Motivation, Goal, Impact Requirements Final Design

Project Objective: Design an affordable and adaptable
mechanical device to assist elderly individuals with limited
mobility in safely and independently transferring between

wheelchairs and car seats, reducing the physical strain on @ Safety
elderly users and caregivers.
e 9% General Functionalit .
e Increasing 0 y Trailer Jack

Demand: Number
of older adults .
using wheelchairs

rose from 4.7 per
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e High Risk of Injury: Wheelchair transfers pose serious -

injury risks to both elderly individuals and caretakers (Nie - : '
et al., 2023). ‘& Durability . | \ \ :
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Affordability

e Financial Barriers: Over 20% of older adults make less
than $13.6K per year (Florence et al., 2019).

e Product Limitations: Existing transfer devices are
expensive and inefficient.

Design Calculations & Decisions Prototype & Test Results
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I Transfer Board Shape Design
Decisions e Lifting: e Deflection:
e Prototyped six different o Conducted several lifting/ lowering tests. o Slid test patient along transfer board.
Transfer Board Material Design Decisions transfer board shapes. Base Design Decisions o Average lift time was about 0.1 in/sec. o Transfer board deflected more than desired for safe
e Materials evaluated on manufacturability, e Final board shape features e Performed stress/ deflection analysis to o transter.
sustainability, and performance. quarter-circle shape with two simulate the effect of raising/ lowering a ¢ Sliding: . | | | |
e Stress & deflection analysis under 750-Ib load. 10-inch straight ends. 750-Ib load. 7 Tezted sllfr:ngr(rjr?echamfm with bearing balls * M0|_T_nt1ng: ol weight g b
: : : underneath sliding seat. o Tested multiple weights on mounting brace.
e Chosen Material: Birch plywood. e Considered leg clearance, car | ® Final design for base consists of welded steel Siig S'ff' t and balls did not rol 3 el f_p | gd Sid ot def ? ol
fitand functionality frame and five locking caster wheels welded o Sl .|ng was very difficult and balls did not ro o Brace held firmly and did not deflect or yield.
at the corners. easily.




