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Safety Systems

High Occupant Safety Standards

· High level crash safety ratings anticipated

· Side and roof rail curtain airbags standard

· Collapsible pedal assembly

A strong, crashworthy structure backed by passive and active safety systems makes Cruze among the safest vehicles in its class.

The effectiveness of the structural design and its occupant protection systems is reflected in an expected high level EuroNCAP crash safety rating for Cruze. It is also expected to achieve the highest ratings in front and side crash tests conducted by the US Insurance Institute for Highway Safety (IIHS). And it will meet 2010 standards in the United States for rollover performance, the structure being able to withstand 2.5 times its own weight.

Side curtain roof rail airbags, seat-mounted side airbags and a collapsible pedal assembly are fitted as standard, in addition to driver and passenger front airbags. Active safety measures (described in the Chassis section) include anti-lock braking (ABS), traction control (TCS) and Electronic Stability Control (ESC).

Crashworthiness

Efficient load paths in body structure provide maximum occupant protection in the event of an impact from virtually any direction. Full-length beams and enhancements in the sill areas, B-pillars and A-pillars, through the use of high-strength steels and tailored blank processing, all contribute to the vehicle's excellent crashworthiness.

The energy absorbing front and rear crumple zones are designed to deform as efficiently as possible in order to maintain the integrity of the occupant compartment.

The bumper beam, longitudinal rails and the front sub-frame form the vehicle's front crumple zone, which bears the brunt of an impact. The rails are made of high strength steel and absorb energy while carrying the highest loads possible as they collapse. The hydro-formed front sub-frame, used to carry the engine, has structural foam in the front of its side rails, which also helps them maintain high loads as they deform.

The transition zone, which consists of the lower A-pillars and the instrument panel's steel cross-beam, distributes residual impact energy around the passenger compartment.

The safety cage is reinforced with tubular-section members that frame the door openings and support the roof. The floor pan, sill box sections, center tunnel, A- and B-pillars and the front mid-rails also support the front crumple zone and redirect energy away from the occupant compartment.

The combination of the single-piece side structure and ultra-high strength steel door beams provides effective side impact protection.

The rear of the structure is designed to protect the fuel tank and its connections.  Like the front crumple zone, it is designed to absorb impact energy. The molded fuel tank is located low down between the rear longitudinal rails and is capable of recovering from compression without rupturing.

Additional rear impact loads are resisted by a strong rear suspension cross-member, which also helps transfer loads to the sill areas after the rear longitudinal rails have deformed. While most national test standards are based on a rear impact at 50 km/h, GM's own requirements include rear impacts of up to 80 km/h at an angle, not just straight on.

At low speeds, up to 4  km/h, the front and rear bumper skins are designed to absorb light impact energy, helping to minimize bodywork damage. At higher impact speeds, the bumper beams start to engage.

Occupant protection systems

Three-point seatbelts with pre-tensioners are fitted for all five seating positions. Front occupants benefit from a load-limiting function to reduce peak chest loadings during a heavy impact. The seatbelt buckles are attached to the front seat frames, for automatic fore/aft adjustment in line with the seating position, and an adjustable B-pillar fixing also provides greater comfort.

In addition to driver and front passenger airbags, side airbags are mounted in the outboard edges of the driver and front passenger seat-backs to provide thorax and pelvis protection. It is possible to switch off the front passenger airbag, a useful feature if the seat is unoccupied or a child seat is being used. Both front seats also have adjustable headrests to help provide whiplash protection in a rear impact.

Head-curtain airbags are installed in the roof rails between the A and C-pillars for additional head and neck protection of both front and rear occupants. As the bags inflate, they cover the pillars and side windows.

The vehicle's Sensing and Diagnostic Module (SDM) controls the deployment of the airbags and seatbelt pre-tensioners according to input from sensors in the front bumper and B‑pillar. It determines the severity and location of an impact, and in what combination to deploy the front airbags and/or the side airbags, head-curtain airbags and the pre‑tensioners. For example, side airbags must be inflated even more rapidly than front airbags, due to impact proximity, and the SDM deploys them within five milliseconds in a car-to-car collision and within 15 milliseconds in a slower-speed impact, such as when sliding into a tree or roadside telegraph pole.

Other occupant protection measures include a collapsible pedal assembly, which folds away in moderate-to-severe frontal impacts to reduce intrusion into the driver's foot space, and the use of energy absorbing materials for head protection in strategic areas of the pillars, header and roof rails.

Child safety seats can be secured in any of three rear seat positions. In compliance with ISOFIX standards, two steel loops are provided for a child seat attachment at each rear outboard seating position. A set of three top tether anchors on the rear surface of the back seat also provide secure attachment of a child seat in a central position.

Pedestrian Protection

Refinements to the design of the hood reduce the likelihood of a pedestrian's head striking the hard engine structure underneath in the event of an impact with the vehicle. This is achieved by providing more space between the hood and engine block, and designing hood hinges that spring upward – raising the hood in the process – during such impacts. The hood is also designed to be more 'crushable'.
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