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Abstract: The goal of this project was to create an affordable motorized drift trike using a 
hand-welded steel frame, the front half of a used mountain bike, and a 6.5 hp, 212 cc Predator 
gas engine. The back frame of the trike was welded over the course of several weeks, and 
components including the axle, front wheel, and throttle system were added after the frame’s 
completion. While the trike is not fully operational, the throttle system is functional and the trike 
is near completion. 



 
Introduction, Motivation, and History 
 

During my freshman year, while conducting an experiment in the Whitaker Lab, I 
stumbled upon a go kart that an ASR student had recently completed. I was fascinated by the 
idea of making an operational automobile during high school. I promised myself then and there 
that I would take ASR and make a go kart of my own for my second semester project. However, 
as I began the initial research stages for my project and read previous students’ papers, it became 
clear that making a go kart would not be an original idea. I determined the two aspects of a go 
kart that made it appealing to me, those being that is was fun and motorized, and continued my 
search for an alternative project. It was on a go kart parts website that the phrase “drift trike” first 
popped up. After watching videos of people bombing hills on motorless drift trikes, I was led to 
multiple instructional videos on how to outfit a drift trike with a gas engine for flatland use [1]. 
The idea immediately excited me because building a drift trike would not only be an original 
idea, but would also allow me to finish with a final product I could ride and have fun on. 

Drift trikes are widely considered to have made their start in New Zealand, rising out the 
country’s popular ‘boy racer’ culture. Boy racers are the title given to the youth in New Zealand 
who race manually modified cars, which often sport amplified exhaust and flashy body kits [2].  
 

 
Figure 1: an example of a boy racer car. [3] 

Drift triking has continued to grow in popularity in New Zealand, where the first ever 
dedicated drift trike track was recently opened [4]. According to journalist Robert Sorokanich, 
the reason why drift triking has risen in popularity is that it reminds adults of one of their most 
precious childhood toys: their big wheel tricycle. As Sorokanich puts it, riding a drift trike “is 
like being a kid again, but better.”[4] 

While drifting in this application is purely for fun, the technique itself was developed by 
professional drivers in Japan in 1970’s to cut time on turns [5]. Drifting is the act of engaging in 
a controlled slide around a corner while keeping the gas pedal pressed down. No changes need to 
be  made to a motorbike in order to drift; motorcyclists use a technique called “countersteering”. 
Countersteering it when a rider sets up a drift turn by steering the bike in the opposite direction 
of the desired turn for a brief amount of time. Then, as the the rider sharply adjusts the 
handlebars to turn the bike the correct direction, the forward momentum of the bike causes the 
back end of the bike to temporarily lose traction and kick out. A rider must compensate for the 



instability of a drifted turn by leaning into the turn. As the rider completes the turn, they must 
countersteer once again and sit up straight to bring the center of mass back on top on the bike. 

   
Figure 2: a diagram illustrating how a motorcyclist may best achieve a controlled drift by 
countersteering. 
 

Drifting allowed drivers to successfully navigate turns faster than they ever could by 
slowing down and keeping traction throughout the turn. Kunimitsu Takahashi, a professional 
Japanese motorbike from the 70’s, is credited with bringing the technique to professional 
motorsports [5]. Drifting is inherently dangerous, especially on two wheeled automobiles, as it 
requires the driver to intentionally lose traction with the track. The three-wheeled design of drift 
trikes make them more safe than motorbikes. This is largely because the addition of a second 
back wheel eliminates the need to lean during a drift; both a motorbike and a drift trike 
experience a centrifugal force while drifting, but unlike on a motorbike, where the rider must 
counteract the force by leaning into the turn, the outside wheel on a trike experiences the shift in 
center of mass; the outside wheel provides the leverage necessary to counteract the shift, 
allowing the trike to stay upright. 

 

  
Figure 3: an approximation of where the center of mass lies on a motorbike when the bike is 
going straight. 



 
Figure 4: an illustration of how centrifugal force pushes the center of mass to the left during a 
right turn, requiring the rider mitigate the force by leaning (right) into the turn. 
 
 

As long as the center of mass does not extend beyond the outside wheel on a trike, all 
three wheels will stay on the ground and the rider will remain safe. 

 

 
Figure 5: an approximation of where the center of mass lies on a trike when the trike is going 
straight. 



 
Figure 6: An illustration demonstrating how the center of mass will remain within the frame of 
the trike during a turn equivalent to the one in Figure 4; the rider will not have to compensate 
with a lean to remain upright. 

Drift triking, especially of the motorized variety, made its way to America in the mid 
2000’s with the help of Travis Pastrana and his Nitro Circus show, who featured a big wheel on 
their nationally televised show [6]. As is the case with most novel inventions, websites offering 
premium motorized drift trikes began popping up online, but they all asked for thousands of 
dollars per trike. The goal of this project is to create an equally capable drift trike at a cost of 
under $300. Also, depending on the timeline of when each part of the trike is attached, as many 
modifications as are possible will be made. 
 
 
Theory and application of the coefficient of friction 

Frictional force is the force that allows rubber tires to grip the road and turn a vehicle. 
Frictional force is measured by the following equation: Ff = μ * Fn where μ is the coefficient of 
friction and Fn is the normal force (force of gravity). The coefficient of friction is a constant that 
indicates the friction between two objects. A coefficient of 0 means that there is no friction 
between the two objects (though this isn’t possible), while a coefficient of 1 means the force of 
friction is equivalent to the force of gravity (the normal force). The coefficient of friction can 
also be great than 1. μ can be used in formulas for both static friction and kinetic friction as μs 
and μk, respectively.  

Understanding friction is key to riding a drift trike; what makes a drift trike unique is that 
the back wheels are designed to intentionally lose grip and kick out during turns. PVC pipes or 
other plastic slides are placed around the tires to intentionally inhibit the grip of the wheels. A 
drift trike with PVC pipes placed over the back tires will have a drastically lower coefficient of 
friction than one with rubber tires. However, a good drift trike is still capable of gripping the 
ground in order to accelerate from a stop. Therefore, a drift trike must have a high enough 
coefficient of static friction that it can accelerate from a stop, but also a low enough coefficient 
of kinetic friction that  the back tires will lose traction and kick out during turns.  

A simple experiment can be completed to measure the coefficient of friction between pvc 
and a riding surface. Firstly, the wheels must be locked to ensure the trike cannot roll. Then the 



trike should be pulled with increasing amount of force until it drags along the ground. A force 
probe connected to the trike will measure the force required to drag the trike, and the peak of the 
graph generated by the probe will be equivalent to the force of friction. That number can be 
divided by Fnto find the coefficient of static friction. It should be noted that the real coefficient of 
static friction is always slightly less than the maximum.  

In order to calculate the theoretical maximum acceleration achievable, the equation for 
force must be manipulated. Force of friction = mass * acceleration, and μs * Fn = Ff, therefore  μs 
* Fn = m*a. Fn can be rewritten as mass * gravity, making the equation μs * mass * Fg = mass * 
acceleration. Mass cancels on both sides of the equation, leaving: acceleration = μs * Fg. For 
example, a 50 pound trike (normal force = 222 N) outfitted with slicks or pvc pipes with a 
coefficient of friction of .15 would have a max. acceleration of 33 mph, assuming the trike was 
equipped with a strong enough engine. 

Identifying the coefficient of kinetic friction requires another experimental process. The 
relevant equation is V = μs * Fg * r, where V is the max velocity that the trike can a make a turn 
with a radius r without losing traction. The higher the coefficient of kinetic friction is, the tighter 
of turn the trike can make because μk and r are inversely related. To find μk, an experiment must 
be set up using a track with a set radius. A radar gun or speedometer must be used to track the 
drift trike’s velocity as it makes the turn. After the max velocity that the trike can achieve 
through the turn without losing traction has been identified, μk can be isolated so that μk = V / (Fg 
* r) and μk can be calculated. The same experiment can be conducted without the PVC covers to 
illustrate how the plastic covers decrease the trike’s coefficient of friction, both static and kinetic.  
 
 
 
 
 
 
 
 
Design 
 

The back end of the trike is what will be hand made. The steel frame will be a square 
shape with three pipes attached to the front for structural support. The image below illustrates the 
steel frame as well as the steel mounting strips where the engine will sit. The dimensions of the 
frame are labeled on the image. 



 
 

The engine will be placed at the back of the frame and the axle will be in front of the 
engine so that the engine is not too close to the rider. The axle will be attached using steel 
hanging bearings, which will be welded to the steel pipes as illustrated below. The axle will be a 
live axle setup, meaning a 3/16” keyway will interlock the axle sprocket and axle. Therefore, the 
axle will rotate with the sprocket, unlike a standard axle setup, where the axle is attached to one 
of the wheels. Live axle setups are considered more sturdy and reliable, but they make the 
wheels harder to turn. Because the back wheels will not need to turn on this trike, there is no 
immediately apparent downside to using a live axle setup.  

 
 

Although the three-wheel design of the trike will make weight distribution less of an 
issue than if it were a motorbike, it is nonetheless important to make sure that the weight is 
distributed evenly throughout the bike. While the original schematics for the trike placed the 
engine in the back right corner of the trike, the current model puts it in the middle of the trike. 
The engine will be attached to two steel strips that have been welded equidistant to the middle of 
the frame. This ensures that the x-coordinate of the center of mass will be in the middle of the 



frame; both sides of the trike are identical in terms of weight distribution and the rider sits 
directly in the middle. The only other possible issue that could arise would be that the engine 
sitting behind the axle causes the center of mass to be behind the back axle; the engine is 
relatively heavy, weighing 50+ lbs. However, because the rider will outweigh the engine easily, 
the y-coordinate of the center of mass will be in front of the axle, meaning that the front wheel 
will not raise up.  

One major design issue present is that the mountain bike that will be used is made out of 
aluminum. Aluminum cannot be welded to steel, and therefore the front wheel cannot be directly 
welded to the frame. To remedy this, steel pipes with inner diameters just smaller than the outer 
diameter of the long aluminum pipes will be slid over the aluminum and bolted on. Then the 
steel pipes will be cut at an angle using the horizontal band saw so that the pipes are flush against 
the steel frame. From there the two components can be welded together. The advantage of using 
a mountain bike as opposed to BMX bike, which might be a preferable size and also made out of 
steel, is that the mountain bike already has a front wheel handbrake. This means that a disc brake 
attached to the back axle will not be needed. The drift trike in its final form (other than the seat) 
is illustrated below. 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Preliminary Results 
Unfortunately the trike has not be completed at the time this paper is being written. 

However, while specific specs of the trike are not yet know, many of the steps leading up to the 
finished product have been successfully completed. Firstly, the live axle setup is intact, meaning 
that the chain is connected to the axle sprocket and the axle is connected to the tires. Secondly, 
the throttle system is fully functional and has been tested after disconnecting the axle from the 
wheels. The engine works at full throttle and the steel frame remains structurally sound with a 
rider sitting on it. The trike will be operational after work has been done to improve the safety of 
the trike and the temporary keyways are replaced by safer ones.  
 
 
Conclusion 

As the project neared completion and the trike began to look more and more like a trike, 
it became clear that this project was just as much an exercise in skill acquisition as it was an 
endgoal-based project. While the ultimate result of the trike is not yet known, all indications 
point to the trike working within the next few weeks. There are multiple steps in the process of 
creating the trike that I would do differently given another chance. Firstly, I would have looked 
for a steel bmx bike to use instead of the mountain bike. It is true that the front handbrake setup 
made braking easy, but finding the right steel pipes to slide of the aluminum was hassle and it is 
possible that that time could have be used to implement a superior disc brake setup. Also the 
mountain bike is slightly larger than ideal. Secondly, I would have made the frame smaller. 
While the frame is sturdy, it is apparent that much of the steel piping was not necessary; the 
same engine could easily have been mounted onto a frame half the size. The large frame may 
cause problems once the trike is operational as the back wheels are very far apart. Finally, I 
would have purchased an engine mounting plate instead of making my own. Making the holes 
for the plate took over two days of work near the end of the project, and that time could have 
been spent attending to small details like footpegs and the safety shield.  

The one area in which the project was a massive success was the overall affordability of 
the trike. Factory-built motorized drift trike easily sell for +$2,000, but the total cost of parts for 
this trike was $374.05 (see appendix).  
 
The Next Step 

The final steps necessary to complete the drift trike are as follows: Add a metal shield to 
protect the rider from the chain, add footpegs to offer a place for the rider to put their feet, 
replace the handmade keyways with safer and more reliable 3/16” keyways, purchase 13” 
diameter pvc pipes to slide over the tires.  

After these steps have all been completed, the trike should be operational. However, 
potential future improvements include adding a disc brake system (currently the trike relies on 
the front hand brake of the mountain bike) and adjusting the height of the handle bars for easier 
use. While these improvements would make the trike easier to ride, they are not necessary and 
therefore could not be implemented in the time allotted for the project.  
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Appendix 
 
 
Part Cost Where to buy it 
1" Steel Pipes $55 Home Depot 
Steel Flat Bars $15 Homet Depot 
Predator 212 
cc Engine $130 https://www.harborfreight.com 
Steel Live 
Axle $31 http://www.bmikarts.com 
Hanger 
Bearings $16.50 http://www.bmikarts.com 
Wheels and 
Tires $36.75 http://www.bmikarts.com 
Chain $8 http://www.bmikarts.com 
Axle Lock 
Collars $7.90 http://www.gopowersports.com 
Centrifugal 
Clutch $24.90 http://www.gopowersports.com 
Live Axle 
Sprocket $29 http://www.gopowersports.com 
Throttle $12 http://www.gopowersports.com 
Throttle Cable $8 http://www.gopowersports.com 
TOTAL $374.05  
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