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CHEVROLET VOLT: THE EFFICIENCY OF AN ELECTRICALLY DRIVEN CAR WITH THE HANDLING FEEL OF A SPORT SEDAN

· Chassis systems tuned for taut, responsive handling 

· MacPherson strut front and compound-crank rear suspensions

· Quick-acting, rack-mounted electric steering system with premium ZF steering gear

· Advanced, electro-hydraulic regenerative braking system with four-wheel ABS, rear brake proportioning, panic brake assist, electro-hydraulic brake assist, StabiliTrak and traction control 
· 17-inch lightweight wheels with energy-efficient tires

DETROIT – The 2011 Chevrolet Volt is designed to feel like a tightly tuned sport sedan, connecting the driver to the road with responsive driving dynamics. The Volt benefits from an extremely stiff body structure, specially tuned suspension, premium steering, braking and chassis controls, and optimized vehicle proportions.

“The Chevrolet Volt proves your ‘efficient’ car and your ‘performance’ car can be one in the same,” said Andrew Farah, Volt chief engineer. 

The Volt’s tight and stiff body-frame-integral structure is at the foundation of its responsive driving dynamics. Overall structural frequencies, or stiffness, include bending and torsional frequencies in the range of 24 hertz (Hz). 
Other contributors to the Volt’s ride and handling dynamics include:
· A wide track (61.2 in / 62.1 in [1556 mm/1578 mm]) and long wheelbase (105.7 in / 2685 mm), as well as a center of gravity 40-mm lower than most conventional vehicles 
· Standard chassis control systems such as ABS, traction control and StabiliTrak

· An efficient dual-pinion, rack-mounted electric power steering system provides feedback to the driver via a premium ZF steering gear
· A MacPherson strut front suspension is constructed of forged aluminum components for reduced weight and nimble, responsive action.
· Cold-formed, high-performance front springs reduce weight and rebound at a quick frequency.
· A semi-independent rear compound-crank suspension incorporates weight-optimized trailing arms.
· Hydraulic ride bushings in the front and rear suspensions – refinements more often reserved for luxury vehicles
· An electro-hydraulic regenerative brake system captures energy up to 0.2g, and is tuned for high-quality brake feel.
Volt’s responsive ride begins with a solid foundation
The Volt derives much of its confident road feel and driving comfort from a solid, stable foundation, including a body-frame-integral structure with main underbody rails running continuously from front to rear. Advanced, high-strength steels add strength, yet conserve weight.

An isolated four-mount front cradle contributes to the Volt’s overall quietness, outstanding noise and vibration performance, and ride and handling dynamics. This is achieved by mounting the engine to the cradle, and then the cradle to the frame. Specifically tuned mounts are tailored to the engine’s inherent torque axis (when running), effectively damping transfer of vibration and noise. 

Volt’s MacPherson strut-type front suspension
The MacPherson strut-type front suspension features side-load compensated front strut modules to improve stability. They use cold-formed, high-performance springs constructed of the highest steel strength possible. The springs are lighter than conventional applications and use less coiling, yet deliver a rate tuned to the specific weight and dynamic needs of the Volt.
Damping and spring rates are tuned to achieve optimal performance. The Volt carries front spring rates of 32 N/mm (Newtons per millimeter); and a strut mount rate of 700 N/mm – both are tuned for the appropriate balance of ride comfort and handling agility.
Hydraulic ride bushings in the front control arms result in a higher degree of ride isolation, quieter performance, and more controlled transfer of road input loads. The control arms and knuckles are constructed of aluminum, for more nimble handling and weight reduction.
The 26.5-mm, hollow, direct-acting front stabilizer bar is routed for minimum mass with maximum stiffness, resulting in better performance. The bar is mounted to the rear portion of the cradle with each end of the bar connected to the front strut via a direct-acting link.
Rear suspension improves stance, space, stability
The Volt’s semi-independent rear suspension features a specifically adapted compound crank (torsion beam) with double-walled, U-shaped profile at the rear. This design combines the advantages of a conventional torsion beam axle with low weight and consistent camber control. 
The main difference between this compound crank and other torsion beam designs is a variable section formed cross-car beam. The cast iron control arms are attached to the steel cross-car beam with a patented “magnetic-arc” welding process.

The trailing arms on the Volt’s rear suspension incorporate an advanced, thin wall structure of a mere 3.3 mm (a mass savings of about 3.9 lbs. [1.75 kg]). Combined with weight-optimized rear springs, the Volt’s rear suspension is approximately 10-percent lighter than traditional torsion beam suspensions.
The space-saving layout of the rear axle also helped the engineers to achieve a low center of gravity for improved agility. It also allows the fuel tank to fit between the rear wheels, enabling lower positioning of the seats. 

Electric power steering improves feel, saves energy

The Volt features a rack-mounted electric power steering system. It is a dual-pinion system (one is used for steering, the other to add assist) with variable assist. A combined electric motor and sensing unit monitors steering angle, and delivers appropriate assist to the steering gear in all scenarios. The system draws its power from a 12V battery in the rear of the vehicle. 

Key to the Volt’s steering system is a premium, refined ZF steering gear. The ZF system incorporates outstanding torsional stiffness with less operating friction, for near-perfect linear response, extremely smooth, predictable transitions and enhanced connection between the driver, vehicle and road at steering inputs.
Regenerative braking, ABS and traction control
The Volt is equipped with a “fully blended” electro-hydraulic brake system that enables 100-percent regenerative braking (e.g. recharging the batteries during braking events), 100-percent friction braking (traditional disc braking), or any combination of each.

During regenerative braking, the system converts g-forces to electrical power, then stores the energy in the battery pack if needed. If the battery is fully charged, the brake controller directs the system to conduct friction braking.

The system uses a high-pressure hydraulic pressure accumulator to provide boosted braking. Extra solenoids in the system also control the blending of friction braking and regenerative braking. The regenerative braking can provide up to 0.2g of deceleration, which covers about 94 percent of braking events. Braking that involves more than 0.2g of deceleration is a combination of regenerative and friction braking.

The system is highly sensitive to driver inputs. During a panic stop, the system seamlessly transitions to 100-percent friction.

The disc brake system features large (300 x 11.8 mm front / 292 x 11.5 mm rear), steel, vented rotors that use a Ferritic Nitro-Carburizing (FNC) finishing technology to eliminate corrosion and ensure longer life. The system also features single 60-mm piston steel calipers in the front, and single 38-mm piston steel calipers in the rear. A longer-wearing, non-asbestos organic brake lining is designed to reduce brake noise and enhance pedal feel.

Anti-lock brakes: The Volt’s four-wheel, anti-lock braking system uses input from wheel speed sensors to regulate individual brakes for reduced stopping distances, maximum stability and improved steering control in braking situations. It includes electronic Brake Force Distribution, which uses independent rear control for improved stability and braking during cornering, as well as more effective use of the rear brakes as vehicle loading occurs.

Traction control: Traction control uses brake and torque intervention to enhance traction during launch and acceleration on all road surfaces. The system senses when one or more wheels spin faster than the vehicle speed and applies braking at those wheels.
StabiliTrak provides safety and control  

The Volt’s standard StabiliTrak electronic stability control system uses electronic brake and traction control capabilities to provide more precise, controlled anti-lock braking performance as well as exceptional traction and yaw stability, especially in emergency maneuvers. This important crash-avoidance feature uses a yaw sensor, lateral accelerometer and steering angle sensor to ensure the vehicle stays headed in the direction the driver intended.
Energy-saving wheels and tires 

Seventeen-inch lightweight wheels are standard on the Volt, an uncommon application on an ultra-efficient vehicle. Their five-lug, five-spoke flangeless design of forged aluminum brings the wheel spokes out to the tire edges, enhancing the apparent size of the wheel and providing a more aggressive, upscale appearance. They weigh a mere 17.8 lbs. (8.1 kg) each – a significant weight savings considering conventional 17-inch wheels weigh about 22 lbs. (10 kg).

The Volt’s Goodyear Fuel Max low rolling-resistance tires were developed over the course of two years for optimum electric vehicle range, noise, feel, and dynamic performance in all weather. 

An independent four-wheel tire pressure monitoring system (graphically displayed) and tire inflation kit are standard.
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