How To Build Motorcycle Engine Race Cars 1

How To Build Motorcycle Engine Race Cars

How To Build Motorcycle Engine Race Cars Downloaded from everybodystreet.com by Bond & Quentin

3. ENGINE MOUNT DESIGN AND DRIVETRAIN INTEGRATION

INTRODUCTION: THE ART OF THE MOTORCYCLE-ENGINED RACE CAR

For decades, the most dedicated motorsport enthusiasts have sought an edge—not by buying the fastest production car, but by engineering
something unique. One of the most rewarding and surprisingly accessible paths is building a race car powered by a motorcycle engine. The idea is not
new; legendary machines like the Lotus 49-inspired motorcycle engine race cars have proven that high-revving, lightweight powerplants can
dominate on tracks ranging from hill climbs to circuit racing. But how exactly do you go from a spare bike engine to a full-fledged race car? This guide
will walk you through the entire process, from selecting the right engine to suspension tuning, ensuring you know how to build motorcycle engine
race cars that are both competitive and safe.

The allure is obvious: motorcycle engines offer incredible power-to-weight ratios, compact dimensions, and a thrilling powerband. However, the
journey requires mechanical skill, careful planning, and a deep understanding of both automotive and motorcycle engineering. Whether you're
starting with a Hayabusa powerplant or a small 600cc unit, this article covers every critical step.

1. CHOOSING THE RIGHT MOTORCYCLE ENGINE FOR YOUR RACE CAR

Your engine choice defines the entire build. The phrase how to build motorcycle engine race cars begins with understanding what the powerplant
will deliver. Consider these factors:

* Power and Displacement: Engines from 600cc sport bikes offer great handling and low weight, while 1000cc+ engines (like the Suzuki
Hayabusa or Kawasaki ZZR) provide massive torque and top-end power. Turbocharged motorcycle engines are an option, but increase
complexity.

e Orientation: Most motorcycle engines are designed to be mounted transversely (crankshaft across the chassis). This works well for mid-engine
layouts. Some builders rotate the engine 90 degrees using a gearbox conversion, but that requires custom fabrication.

e Availability and Cost: Used engines from crashed bikes are abundant. Popular choices include the Honda CBR series, Yamaha R1, and Suzuki
GSX-R. Ensure you can still find parts and aftermarket support.

e Transmission Integration: Motorcycle engines come with sequential gearboxes. In a race car, you may use the bike's gearbox with a chain
drive to a differential, or adapt a chain-to-axle system. A reverse gear is often needed for pit maneuvers; some builders add an electric reverse
module.

Remember, a powerful engine is useless if the chassis can't handle it. Start with a robust donor engine that fits your intended race class or
regulations.

2. CHASSIS SELECTION AND FABRICATION FUNDAMENTALS

The second pillar of how to build motorcycle engine race cars is the chassis. You have three main paths:

A. Purpose-Built Tube Frame Chassis

For serious builders, a custom space frame or tube chassis offers maximum weight savings and perfect integration. Using mild steel or chromoly
tubing, you can design suspension pickup points, driver position, and engine mounts exactly as needed. This requires welding skills and a bending jig,
but yields the lightest and stiffest structure.

B. Modified Production Car Chassis

Many builders start with a small, lightweight car like a Lotus 7 replica, a vintage Mini, or a Renault Spider. The goal is to remove the original engine
and subframe, then fabricate new mounts for the motorcycle engine. This is more affordable but may limit layout options. Remember to reinforce the
chassis to handle the higher revs and vibration.

C. Kit Car Frames

Several kit car manufacturers offer frames designed specifically for motorcycle engine swaps. Examples include the "Locost" or "Stalker" kits. These
provide a strong foundation and reduce fabrication time. The trade-off is less uniqueness and potentially higher upfront cost.

Regardless of the path, your chassis must accommodate a mid-engine or front-engine layout. Mid-engine is most common because it centralizes mass
and optimizes traction under acceleration.

Mounting a motorcycle engine in a car is more than bolting it to a plate. You must consider torque reaction, vibration, and alignment. Follow these
steps for a professional build:

1. Design Solid or Rubber Mounts: Most builders use polyurethane bushings or solid aluminum mounts to prevent excessive engine
movement. Rubber mounts reduce vibration but may allow misalignment under load.

2. Create a Subframe: Fabricate a steel cradle that bolts or welds to the chassis. The engine should sit with the crankshaft parallel to the axles
(transverse) for simplicity.

3. Align the Output Shaft: The motorcycle's output sprocket must align with the input sprocket of your differential (if using chain drive) or with
a gearbox adapter. Use a laser alignment tool for precision.

4. Chain vs. Shaft Drive: Most builds use a heavy-duty #520 or #630 chain with a cush drive hub on the differential input. This is simpler and
lighter than a driveshaft. Alternatively, you can adapt a motorcycle engine's shaft drive (rare) or use a transfer box.

5. Reverse Gear Solution: Since motorcycle gearboxes lack reverse, you can install an electric reverse motor (like those used in Race-Kits) or
add a small electric car reverse unit. For track-only cars, pushing is acceptable.

The drivetrain must also include a differential. A limited-slip differential (LSD) from a Suzuki Swift, Toyota Corolla, or custom unit is common. The
chain transfers power to the diff, which drives the wheels via half-shafts.

4. COOLING SYSTEMS FOR HIGH-PERFORMANCE MOTORCYCLE ENGINES

A motorcycle engine designed for high airspeed on a bike will overheat in a car's stagnant environment. Effective cooling is crucial when learning
how to build motorcycle engine race cars. Install:

e Larger Radiator: Use an aftermarket aluminum radiator (often from a compact car like a Honda Civic) with dual electric fans. Position it at a
tilted angle in the nose or side pod to maximize airflow.

* Oil Cooler: Motorcycle engines rely heavily on oil cooling. Add an external oil cooler with a thermostat sandwich plate. Mount it in a protected
area with clean airflow.

» Coolant Hoses: Use high-temperature silicone hoses and a bleed valve at the high point of the system. Keep hose runs as short as possible to
reduce resistance.

e Water Pump: If the original water pump is driven by the engine, ensure it is in good condition. For some builds, a remote electric water pump
is added.

Monitor temperatures with a gauge. Aim for operating temps between 80-90°C (176-194°F). Overheating can quickly damage engine internals.

5. ELECTRICAL SYSTEM: WIRING AND ECU MANAGEMENT

Motorcycle engines come with a standalone ECU (Engine Control Unit) that expects to see a certain electrical load. In a race car, you must rewire
everything. Key steps:

1. Keep the Original ECU: Most modern bike ECUs are robust and can run without a battery if you add a capacitor. However, you may need to
trick sensors (like the side stand switch or tip-over sensor) to avoid shutdown.

2. Battery Selection: Use a lightweight lithium-ion battery (e.g., Shorai or Antigravity). Mount it in a secure box near the engine to reduce
voltage drop.

3. Wiring Harness: Isolate the engine harness from the car's harness. Simplify by removing unnecessary circuits (lights, turn signals, etc.). Use
waterproof connectors.

4. Instrumentation: A digital dashboard (like Aim or Racepak) can read the ECU via CAN bus. Alternatively, mount the original bike gauge cluster
in the dash.

5. Starting and Charging: The bike's starter and alternator (or stator) work fine. Ensure you have a charging system that can handle the
additional fans and pumps.

If you plan to tune the engine, consider a standalone ECU like a MicroSquirt or Haltech. This gives full control over fueling and ignition, but requires
professional mapping.

6. SUSPENSION, BRAKES, AND SAFETY GEAR

A motorcycle-engined race car must handle like a dream. The lightweight powerplant means you can use softer springs and smaller brakes than a
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typical car. However, safety is non-negotiable. The final stage of how to build motorcycle engine race cars is refinement. Once assembled, you must:
S u S e n S i O n ¢ Check all fluids and bleed the clutch (often hydraulic with a slave cylinder adapted to the bike's clutch arm).
p * Test for leaks in coolant, oil, and fuel systems. Use a pressure tester if possible.
Double wishbone front and rear is ideal for mid-engine builds. You can use coilover shocks from a race supplier (e.g., QAL or Penske). Target a low * :tilrt' ﬂl‘: eI:lgmedon afstand behfoliedﬁnal m:tlallatlon t; \Il__ert'fy v;nrmg and FCU, funcftlon.th hain. beari ,
center of gravity by mounting the engine as low as possible. Corner weight the car to balance the driver and engine mass. ed in brakes an _per orm as ? edown at fow speed. Listen for unlusua _n0|.ses_ rom the chain, bearings, or e”?'”e-
* Tune the suspension with a spring and damper setup based on weight distribution. Use a pyrometer to check tire temperatures.
B ra kes ¢ Install a data logger to monitor engine parameters and lap times. This helps identify areas for improvement.

Join online communities (e.g., "Moto-Car Builders" or "Locost USA") to get advice. Remember that the first drive will reveal many small issues—expect
A four-wheel disc brake system is mandatory. Use lightweight calipers and rotors from a kit car or compact performance car. A brake bias adjuster tg iterate.

allows tuning for the light rear end. Consider removing power brakes; manual brakes improve feel and reduce weight.

Safety

Every race car needs a roll cage that meets your local motorsport regulations (e.g., SCCA, FIA). Install a racing seat with a five-point harness, a fire
extinguisher system, and a master electrical cutoff switch. A fire-resistant fuel cell is recommended.

CONCLUSION

Building a motorcycle engine race car is an ambitious project that blends the best of two worlds: the high-revving excitement of a sportbike and the
stability and grip of a purpose-built track machine. By carefully selecting a suitable engine, designing a lightweight chassis, integrating the drivetrain
properly, and paying meticulous attention to cooling, wiring, and safety, you can create a car that outperforms many factory racers. The journey is
not easy, but the reward is a screaming, razor-sharp machine that turns heads and conquers corners. Now you have a comprehensive roadmap for
7. TESTING, TUNING, AND FINISHING THE BUILD how to build motorcycle engine race cars—start your build with confidence and enjoy the process of bringing your vision to life.
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