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Sponsor Requirements

Paper shredders are:

• Noisy

• Cost sensitive

• Unreliable



• Staples Paper Shredder ($100)

- Microcut Shredder Head

- DC Motor

• Royal Brand Shredder ($45)

- Cross Cut

- AC Motor

• Ativa Paper Shredder ($120)

- Diamond Cut

- DC Motor

Three Leading 

Competitors



DETERMINE TORQUE

OPTIMIZE GEAR TRAIN

CREATE PROTOTYPE SHREDDER

Mechanical 

Objectives



Mechanical Testing

Variable Speed 

Gear Motor

Slip Ring 

Assembly

Strain Gage 

Rosettes

Shredder Head 

and Blades

Aluminum 

Tubular Shaft



Torque Data

Torque vs. # of Sheets Shredded
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Application of Torque Data

•Motor and gear sizing

•Creation of new models

•Comparison with competing 

manufacturers



Electrical Objectives

• To determine which motor best suits 

the application and cost requirements 

• To determine the horsepower and 

speed of various motors



Finding the Best Motor

DC Motor Universal Motor

Tested motors:

Procedure

Motor
Dyno 

Unit
Speed
Torque

A

Vin

Mechanical connection Obtained results



Motor Test Results

• The DC 

Motor 

outperformed 

the universal 

motor

• More 

horsepower

• More torque

• Higher Speed



DC Power is the Solution

• Overall 30% 
more torque

• DC Motor 
lasted 25% 
longer 

• AC 120V

• DC 80V

• The motors 
were run until 
they stopped



Prototype Shredder

• Speed Reduction = Torque Increase

• Gear Ratio
Gear 1

Gear 2

Motor Gear
Pitch Change

Shredder 

Gear



Alternative Option

Paper Feeder + Shredder 

Mechanism



Concept: Marketability

• Reliability/Durability

• Noise

• Energy Usage

• Speed

• Safety

• Security

• Cost



Innovate. Rethink. Design.

Automatic Paper Feeder

• Self-contained

• Safe

• Fast

• Inexpensive



Shred vs. Punch

Shredding Method

• Paper is shred into 

strip or micro cuts

• Encapsulation

Punching Method

• Paper is pierced in 

staggered squares



Recommendations/Res

ults
•DC motors are a better value than Universal motors.

• The prototype paper shredder will allow different motors 

and shredder heads to be tested.

•Coupling a feeder with a simple hole-punching apparatus 

is new, different, and highly profitable.

•Use non-metallic gears to decrease noise.
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