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Abstract 
All dog coats, require consistent maintenance and upkeep to prevent painful matting, 

maintain cleanliness and preventing bad odors. The Improved Dog Grooming Tool project, is an 

engineering endeavor that looks to provide a solution to the problems dog owners and caretakers 

face when it comes to grooming their dogs. This project is sponsored by Todd Hopwood and 

William Bilbow, two professional engineering business owners. The current process of manually 

brushing hair and removing mats from dog fur is a time consuming, and strenuous task for 

caretaker and at times the dog. In-depth research was conducted to identify current tools used for 

grooming tools and the issues people deal with while using them.    
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1. Introduction 
Team 17 has been selected to provide a solution for the unpleasant grooming experiences of 

dogs and their caregivers, through the design and construction of a tool, which will allow a dog’s 

coat hairs to be detangled and ordered using a process that is non-stressing for the groomer, and 

pleasant for the dog.  

Team 17 has successfully developed a brush, Figure 1 that targets preventative methods to dog 

fur matting through an improved electrical dog brush. The team has gone through the 

manufacturing process of cost effectively fabricating a prototype that has also been tested through 

brief computational analysis 

 

Figure 1: Improved Dog Grooming Tool 

 

2. Manufacturability 
2.1. Fabrication 

Prior to assembly, various parts of the brush assembly required fabrication. Parts were 

either fabricated in house, at the College of Engineering machine shop, or were outsourced to 

shops with access to 3d printers. The handle was designed to be 3d printed to reduce cost as well 

as manufacturing time. The handle was designed as a two-piece assembly to reduce assembly time 

as well. The motor shaft was the only other part that required much fabrication time. In order to 

reduce labor time as much as possible, a prefabricated power drill extension bit was modified to 

fit the application. Due to the complexity of machining the hex socket in the end of the bit, 

modifying a pre-fabricated bit was the cheaper and quicker method to take. In order to adapt the 
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drill bit extension to the brush application, it was necessary to cut it down to the appropriate length 

as well as machine a hole on one end for the motor shaft to fit into. 

Due to the complexity of manufacturing a brush head, it was decided to use prefabricated 

brush heads that are commonly available and adapt them to work with this application. Very little 

fabrication time was required by doing so. The only modifications required to make the brush 

heads attach to the motor shaft was to remove the old handle from the brush head and attach a 

short piece of ¼” hexagonal stock which fits into the existing hole in the drill bit extension. This 

was done by drilling a ¼” hole and using a hexagonal broach, provided by the College of 

Engineering machine shop, and pressing in the hexagonal stock.  

Other brush components, including the motor, switch, bearings, and power source, were 

all purchased prefabricated. Due to the complexity of these components, as well as their 

availability, it was found the quicker and more cost effective to purchase as many parts as possible 

versus custom fabricating them. 

2.2. Assembly 
Once fabrication of the components was completed, assembly of the components could 

begin. Because the brush was designed with ease of assembly in mind, assembly time and labor 

were kept to a minimum. The internal components of the brush handle required no assembly of 

their own so they were able to be dropped into their respective slot which was designed into the 

handle. The motor, shaft, bearings, and switch all had specific slots in the handle where they simply 

dropped in and were held solidly in place. Once fit of these internal components was checked, the 

motor switch and power source were wired together. This step was the most time consuming as 

the terminals on the motor and switch required the leads to be soldered on. After wiring was 

completed and the motor was checked for rotation, the two handle halves were joined together and 

held in place by three screws. 

As stated earlier, the brush was designed with ease of assembly in mind. The cutouts for the 

internal components of the brush allowed to be quickly dropped in place and required no extra 

securing. The number of components was also kept to an absolute minimum. This was primarily 

driven by the weight constraint placed on the project, but also cost concerns when fabricating and 

assembling. By taking these extra steps when designing, it allowed the initial prototype to be 

completely assembled in roughly one hour’s time, the bulk of this time devoted to wiring. With 
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more practice and an assembly line method, this time could be reduced much further. Mass 

production of these assemblies would then be very possible. 

Table 1: Brush Bill of Materials 

ITEM NO. DESCRIPTION QUANTITY 

1 60 RPM DC Motor 1 

2 Motor Shaft Adapter 1 

3 Motor Shaft Bearing 2 

4 ½ Grooved Handle 1 

5 ½ Grooved Handle 

Counterbored 

1 

6 Reversible Power Switch 1 

7 ¼-20 Cap Screw 3 

8 Brush Head 1 

 

 

Figure 2: Brush Assembly Exploded View 

 

 

 

 



Dog Grooming Tool: Operation Manual 
 

   4 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Brush Assembly Drawing 
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3. Reliability 
3.1. Motor Shaft Adapter FEA 

FEA was conducted on the motor shaft adapter to determine how the shaft would handle the 

various loads that it would see. The motor adapter shaft was implemented into the design to attach to 

the motor shaft so that it would endure the various bending and torque loads during brushing that would 

otherwise cause the motor shaft to fail. From the FEA results of Von Mises Stress it is seen that the adapter 

shaft handles the stress substantially well. Though difficult to read, the yield stress of the shaft is 

approximately 𝜎𝑦 = 1.7 ∗ 108
𝑁

𝑚2, from Figure 4 it can be seen that the highest Von Mises stress that the 

shaft could possible see is only 𝜎1 = 1.86 ∗ 107
𝑁

𝑚2, and from Figure 4 it can be seen that the shaft never 

sees that stress level 

 

Name Type Min Max 

Stress1 VON: von Mises Stress 6643.38 N/m^2 
Node: 121 

1.86124e+007 N/m^2 
Node: 9832 

 
solid shaft outline-Static 1-Stress-Stress1 

Figure 4: Shaft Adapter FEA 
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4. Economics 
The whole product will cost around $12 and sell for the price of $35. The final prototype costs 

$90. This price is high due to 3-D printing the handle and buying all the other parts in single orders. 

Buying in bulk and manufacturing our own brush heads will drive down this cost to the target cost 

of $12. The prices for the individual parts that we used for the prototype are in Table 2. There 

shows the components name and their respective cost. Another way to illustrate the individual 

component and its cost is represented in Figure 5. There shows the budget breakdown and how 

every dollar so far has been spent. We bought multiple motors and brush heads which is why those 

costs in that Figure 4 do not match the costs in Table 2. 

Table 2: Costs for Parts 

COMPONENT COST 

MOTOR $16 

SHAFT $10 

BEARINGS (2) $10 

BRUSH HEAD $9 

HANDLE $30 

POWER CONVERTER $10 

SWITCH $5 

TOTAL $90 

 

 

Figure 5: Pie Chart of Project Budget 
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5. Conclusion 
Grooming a severely matted animal can be a long, stressful, and tiring process. This goal of 

this project is to make the grooming process much more enjoyable for both the pet and groomer. 

The team plans to examine the current methods used for grooming in order to develop an ideal 

product for future use. The team will use the resources of shadowing current groomers to learn the 

techniques used and issues encountered to continue the product design from an informed position 
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