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CHEVROLET VOLT IS ENGINEERED AND BUILT TO BE STRONG, SAFE AND QUIET

· Body structure designed to reduce mass despite extensive use of advanced, high-strength steels for crashworthiness and stiffness

· Designed to protect occupants before, during and after a crash with a full complement of safety technologies

· Finely tuned acoustic treatments make the Volt cabin whisper-quiet
DETROIT – There is much more to the 2011 Chevrolet Volt than its revolutionary propulsion system and dynamic looks. Deep within the Volt are the keys to its strength, safety and quietness.

The Volt’s body-frame-integral structure mixes advanced steels to ensure outstanding crashworthiness and stiffness. In fact, about 80 percent of the Volt’s body-in-white structure is constructed of high-strength, advanced high-strength or ultra high-strength steels designed to provide superior protection in a crash.

The five-door Volt’s body structure provides passengers with a heightened sense of solidity, stability and confident road command, rivaling the best entries in the segment. The solid structure enables fine-tuning of chassis components to ensure dynamic nimbleness unexpected of an electrically driven vehicle.

The stiff structure also enables acoustic tuning to isolate the cabin from engine, road and wind noise.

Strong, efficient structure

The Volt mixes some of the strongest materials in the industry – including Boron, Martensite, Dual Phase and high-strength, low-alloy steels – to blend efficiency, strength and crashworthiness.

· Ultra high-strength Boron steel is applied from the base of the front pillar to the base of the rear pillar, enabling exceptional roof crush performance; as well as in the center pillar for side-impact performance and rollover support.

· A shear plate constructed of high-strength steel is MIG-welded within the upper center pillar, which helps ensure exceptional rollover performance and upper body structure stiffness.

· The inner and outer portions of the rocker panel are constructed of ultra high-strength Martensite steel from wheel to wheel for side-impact protection.

· For outstanding side and oblique pole impact (when a vehicle slides into a tree, for example) test performance, the front body hinge pillar is constructed of a combination of high-strength, low-alloy (outer) and ultra high-strength Dual Phase (inner) steels. The combination provides a stiff, solid mounting pillar for the Volt’s instrument panel module.

· Mass-optimized front rails are made of ultra high-strength Dual Phase steel for superior front-impact performance. The longitudinal rails laser-weld a mix of Dual Phase steels for impact performance and weight considerations.

· To protect the Volt’s battery, located in the center tunnel in the vehicle, ultra high-strength Martensite support rails run in tandem down the center floor line. It also defines the upper portion of the tunnel as well as the forward plate of the tunnel at the dash panel. At the rear of the tunnel, a high-strength, low-alloy steel plate is applied.

· H-shaped reinforcement braces at the front- and rear-seat locations create a stiff floor panel and help protect against intrusion in a side impact.

· Reinforcements made of Boron steel are integrated in the forward portion of the floor panel.

· Structural towers over the rear wheels provide enhanced stiffness in the liftgate opening to prevent lateral roof deformation, or “match-boxing.”

Volt provides safety before, during, and after a crash

On top of its strong structure, the Volt includes a comprehensive list of standard crash-avoidance, occupant protection (including eight standard air bags) and post-crash technologies. 

Chassis control technologies such as anti-lock brakes, traction control and StabiliTrak vehicle stability enhancement help drivers avoid crashes in certain emergency maneuver situations.

Within the strong structure, the Volt provides effective load paths that provide maximum protection in the event of a collision from virtually any direction. Full-length frame rails and safety cage are in a single welded unit, with front and rear crush zones designed to collapse in a controlled manner to help absorb crash energy. The safety cage is reinforced with tubular–section members that frame door openings and support the roof, and there are steel members in the doors to manage crash energy.

More than 50 crash tests at various speeds and angles were conducted in the development of the Chevrolet Volt, including front, side and rear impacts as well as rollovers. The Volt provides these standard safety technologies:

· Eight standard air bags including dual-stage driver and passenger air bags; front driver and passenger knee air bags to help mitigate lower leg injuries; roof rail side-curtain air bags extend over both seating rows for side-impact and rollover protection; and seat-mounted thorax and pelvic side air bags

· Automatic occupant sensing system detects the presence of a child or smaller adult in the front passenger seat and suppresses the air bag to help avoid an injury
· Rollover sensing and protection system
· Tip-up sensors proactively predict tip-up on a flat surface and apply brake force to the outside front and rear wheels to reduce lateral force in the vehicle.
· Interior head-impact protection in the pillars, headliner and roof rails

· Adjustable head restraints for whiplash protection in rear impacts

· Collapsible pedal assembly to protect against lower leg injuries

· Three-point seatbelts in all four seating positions

· Seatbelt shoulder belt retractor and lap belt pretensioners in the driver and front passenger positions

· LATCH child seat installation system in rear seating positions

· Anti-lock brakes, traction control and StabiliTrak electronic stability enhancement

· Tire pressure monitoring system

· Daytime running lamps to make the Volt more visible to other motorists, and to pedestrians

· Vehicle theft-deterrent system

· OnStar

Following a crash, the Volt offers the security and peace-of-mind of OnStar. In the event of a crash of sufficient severity, an OnStar advisor can contact emergency personnel with the vehicle’s exact location and provide important data about crash severity, allowing a timely and appropriate response.

Because of its quietness when in all-electric mode, the Volt also takes pedestrian safety into account, with a driver-activated feature that makes a chirping sound. This feature was developed in conjunction with the American Federation of the Blind.

Electrically driven vehicles represent a new but growing percentage of the nation’s car population. To help the emergency response community safely handle crashes involving electric vehicles, OnStar and Chevrolet have teamed with top first-responder organizations to provide instruction seminars in the Volt’s initial launch markets.

Refinements give Volt a quiet cabin

On top of the Volt’s already-quiet electric drive system, designers and engineers incorporated numerous initiatives throughout the car to isolate road and drive system noise away from the cabin. 

The front-of-dash panel is sandwiched between two damping mats to help block noise transfer from under the hood. The passenger compartment side is covered with a 25-mm-thick rubber mat tuned to specific acoustic dynamics of the car and “buttoned” to the panel close-out caps at the attachments to ensure a tight fit. 

The engine/drive system compartment side of the dash panel has a tight-fitting, 10-mm formed fiberglass mat. All holes in the panel for wiring harnesses or cables are as small as possible and closed off with composite grommets for more noise reduction.

On the underside of the hood, a formed fiberglass blanket provides an effective noise barrier, and rubber seals along the hood lines and between the rear edge of the hood and air induction panel ensure a snug, well-crafted appearance and also reduce noise.

To block transfer of airborne noise through the hollow structures in the vehicle’s architecture, composite nylon baffles in the structural intrusions reduce noise by 40 decibels. The Volt’s CFM (cubic feet per minute) airflow measurement is only 20, among the lowest of any Chevrolet vehicle ever built. The baffles are molded to fit in the strategic areas where they are applied and close out the sections through the use of an adhesive foal that expands when the body passes through the paint oven.

The Volt’s five-layer acoustic headliner is made of a thermal fiber acoustic design found on premium vehicles. Three layers are a polyethylene/felt substrate for sound insulation; and a two-layer polyurethane skin, called Taffeta, provides a premium-looking woven fabric appearance.

Even the Volt carpeting does double-duty as a sound-reduction tool. The carpet module is precisely formed to the floor pan and incorporates a composite backing with a thick, 14-ounce carpet. Its precise fit eliminates gaps between the floor panel and the carpet to reduce or eliminate noise transfer from the floor panel to the cabin.

Liquid-applied sound deadeners, which are lighter and easier to use than conventional sound-deadening applications, are the first acoustic treatment applied to the body structure, including the floor pan and footwell areas. Robotic equipment is used to ensure the deadeners are sprayed uniformly and into hard-to-reach locations. The liquid-applied material is tuned to meet the needs of the Volt’s metallurgical resonance.

The door areas, a common source of wind and road noise, include several noise reduction measures including a flexible acoustic water deflector – similar to those used on Cadillacs – that covers the entire center portion of the interior door. All holes within the door’s interior structure are closed out with composite grommets. All doors feature a triple-layer sealing system that includes body mounted seals on all door openings and trailing edge seals on rear doors.

Composite wheel house liners at all four corners help block rain and other travel noise (such as on a gravel road). Lower-profile, structure-less windshield wipers reduce wind noise about one decibel compared to conventional wipers. 

Another common source of noise occurs in chassis-to-body structure interfaces. The Volt incorporates an isolated front cradle, with hydraulic mounts between the cradle and the structural members coming off the front motor rails and the dash, to which the cradle is mounted. This minimizes road and drive system noise and vibration from transferring to the cabin.
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