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Four Main Components
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How does 1t work?

Step 1: Align robot with the edge of
the field

Step 2: Extend arm out

Step 3: Starting moving forward and
collecting objects into tray

Step 4: Dump into event horizon
Step 5: Repeat on other side!

(Step 6: Time permitting, tip over balls Seafing Graph

TipBonus

Meteors

into tray and repeat)

Asteroids

.
Top View
[l scoring/deposit

| ] object Collection [[] start

Figure 1: Scoring Graph Figure 2: Path Plan
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DRIVETRAIN

Allows for linear & rotational motion of
the robot

Center-wheel drive powered by two
non-geared motors

Assists other components by providing
motion necessary for collection of objects

Acrylic Chassis
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Main Wheels

| |t
Freely-Rotating [{ 3D Printed
Support Wheels J ® 1:22.56 Gear

\ Reduction
~ H
i
Input Gear

\

Non-Geared Motors

Screw holes to
hold up acrylic


http://www.youtube.com/watch?v=sLXfvtntq_U

EXTENDING ARM

Front Face:

Spacer/bearings/retainers

e Arm extends out past objects to drag ) J—

[ 2 =)

them into tray i
8-32 Screw Moving Rack (1.4 pitch)

e [Extends in both directions W/ e

Belt

e End effector have curved edge to help T —

grab Object ™~ Input Pulley(non-geared motor)
« OA0Q -

Back Face:
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http://www.youtube.com/watch?v=nCi88B2YVuk

TRAY MECHANISM

e Allows robot to hold more than one object

at a time oy
e Dumps objects directly into scoring zone
e (an tilt event horizon down to our side

~ Gear will tilt the
tray to dump
objects

T~ 511 Gear Ratio

Front View

Geared
Motor

Alex


http://www.youtube.com/watch?v=0BwhJUvtQXM

PASSIVE METEOR

. . . Passive
e The passive mechanism was held in place by Assembly

friction, and when the friction is release the GContect Bart

finger of Passive will rotate.
e [t will touch the Meteor tray and collect them

for our robot.

Holder

After

Thi



DESIGN PROCESS

CONCEPT RISK * TEAM
GENERATION REDUCTION SCHEDULING

e \EeETEn
) MAE WE 8 Gantt Chart

Understand goals

Decide on realistic designs
Taught design skills

Prepare for obstacles and
outcomes

Jocelyn 8



Features
Features (151) 53 Il @
Vv Default geometry

© Origin

8 Top

E Front

@ Right
> [ Planes (7)
> [ Size Constraints (4)
> [J Elements (4)
> [ Chassis (32)

ﬂ},l Mirror 1

lEl Mirror 2

> [ System Sub | (16)

> [ Subsystem Il (40)
Qr Belt (22.321in) é
> [ Slide (20)

> [ End Effector (21)
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Integration CAD

2D Geometry
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Part Studio

Parts (53)
«* ) Side Chassis Plate
" ) sideChassis Plat

,/' ) Front Chassis Plate
e ) Spur gear (38 teet

) Spur gear (38 teet

7 /_',(D Spur gear (8 teeth)
A ,/‘/ &) Spur gear (8 teeth)
g v

) Wheel

Pa
v

b3

1 ) Tiny wheel
P ) Part10
) Part 11
/"(D Part12
3 ) Spur gear (38 teet
* &) spur gear (8 teeth)
0) Spur gear (8 teeth)
&) Part 16
) Spur gear (38 teet
) Inner Chassis Plate
) Part19
) High Speed Motor

) High Speed Motor

) Spur gear (50 teet
) Spur gear (50 teet
) Part1

&) Part2

) Spur gear (10 teet
) Spur gear (10 teet.
) Spur gear (10 teet
) Back Plate

) Part 30

7 ) Spur gear (25 teet

) Spur gear (25 teet



EXTENDING ARM ANALYSIS

Assumptions: Objectives:
e (Quasi-Static Analysis e Find how much force the arm can pull
Internal friction is negligible e Find how fast the arm moves

o
e Motor torque is the stall torque
e Sprockets are massless

Free Body Diagrams

l Center of )
L 7 o | N
I'VVVVVVVVVVV -
| =

ZF:O Y F=0 D F=0 S F =0  E =1
B-F=0 = R0 Bl — By B8 S F.-F,=0  F,_F=0
Driving Sprocket ~ Driven Sprocket & Linear Arm Slider Game Object

At Pinion



EXTENDING ARM ANALYSIS

Theoretical
F T; o T;: Stall torque (0.25 Nm) S SRS A=
A=t
R, e R;:Radius in meters (convert 1.25 inches to meters) Ff =0.45-1.804 W = RPM - 27 _ 37.5-2m ~ 3.93 rad/s
0.25 60 60
s i Fy ~ 0.812N
' F;=0.812N-3
Findings

Calculated Force: 7.87 N
Experimental Force: 4.7 N
Force Factor of Safety: 1.93

Calculated Velocity: 4.91 in/sec
Experimental Velocity: 2.99 in/sec
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OUR
PERFORMANCE
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Within 60 Seconds: ’ =

200 points
No Time Limit:

316 points
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http://www.youtube.com/watch?v=m35HBL85wUg
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THANK YOU!
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Love,
Aaron, WE 8, Thi, Jocelyn, and Alex (Left to Right)
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

