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SolidWorks Model of Desdemona

.
0
[ ]
o]
a
| L
.
]

'O
S

vl
m
IWI =
LCTTTN R NN
B

111




Why is Desdemona name thusly so?

Greek origin
Means ill fated or unlucky

Wife of Othello who is accidentally murdered by her husband because of a tragic
misunderstanding

An apt naming of this robot



Summary of Systems
Chassis Gripper

Linear-Actuated

Two-wheel drive :
Gripper

2 Boll Wheels Lower Jaw Holds

2 Rubber Wheels

Four-Bar

Two-stage 1:25 gear
transmission

Lifts collector
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General Strateqy




Sensors

Ultrasonic
Rangefinder

IR Sensor

Line Follower

Quadrature
Encoders

Linear Slides

Detects the

distance between

the romi and the
roof/block

Useful for
positioning

Range

Accuracy

1

Detects signal
from remote

Allows for human
interaction

Creates pauses
and stops

Detects the light
values based off
of reflectance

Used with PID to
line follow

Measures
internal rotation
of motor

Controls drive
motors for arm
and distance

1440 counts per
rev

Potentiometer

Position of
oripper jow
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Determining Pive

Locations and Linl
Length



http://drive.google.com/file/d/1MHUaR6KUSXKu9HLYUTo9XxpFsZsowU0d/view

TEM NO PART NUMBER arv. WAATERIAL UNTWEIGHT | EXTENDED WEIGHT LNT CosT EXTENDED COST
4 SPACERT/AINCH 2 B3 0.00 0.00 0.040000 $0.08
5 HBARG ROLND 1 ABS 005 005 0500000 $0.80
5 lBARC ROUNDORFOSITE 1 ABS 012 012 0800000 $0.80
7 ToFBAR 1 B3 007 009 0200000 0.2
5 TRIPLEBEARING 7 NYLOR 101 0.00 0.00 0 $0.00
10 CEARED BOTTOM BAR 1 ABS 0.181682 0l 1 $1.00
il 41N PITCH SHAFT 2 6061 ALLOY 266814 533 0 $0.00
13 GHAFT COLLAR 7 PLAIN CARBORN STEEL 300 21.00 0 $0.00
14 BOTIOM OUT LINEAR G RIPPER ASSEMBLY 1 EIERES oy 080 080 2 $2.00
15 4 10 2 ALLOY STEEL 17678 ass 0.500000 $1.00
14 SPACER 2 ABS 0.00 0.00 o4 $0.00
17 BALLBEARING 4 AN S 482 19.28 o $0.00
E BALLBEARING ADAPTER 4 ABS 0.00 0.00 0 $0.00
17 115 3¢ 20 2 ALLOY STEEL 54106 1122 0.450000 1.3
20 45 LA INSERT 2 BRASS 178 asé o $0.00
2 115 ¢ 0 1 ALLOY STEEL 53235 532 0.550000 $0.55
2 SPACER ShbA 2 ABS 0.00 0.00 0.030000 $0.08
2 ENTY 1 STEEL 0155 015 0.450000 $0.65
24 PRI RAEhT % JASSEMBLY COST $6 44







000 082 184 276 366 460 582 64 1% 828 9N
Time (sec)



http://drive.google.com/file/d/1IBmATD7pzLldE_37JXk-M3TTpxZimRyi/view
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FBD Of Grlpper
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FBD of Rocker




Known Parameters:

a = 3.10in b = 3.004in cc = 3.768in d =3.107in ee = 4842in

W, = 0.141bf W3 = 081bf W, = 0.091bf Theta) = 167.14deg Thetay = 33.3deg
Si initial for unknowns:

FBD Wlth EOE d'.' :,:: ::: :-:Z zy:z -
Maximum Torque

Position N .

0= My + Cyd - W3v(d + cc-cos(Thetay) + %) - Wy cos( Theta) - w,-(d + %—cos('l‘hsu‘)]

From equations of equilibrium we have nine equations with nine unknowns:

0=C,+D; EF, =0
0=Cy+ Dy - Wy - W3- W, £Fy =0
From FBE of L;:
0=-B,b- w}.% EMy =0
0= A, +B, w0
0= Ay +By - W; =0

From FBE of L_:
0= By cc-sin( Thetay) - By'“'“’(ml) - Wf%-cos('lm‘) M =0
0=¢,-3,

ZE=0

oy By
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Wheel traction while Carrying Plate
worst case

= —Fy At F-As = O =y = -\'} +F, rF, o




Wheel traction while Carrying Plate
[best case)
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Velocity of Outer End of Plate

Crank Motor torque

0085 —

Linear Velocity1 (inch/sec)
e e
(=]
& &

g

Motor Torque (pound_force-inch)
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SolidWorks Positioning Demo



http://drive.google.com/file/d/13E9QY-PvXCKA45k8b1RCNunVprvLBTJH/view

	Slide 1: Final Presentation
	Slide 2: View of Romi   –  3-5  Strategy   -  7-11    Systems   -  6     Overview of Sensors   -  12   Pseudocode   -  13   Linkage Design & Explanation   -  14     Exploded View and Bill of Materials   -  15-16    Crank Torque Motion Study   -  17    
	Slide 3: Desdemona the Romi
	Slide 4: SolidWorks Model of Desdemona
	Slide 5: Why is Desdemona name thusly so?
	Slide 6: Summary of Systems
	Slide 7: General Strategy (Field View)
	Slide 8: Path of Romi 1
	Slide 9: Path of Romi 2
	Slide 10: Path of Romi Bonus
	Slide 11: General Strategy
	Slide 12: Sensors
	Slide 13: Pseudocode
	Slide 14: Determining Pivot Locations and Link Lengths
	Slide 15: BOM
	Slide 16: BOM
	Slide 17: Max Crank Torque Motion Study  
	Slide 18: FBD of Max Torque
	Slide 19
	Slide 20: FBD Of Gripper
	Slide 21: FBD of Rocker
	Slide 22: FBD with EOE at Maximum Torque Position
	Slide 23
	Slide 24: Wheel traction while Carrying Plate (worst case)
	Slide 25: Wheel traction while Carrying Plate (best case) 
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: SolidWorks Positioning Demo

