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PART A 2 THE PROELEN

L/

OUR OBIJECTIVE (FROM THE
ASSIGNMENT PPT):

CREATE A ROLLING VEHICLE (CAR,
TRIKE, ETC.) THAT IS
MECHANICALLY POWERED
EXCLUSIVELY BY A MOUSETRAP.

THE CAR MUST:
TRAVEL AT LEAST 15 FEET

STOP AS CLOSE TO 25 FEET
AS POSSIBLE

AS QUICKLY AS POSSIBLE
(TIME WILL BE RECORDED
FROM START UNTIL T
COMES TO A STOP)
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STEEL SPACER 1/4X3/8X1/2
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Threaded Brake Travel Calculation

Given

Target distance: 25 ft = 300 in

Rear wheel diameter: 2.0 in

Thread: 5/16-24 UNF

Thread pitch: 24 threads per inch

Threaded shaft rotates at the same speed as the rear axle

Step 1: Find Wheel Circumference

c=mD
C=m(20)
C=628in

Step 2: Find Number of Wheel Revolutions
N =300 +6.28

N = 47.75 revolutions

The rear axle rotates approximately 47.8 times over 25 ft

Step 3: Find Nut Travel per Revolution
A 24 TPI thread moves the nut

1+ 24 =0.04167 infrevolution

Step 4: Find Required Threaded Travel
L = (47.75)(0.04167)

L=199in

Result

The nut needs approximately:

1.99in

of usable threaded travel to activate the brake after 25 ft

Athreaded section of about 2.1-2.2 in would provide some adjustment margin.

Comparison

5/16-18 UNC requires about 2.65 in of nut travel

5/16-24 UNF requires about 1.99 in of nut travel.

The 5/16-24 thread therefore reduces the required threaded length by about 0.66 in, or 25%, while also allowing finer adjustment of
the brake position.
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Attempt 9
Attempt 2
Attempt 5
Attempt 6
Attempt 7
Attempt 10
Attempt 3
Attempt 8

Attempt 1 24

Attempt 4 24

FEET TRAVELED




OVERALL, WE FOUND THIS ASSIGNMENT TO BE FAIRLY
STRAIGHTFORWARD. THE ONLY MAJOR CALCULATIONS WE
COMPLETED WERE FOR THE THREADED STOPPING MECHANISM,
WHICH WE UNFORTUNATELY DID NOT END UP USING ON THE FINAL
VEHICLE. MOST OF THE DESIGN PROCESS INSTEAD RELIED ON A
BASIC UNDERSTANDING OF PHYSICS, PREVIOUS EXPERIENCE WITH
SIMILAR PROJECTS, AND REPEATED TESTING. OUR INITIAL DESIGNS
OVERSHOT THE 25-FOOT TARGET, SO WE GRADUALLY ADJUSTED THE
CAR TO REDUCE ITS TRAVEL DISTANCE WHILE TRYING TO MAINTAIN
AS MUCH SPEED AS POSSIBLE.

| ALSO GAINED A LOT OF USEFUL EXPERIENCE DESIGNING 3D-PRINTED
PARTS THAT INTERFACE WITH STEEL AND WOOD COMPONENTS. IN
PARTICULAR, | LEARNED HOW IMPORTANT IT IS TO ACCOUNT FOR
ADDITIONAL CLEARANCE AND MANUFACTURING TOLERANCES WHEN
DESIGNING HOLES, PRESS FITS, THREADS, AND OTHER MATING
FEATURES. DIMENSIONS THAT APPEAR CORRECT IN CAD DO NOT
ALWAYS WORK PERFECTLY ONCE THE PART IS PRINTED, SO SEVERAL
COMPONENTS REQUIRED SMALL ADJUSTMENTS BEFORE THEY FIT
AND MOVED AS INTENDED.

THE PROJECT REINFORCED THE IMPORTANCE OF RAPID PROTOTYPING
AND TESTING INSTEAD OF TRYING TO CALCULATE EVERY ASPECT OF
A DESIGN IN ADVANCE. BECAUSE FACTORS SUCH AS FRICTION,
WHEEL ALIGNMENT, PRINT TOLERANCES, AND THE MOUSETRAP’S
ACTUAL FORCE ARE DIFFICULT TO MODEL PERFECTLY, TESTING THE
VEHICLE, IDENTIFYING HOW IT BEHAVED, AND MAKING TARGETED
CHANGES PROVED TO BE THE MOST EFFECTIVE DESIGN PROCESS. IN
THE END, THE PROJECT WAS LESS ABOUT SOLVING A COMPLICATED
MATHEMATICAL PROBLEM AND MORE ABOUT USING ENGINEERING
JUDGMENT,  ITERATION, AND PRACTICAL MANUFACTURING
EXPERIENCE TO TUNE A DESIGN TOWARD A SPECIFIC PERFORMANCE
GOAL.
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