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The purpose of this report is to compare the performance and application of the two different combustion cycle methods used within motorcycle combustion engines, 2 stroke and stroke. The differing properties of 2 and 4 stoke engines make them both viable options in different circumstances.

BACKGROUND
The four cycles in a combustion engine are induction, compression, ignition, and exhaust (Encyclopaedia Britannica, n.d.). A four stroke combustion engine completes two of these cycles with each revolution, meaning the engine takes two revolutions to complete the full cycle (EPA, 2010; AMSOIL, 2022). A two stroke combustion engine completes all four cycles within one revolution (Aakash Educational Services, 2024). The power stroke or ignition stroke is what powers the motorcycle/vehicle, the 2 stroke engine has double the power strokes than the 4 stroke engine per revolution. (Electronics Hub, 2023).
[image: Diagram of a four stroke cycle

AI-generated content may be incorrect.]Four strokes are the conventionally used engine (Gill Sensors & Controls, n.d.). For each stroke of the piston the engine completes one cycle: downstroke; induction, upstroke; compression, downstroke; ignition, upstroke; exhaust (Encyclopaedia Britannica, n.d.; Motor-Car.net, 2021). The 4 stroke engine uses a timing belt or chain controlling valves at the top of the cylinder to control the introduction of the air fuel mixture and the escape of the emissions (UTI, 2024).
[image: Gasoline engine - Two-Stroke Cycle, Combustion, Fuel | Britannica]For a 2 stroke engine to complete a engine cycle in half the revolutions of a 4 stroke, the layout of the cylinder must be different (x-engineer.org, 2025). the intake and exhaust of the engines are staggered ports, the exhaust being higher than the intake (Study.com, 2024). Once downstroke reaches the exhaust port the spent emissions escape from the cylinder (Britannica, 2025). The transfer port is revealed by the piston the fuel and air mixture enter the cylinder this combines the power and exhaust cycles (LearnMech, 2023; Mechanical Basics, 2024). By using the vacuum created in the crankcase by the upstroke of the piston to complete the induction cycle (Mechanical Basics, 2024) and the upstroke already compressing the fuel air mixture within the cylinder the rest of the cycles, induction and compression, are combing in the second stroke (x-engineer.org, 2025; Study.com, 2024).


[bookmark: _Toc210991511]Contextual Information
One of the major differences between a 2 stroke and 4 stroke engine is their difference in weight and ease of repair (ElectronicsHub, 2023; Hot Shot’s Secret, n.d.). A 4 stroke engine has many parts that a  2 stroke engine does not require, a 4 stroke engine has valve train that includes: a camshaft, valves, pushrods, and timing gears (Howell, 2025). Within a 2 stroke engine the valve train is replaced with open ports, therefore a 2 stroke engine is generally lighter, simpler and more cost effective to repair (ExhibitTech, 2021; ElectronicsHub, 2023). To show this the 2017 KTM 250 EXC (2 stoke) dry weight is 100kg, KTM made a direct copy of this motorcycle with a 4 stroke engine, the 2017 KTM 250 EXC-F (4 stroke) dry weight is 103.5kg. a weight difference of 3.5kg (Bikez, n.d. a; Bikez, n.d. b). 

[image: Torque Comparison- 4 Stroke vs 2 Stroke - JD Jetting]2 and 4 stroke engines have greatly differing powerbands (The powerband is the rpm range where your engine makes the most power) as a shown in the dyno graph the two stroke bikes (those not ending in F) have a steeper increase and decrease in torque throughout the rev range. Due to the 4 strokes intake and exhaust cycles being controlled by a valve train they create a smoother torque curve with more efficient timing in low and high rpms (ExhibitTech, 2021; A Torque Curve for Every Purpose, 2025). The 2 stroke engines ports are fixed in a position, therefore they have a specific stretch in the rev range where they produce high torque. However struggle to create torque/power in low and high rpm, therefore they have a steep and peaked torque curve (ExhibitTech, 2021; A Torque Curve for Every Purpose, 2025).

 Modern 4 stroke motorcycles are considerably more environmentally friendly than 2 strokes (Managing Motorcycles, 2025; Two-stroke or Four-stroke?, 1993). Unlike 4 strokes, 2 strokes do not have a oil sump to store oil to spread around the engine (this area is used for induction) (Managing Motorcycles, 2025; 2 Stroke Vs 4 Stroke – Differences, 2025). Therefore to lubricate a 2 stroke engine the oil is mixed into the petrol and is combusted (2 Stroke Vs 4 Stroke – Differences, 2025; Why Do 2-Strokes Pollute More…, 2025). This combusted oil greatly increases the emission of smoke, hydrocarbons, carbon monoxide, and particular matter (Two-stroke or Four-stroke?, 1993; Managing Motorcycles, 2025). To avoid increased global warming and falling air quality, stricter emission regulation has been implemented which has discounted  2 stroke bikes from the road use market for many countries (Regular Inspections Effective …, 2016; Two-stroke or Four-stroke?, 1993).

Despite being simpler the 2 stroke engines generally have a shorter lifespan than 4 stroke engines (Mechanical Booster, 2014) This is due to the additional stress put upon the engine by the increased combustion/ power strokes in one revolution and the fact that they demand higher rpm for efficient usage (BikeDekho, 2025). The estimated average usage for a moderately tuned road engine 2 stroke motorcycle engine before a necessary rebuild is between 10,000 to 20,000 miles; conversely a sport style 4 stroke motorcycle engine lasts around 20,000 to 50,000 miles before it is necessary to rebuild the engine. This statistic can range massively depending on motorcycle and riding style but generally a 4 stroke motorcycle engine can reach a considerably higher mileage. (AllInTheDifference, 2025)


[bookmark: _Toc210991512]Discussion
For the decision to implement a 2 or 4 stroke engine into a motorcycle the application must be considered, for a competitive race bike a two stroke for its advantageous power to weight ratio and its powerband being more inclined towards a highly skilled professional rider that will get the most out of the engine by keeping it in the correct rev range throughout a track. Additionally 2 strokes are more practical in harsh environments in countries that permit 2 stroke motorcycles, this can be seen in their popularity in the Australian outback and rural Russia, their ease of repair is essential in places where ones life may depend on the simplicity of ones motorcycle. 4 strokes are more appropriate in most other applications of motorcycles. They are easy to ride for a wider range of users due to their smoother and more controllable torque curve. Additionally due to the threat of global warming and air pollution many countries have increased their emission regulation making it difficult if not impossible for motorcycle producers to make a 2 stroke that falls within the regulation.

[bookmark: _Toc210991513]Conclusions
4 stroke motorcycles within the modern market are the more competitive and popular choice due to their ease of use and ease to make fall within a responsible governments regulation. 2 strokes still have their place in the market for off and on road racing and harsh and solitary environments. The more casual riding style, emission compliance and greater longevity of engine means the 4 stroke engine remains the popular choice for both motorcycle riders and producers.
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