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Homie Rekt

Purpose of design was to keep an output
shaft at a constant angular velocity

Made up of multiple subsystems to
achieve this effect




Key Assumptions

Sliding gear acts as a normal gear

Rubber bands were perfectly rigid

The torque transferred from the cam to the lever was approximated using the ratio
of their radi

Moment of Inertia and damping constant for system were combined
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Theoretical Model

Motor and pulley:

V() — I(t)R — L%t) e i)
V(s) —I(s)R — LsI(s) = KpQp(9)

I(s) = V(s) — KpSlm(s)

Ls+ R

I (t) 4+ dbnwm (t) = KnI(t) — Team ()
(Jm8 4+ bm)Qn(s) = K I(8) — Team(8)

Cam and Lever;

1

Jleve'rwle'ver(t) & bleve'rwle'ver(t) — 'N—Tcam(t) — Tlever_out (t)
L
1
(Jlevers 5 bleve'r)Qlever(S) — N_Tcam (3) Z Tlever-out(s)
L
Sliding Gear:
; 1
Jsgwsg_out (t) - bsgwsg_out(t) = N_Tlever_out (t) — Tmesh (t)
sg
1
(Jsgs + bsg)ng_out(s) — N_T,lever_out(s) e Tmesh(s)
sg
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Theoretical Model Cont.

Flywheel and Output shaft: Speed Relation:
Jrwe(t) + bswy(t) = N 1 Tiiesnlt) Qever(s) = N (s)
fi"“‘ Qsgout(s) = (NsgNL)Qm(s)
(Jgs +b5)(s) = & - leesh(S) Qf(s) = (NfinatNsgNL)m(s) = Ntota1m(s)
Q (S) N o ale
Transfer Function: ~ G(s) = =5~ = =

T V(s)  (Ls+ R)(Jeg8 + beg) + KKy
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Parameters

Jeq — ']'m. =t JleverNg = ']:sr_q(-[Vs;g]vL)2 v ']f(NLoLa.l)2
beq e bm. ‘ i blevm‘N[z, T b.«s_q(-/V’.vg-ZVL)2 + bf(NLotul)2

Niotar = 3.4488
Jeq = 0.0968 kg - m®
beq = 0.0936 N - m/(rad/s)

Motor Specs:

19:1 Metal Gearmotor 37Dx52L mm 12V (Helical Pinion)
No-load speed @ 12V:
Pololu item #: 4741 230 in stock
Brand: Pololu supply_outlook

tification ©

No-load current @ 12V:

et stock notificati
Status: Active and Preferred @
v RoHS 3

4 Free shipping in USA over $100 @

Price breakUnt price (US$) Stall current @ 12V:

1 38.95
Al 5 35.83
00 e Stall torque @ 12V:

Quantity:| 1 Add to cart

%A‘ -‘-H“)‘ ”;; ©  backorders allowed acoust  NMlAX output power @ 12V:
i I § B | Get price notification @

Ky, =

Ky

12 — (0.2 x 2.18)

_ V-IuR

Wnt

~ 0.208V - s/rad

530 rpm
0.2A

Ko

5.5A3

8.5 kg-cm§
12w

95.5
Kn =

Tstall

Istati — Ini

0.834

~ 55-02

~ 0.157Nm/A
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Transient Properties
2339.2

s$2 4+ 948.79s

e Damping Ratio ({): 2287 — 1455

2(32.6)

Dominant Time Constant (7): 0.892 s
Rise Time (¢, =~ 2.27): 1.96 s
Settling Time (t, =~ 47): 3.57 s

Percent Overshoot (%08S): 0%

1063.1

e Natural Frequency (w,): v1063.1 = 32.6 rad/s

(2] ~ @
o o o
o o o

(%2}
o
o

Angular Velocity (deg/s)
8
o

200

100 |-

400 -

Homie Rektifier: 9V Input
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Varying Input Voltage
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Homie Rektifier: Varying Voltages

7.5V Input
9.0 V Input
12.0 V Input
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Varying Gear Train Ratio
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Homie Rektifier: Varying Sliding Gear Ratio (9V Input)

Neg = 2.25
Nsg = 4.50
Nsg = 9.00

Time (seconds)

10

AS



Experimental Results
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Voltage Theoretical Rectified | Experimental
o range (°/s) Rectified o range (°/s)
7.5V 553-646 420-480
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12V 886-1036 850-970
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Future Work

e Add more subsystems. Ex: Centrifugal Governor

e Optimize gear ratio and inertia of flywheel

e Switch rubber band pulley for a more efficient method of transferring torque
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A special thank you to Mike Giglia for giving us the
motor specs and assigning the Mechanical Rectifier
project in EID 103



