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Abstract 

A large amount of energy is wasted by the vehicles on the speed breakers through friction. 

Energy can be produced by using the vehicle weight and speed. The team proposes a smart speed 

breaker that generates power (Speed bump power generator). The device allows vehicles to pass 

from both sides. The system makes use of mechanical assembly with metal sheets with linkages 

that press down with spring arrangement. 

Using the motion and weight of vehicles was the method that the team relied on to design the 

device. The mass of the vehicles allows the top plate to move the rack which convert the vertical 

motion to horizontal through the pinion which helps to rotate the generator. Welding, cutting, 

drilling were the manufacturing prosses that that team used to build the device. Using weld 

process to join the outside structure of the device while using cutting to shape the top and bottom 

plate. Drilling process was used to join the parts of the whole device by screws.  

The advantage of speed bump power generator is that electricity is generated throughout the year 

as long as there is the movement of vehicles. The amount of power generated is about 12 Volt. 

The speed bump generator can produce power that can be used to control traffic speeds therefore 

it ensures the safety of the pedestrians. Speed bump generator works in all weather conditions 

and it is environmentally friendly.  

Keywords: electricity, speed bump power generator, power, rack and pinion, vehicles motion, 

manufacturing, environmentally friendly. 
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A-12: Contact Stress of Gears  
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13. Appendix B 

 

Drawing Tree: B1 
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Figure-B2
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Figure -B4  
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Figure -B5 
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Figure -B6 
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Figure-B7 
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FIGURE-B8 
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Figure-B9 
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Figure-B10 
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Figure-B11 
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14. Appendix C_ Part List 

Power Generation using Speed Breakers 

PART IDENT PART 

DESCRIPTION 

SOURCE COST 

APPROX. 

(USD) 

DISPOSITION 

Spring OD.24mm  

Length 160,  

wire dia. 2mm 

Amazon 21.00  

Rack L= 30 mm,  

B= 22 mm 

H= 180mm 

Amazon 50.00  

Pinion gear (3) OD. = 58mm 

Bore = 12mm 

Width = 40mm 

Amazon 48.00  

DC motor 1000 RPM Amazon 20.00  

MS frame Mild steel Local steel 

supplier 

35.00  

shaft Dia. 12mm x 

206mm 

Local steel 

supplier 

13.00  

Curve plate Mild steel Local steel 

supplier 

12.00  

Base Plate Mild Steel Local steel 

supplier 

15  

Top Plate Mild Steel Local steel 

supplier 

15  

Fasteners M6, M5 bolts, 

nuts washers 

Local hardware 17.00  

Side Support Mild steel Local Supplier 30  

Screws   15  

  Cost total: 291.00  
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15.Appendix D: 

Estimated Project Costs: 

PART IDENT PART DESCRIPTION COST Total (USD) 

 

Spring 

OD.24mm  

Length 160,  

wire dia. 2mm 

 

21.00 

 

Rack 

L= 30 mm,  

B= 22 mm 

H= 180mm 

 

50.00 

 

Pinion gear (3) 

OD. = 58mm 

Bore = 12mm 

Width = 40mm 

 

48.00 

 

DC motor 

 

1000 RPM 

 

20.00 

MS frame Mild steel 35.00 

 

shaft 

 

Dia. 12mm x 206mm 

 

13.00 

 

Curve plate 

 

Mild steel 

 

12.00 

Base Plate Mild Steel 15 
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Top Plate Mild Steel 15 

 

Fasteners 

 

M6, M5 bolts, nuts washers 

 

17.00 

Side Support Mild steel 30 

Screws  15 

  291.00 
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16.Appendix E 
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17.Appendix F 
 

The project will be design and build by the group members with the assistance of professors. 

The project will be built in the machining shop and the welding shop with the assistance of 

technicians.   
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18.Appendix G 
 

Report Testing: Tangential Force 

 

Angle(red) Force(N) FR(N) 

0 44 N 7 N 

0.5 48 N 12 N 

3 71 N 17 N 

3.5 82 N 22 N 

5 86 N 26 N 

5.5 91 N 31 N 
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19.Appendix H 
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20.Appendix J 
 

JOB HAZARD ANALYSIS 
{Insert description of work task here} 

 

Prepared by: Sultan Alanazi Reviewed by: Osamah 
 

Approved by:  
 

 

 

Location of Task: 
 

Central Washington University 

Required Equipment 
/ Training for Task: 
 

The required equipment of Speed bump power generator are gloves, eye 
protection, and hearing protection.  

Reference Materials 
as appropriate: 
 

Machining, drilling, turning, and welding.  

 

Personal Protective Equipment (PPE) Required 
(Check the box for required PPE and list any additional/specific PPE to be used in “Controls” section) 

       
Gloves Dust Mask Eye 

Protection 
Welding 

Mask 
Appropriate 
Footwear 

Hearing 
Protection 

Protective Clothing 

   x    
Use of any respiratory protective device beyond a filtering facepiece respirator (dust mask) is voluntary by the 
user.  

 
PICTURES 
(if 
applicable) 

TASK DESCRIPTION HAZARDS CONTROLS 

  1. Clean the table. 
 

Eye injury from 

metal debris 
 

Wear eye protection.  

Do not use compressed air. 
 

 2. Load the vise. 
 

Foot injury if the 

vise falls. 

Finger pinching 

while sliding the 

vise. 

 
 

Don’t let your fingers get under the vise unless 

you are lifting it from the table. 
 

Keep your eyes on the task. 
 

 3. Start the drill. 

 

None foreseen. Feed with the appropriate pressure.  

Use the appropriate bit for the type of metal.  
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Injury caused by 

breaking the bit. 

 

Wear eye protection. 

 

 4. Unload the vise. 

 

Foot injury if the 

vise falls. 

 

Leave the vise secure on the table with T-pins 

until it is unloaded. 

 
 5. Changing mat blades. 

 

Lacerations 

 

Be aware of how you handle the blades. 

Handle all blades on the dull side, not the sharp 

cutting edge. 

 
 6. Cutting mats. 

 

Lacerations 

 

Keeps hands away from blades when cutting. 

Use the pressure bar to hold the mat in place. 

 
 7. Align material. 

 

Cutting hand. 

Pinching hand 

between welding 

tips. 

 

 

Wear gloves.  

Keep fingers from pinch point 

 

 


