
Skip to Navigation
Skip to Main Content
Skip to Footer



 
JEGS Friends & Family Sale - Save Big On 10,000+ Products 

 

 





















Search for:














My Account






















	
Blog Post Categories 
	
Blog Homepage

	
Air Filters And Cold Air Kits

	
Batteries & Accessories

	
Bracket Racing

	
Brakes & Drivetrain Components

	
Cams & Valvetrain

	
Circle Track

	
Cooling, AC & Heating

	
Engines & Components

	
Exhaust Systems

	
Fittings & Hose

	
Fuel, Carbs, & Intakes

	
Gauges & Tachs

	
Hoods, Scoops, And Body

	
Ignition & Electrical

	
Interior Accessories

	
Jeep Parts & Accessories

	
JEGS Company News

	
Mustang & Ford Racing

	
Oil System

	
Power Adders

	
Restoration

	
Safety & Seats

	
Shifters

	
Chassis, Steering & Suspension

	
Tools & Garage Gear

	
Trailer, Towing, & Winches

	
Transmission & Drivetrain

	
Truck Parts & Accessories

	
Wheels & Tires




	
Shop Categories 
	
Air Filters And Cold Air Kits

	
Apparel & Hats

	
Batteries & Accessories

	
Bracket Racing

	
Brakes & Drivetrain

	
Cams & Valvetrain

	
Car Care

	
Chrome & Engine Dress-Up

	
Circle Track

	
Computer Tuning

	
Cooling, AC & Heating

	
Engines & Components

	
Exhaust Systems

	
Fasteners & Gaskets

	
Fittings & Hose

	
Fuel, Carbs, & Intakes

	
Gaming, Collectibles & Books

	
Gauges & Tachs

	
Golf Cart Accessories

	
Hoods, Scoops, And Body

	
Ignition & Electrical

	
Interior Accessories

	
Jeep Parts & Accessories

	
JEGS Easy Kits

	
Jr. Dragsters

	
LT / LS Performance

	
Mopar Performance

	
Mustang & Ford Racing

	
Oil System

	
Power Adders

	
RC Car, Truck & Helicopter

	
Restoration

	
Safety & Seats

	
Shifters

	
Starters & Alternators

	
Steering & Suspension

	
Timing Chains & Pulleys

	
Transmission & Drivetrain

	
Tools & Garage Gear

	
Trailer, Towing, & Winches

	
Truck Parts & Accessories

	
Wheels & Tires




	
Deals 

	
New Products 















Differential Gear Ratio Explained: Formulas & Resources 


March 17, 2023  -  Transmission & Drivetrain 



Shop All Differential Ring & Pinion Kits And Components 

















Home âŒª Blog âŒª Transmission & Drivetrain âŒª Differential Gear Ratio Explained: Formulas & Resources 








325 People Found This Article Helpful




Share:


	Visit us on facebook
	Visit us on twitter
	Visit us on pinterest
	









 














JEGS Tech Specialist
Pete Mitchell





When it comes to improving a vehicle's performance, choosing the right differential gear ratio is crucial. But what is gear ratio, and how do you calculate it? In this article, we'll explore the basics of differential gear ratio and provide tips for choosing the correct one for your vehicle.



What Is Gear Ratio? 

A differential gear ratio is the relation between the number of teeth on the ring gear and the number of teeth on the pinion gear. Inside the front or rear axle of a vehicle is a ring gear and pinion gear set. The pinion gear, which is the smaller of the two gears, is connected to the driveshaft by a universal joint, via a pinion yoke, spinning in the same direction. The larger ring gear is mounted perpendicular to the pinion gear and is mounted to the differential, so that it meshes with the pinion gear. The ring gear changes the direction of movement and power from the driveshaft to match the rotation of the wheels. The wheels are connected to the axle shafts, which are connected to the differential carrier the ring gear is bolted to.  








Ring and Pinion Gears




Depending on the purpose of your vehicle, the ideal gear ratio needs to be determined. If the goal is to achieve maximum fuel efficiency for highway driving, top speed, or lower engine rpms at any given speed, a numerically lower gear ratio is needed. If maximum acceleration is desired a numerically higher differential gears ratio will be required. The more teeth on the pinion gear, the higher the top speed that can be achieved with the vehicle. However, the acceleration is going to be slower. Likewise, the less teeth on the pinion gear, the lower the top speed will be on the vehicle but the faster the acceleration will be. For the ring gear, the more teeth, the lower the top speed, but faster the acceleration will be achieved. Less ring gear teeth will result in higher top speed but slower acceleration. The gear ratio is calculated by taking the number of ring gear teeth and dividing it by the number of pinion gear teeth.

Gear Ratio's Effects on Acceleration & Mileage

The gear ratio has a significant impact on a vehicle's acceleration and fuel efficiency. A (numerically) lower gear ratio, such as 3.08:1, will provide better fuel economy but slower acceleration than a gear ratio that is numerically higher. It will also allow a vehicle to reach a higher top speed. On the other hand, a (numerically) higher gear ratio, such as 4.56:1, will offer faster acceleration but with lower fuel efficiency. 

If you're looking to improve acceleration, a numerically higher gear ratio is the way to go. This is because a higher gear ratio will provide more torque to the wheels, allowing the vehicle to accelerate faster. However, keep in mind that this will come at the expense of fuel efficiency and reduced top speed, since engine rpms will be higher at the same speed compared to a numerically lower gear ratio.

If fuel efficiency is your top priority, a numerically lower gear ratio is the better choice. This is because a lower gear ratio will allow the engine to operate at a lower RPM while maintaining a given speed. This results in better fuel economy and increased top speed, but slower acceleration.
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Differential Gear Ratio FormulaÂ 

Ring Gear Teeth / Pinion Gear Teeth = Gear Ratio

To calculate differential gear ratio, divide the ring gear tooth count by the pinion gear tooth count. For example, after counting, you have 41 ring gear (larger gear) teeth and 11 pinion gear (smaller gear) teeth. To calculate gear ratio, you will put into a calculator (if needed) 41 divided by 11. This equals 3.73. This combination provides an advertised â€œ3.73 ratioâ€�. If you are looking for the optimum gear ratio for the drag strip, you first need some information from the vehicle. Ideally, you want to race the vehicle at the dragstrip with the current ring and pinion setup as a base for comparison to determine the optimum ratio. The info needed includes the current gear differential ratio, tire diameter, engine rpms at the finish line, and the mph at the finish line (confirmed with the time slip). If the maximum RPM of your engine is reached (the rpm before engine power drops off, typically the top of the camshaft power band) right at the finish line, you have the correct gear ratio and do not need to change it. If you reached the maximum RPM before the finish line, the numerical gear ratio is too high and you need to reduce it. If you did not reach the maximum RPM at the finish line, the numerical gear ratio is too low and needs to be increased. If the optimum gear ratio is not available, find the closest one to it without reaching your maximum engine rpm to prevent possible engine damage. The use of a calculator or gear ratio formula will help you to figure out how to calculate gear ratio and which ring and pinion to use. To determine the gear ratio use the following formula: 

RPM (at maximum engine power) x tire diameter / MPH x transmission ratio (this should be 1, unless in overdrive at the finish line) x 336 (336 is a constant value needed and represents inches per mile / Pi x minutes in an hour)



Automotive Gear Ratio Calculator 

(leave blank for what you want to solve)


Solve For:
Select...
Gear Ratio
Top Speed
Tire Diameter
Engine RPM




Gear Ratio: 

Top Speed (in MPH): 

Tire Size (in inches): 

Engine RPM: 

Calculate
Reset




How To Choose The Best Gear Ratio

Having understood how gear ratio affects acceleration, top speed, and fuel mileage, what is the best ratio? First you need to determine if the primary goal is acceleration, top speed, or best fuel mileage. Next, you need to confirm your vehicle's measurements. There are three elements involved in determining the best gear ratio: engine rpms, vehicle speed, and tire diameter. 

Below is a gear ratio chart showing what your engine RPMs would be at 65 MPH based on your tire diameter and differential gear ratio in third gear (1:1 transmission ratio). If you have overdrive, the rpm will be lower in that gear. It is important to use a gear ratio that will not lower engine rpm below your camshaft power band or torque converter stall speed (for automatic transmission applications) at cruise speed, which will cause poor engine performance and increased transmission temperature, leading to damage or even failure. 








Below is the group of gear ratio formulas that will help you determine What either the vehicle MPH, engine RPM, differential gear ratio, transmission gear ratio, or tire diameter will be based on what you input for the other four specifications. 








Choosing the correct differential gear ratio is essential to optimize your vehicle's performance. By understanding the basics of gear ratio and how to calculate it, you can make an informed decision that balances acceleration and fuel efficiency according to your priorities.
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Made in USA - Torque Converters & Best Manufacturers 


The torque converter is one of those unsung heroes of the automatic transmission world. A fluid coupling allows your car to remain in gear... 
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Hose Guide for What to Use With Transmission Cooler Lines 


Automatic transmissions typically reach 150,000 miles without much issue; some even surpass 300,000 miles. However, if this vital... 
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Guide to Chrysler's Late Model Automatic Transmissions 


Welcome to our in-depth guide on late-model Chrysler automatic transmissions. Here, we?ll share details on every Chrysler automatic,... 
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AN Fittings and Hose Sizes and What They Mean for Your Ride 


If you are shopping for AN fittings and hoses for the first time, it can be very difficult to navigate yourself through the wide range of... 
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