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Motivation, Goal, Impact Requirements , Final Design
14,000,000 annual falls worldwide 1 L .
The device is accessible for people Foldable, motorized lifting chair
In a 2008 study o with reduced strength/mobility ~dd-on for standard walker
=) Lift user’s full bodyweight f = o

The device is sturdy and stable

Lifting sub-assembly components

=) Prevent tipping and deflection 1. Base frame Y|
80% PPN )
. 2. Lead screw -
The device is comfortable 2y -
Fell while alone Unable to stand =1 hour on floor 3. Lead nut I
=) Minimize lifting time 4. Linear rails
The team aimed to create a device for 4 5. Motor 6

the elderly that helps them stand back 11 device is compact

up by themselves after a fall. =) Minimize volume, surface area Full as§embly components 7
6. Chair seat
This device will alleviate fear of falling, The device does not require 7. Mounting collars 8 A=l
restore independence, prevent long-lie assistance from another person 8. Lifting sub-assembly '/
injury, and reduce medical expenses. =) Simple, passive operation
(1]CDC. 2023 [2] Fleming, J. 2008 Figure 1. Lifting sub-assembly (SolidWorks) Figure 2. Full Assembly (SolidWorks)
Design Calculations & Decisions . Prototype & Test Results
Current and Battery Charge Analysis
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Motor selection 3 Battery selection FEA of Machined Clamps s User Weight (Ibs)
Relationship between weight and current to evaluate
Input Data Calculated Data 4000 e number of lifts per battery charge per user weight
Coordinate Constraint(s) Optimized Z-Coordinate M i o e
Component Rl (in. from origin) (in. from origin) § 2000 - ol . h Sta kEhOIder TrUSt d nd CO me rt Su rvey
Battery 5 65 9 <7<175 =175 s ool wmm”"m mhﬁmm\ Device is Sufficiently Compact for Use in Home
Motor 2.2 -2<z2<-0.5 z=0 0 -1(1)0 -5'0 | : = Pz % o
Lead Screw 0.548 2<7<-05 2=0 Moment [Positive = Stable, Negative = Forward Tip] § 40%
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Hinear rai 6211 2203 720 Uncertainty propagation for tipping risk g oo
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Chair 3 223 23 mounting locations (left)

w Agreement Score (1-10, 10 = Strong Agreement)
[3] China Motor Factory Store  [4] NERMAK  [5] Generated with SolidWorks  [6] Generated with MATLAB Assessed device’s fulfillment of all customer requirements




