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Body structure and electrical systems

Built for Strength and Refinement

· Stiff body structure delivers solid, upscale feel

· 65% of structure in high strength steel

· Host of measures deliver quiet running
The design appeal of Cruze is, of course, more than skin deep. Its body structure, for example, is among the stiffest in its class, with a torsional rigidity 140% greater than that of its predecessor.
A tight, stiff body structure is key to achieving excellent running refinement, suppressing noise, vibration and harshness (NVH), as well as optimal ride and handling and a good crash safety performance.
Cruze has been co-operatively engineered at GM facilities in Germany, the United States, Australia and Korea. "In key areas, such the body structure, suspension, safety and electrical systems, we have drawn on GM 'best practices' around the world," says Peter Mertens, GM Global Vehicle Line Executive for compact cars.

Solid foundation

The stiff body structure gives Cruze a solid, upscale 'hewn from solid' feel. On the road, it makes a major contribution to eliminating unwanted squeaks, rattles, vibrations and resonances.
The core structure is a unitary construction fabricated from steel beams, pressings and box sections. The overall torsional rigidity of 17.66 KNm/degree of deflection is among the best in Cruze's competitive class. To put that figure in perspective, the body structure is as strong as a meter long rod, fixed at one end, would need to be to bend just one degree under the weight of a fully-laden large car – or a small elephant – placed on the other end!
About 65% of the structure is composed of high-strength steels (HSS), approximately 50% more than in its predecessor. Most are used in critical areas, such as the front and rear structures, longitudinal rails and side sills, to increase overall strength and stiffness. However, more important is how the structural elements of the body connect and interact in sharing the load-bearing task. The strength of a good design is far more than simply the sum of its parts.

Compared to Cruze's predecessor, about 30% more spot welds are used throughout the structure, reducing spacings from 50 to 30 mm. The result is enhanced long-term rigidity and durability. Tailored-blanks, which concentrate extra strength and weight only where required, are also used throughout the underbody.

Reinforcing members run either side of the central tunnel along the entire length of the floor pan. Including box sections formed from HSS, this sub-structure helps create a stronger longitudinal 'backbone' down the center of the vehicle.

The side structure features two large, single-piece body pressings, including both door openings. The inner and outer stampings are welded together and cannot vary by more than 2 mm in size at any one point. The use of tailor-welded blanks also allows extra strength to be strategically placed in critical areas around the door openings. Here steel thickness can vary between 0.7 and 1.0 mm.

Apart from giving a stiffer, more rigid body structure, these side pressings enable the exterior body panels to be fitted more accurately, helping to give the tight, upscale fit and finish that characterizes Cruze's exterior looks. They also contribute to consistent sealing around the doors and windows.

The A-pillars are constructed of HSS sections with a wall thickness of 1.7 mm, about 20% greater than before, which helps improve the rigidity of the upper structure, as well as crashworthiness.

Running refinement

Apart from minimizing noise and vibration, a stiff structure makes it easier to isolate residual powertrain, road and wind noise for even quieter comfort inside the cabin. Cruze has achieved interior acoustic and wind noise ratings that are among best-in-class for compact sedans in the value segment.

To deliver such optimal cabin comfort, the body structure incorporates a host of refinements aimed at delivering a hushed, acoustic environment.

Isolated front sub-frame

Used to mount the engine and transmission, the sub-frame is isolated from the main structure by four rubber mountings. This minimizes the amount of road noise and powertrain vibration entering the cabin, while also facilitating ride and handling tuning.
The lower motor compartment side rails, carrying the sub-frame, are extended into the two main longitudinal members in the cabin floor. This helps to further dissipate powertrain noise and vibration, while also reducing the vibrations passengers may typically feel in their feet through the floor pan.

Acoustic mats

The front bulkhead is sandwiched by two large, sound deadening mats. On the cabin side, a 25 mm thick rubber mat is tightly buttoned to the metal, while on the engine compartment side, pre-formed fiberglass insulation 10 mm thick is used. All openings for wiring and cables are as small as possible and closed off with composite grommets.

Another pre-formed fiberglass sheet is fixed to the underside of the hood as a further barrier to the transmission of engine noise. In addition, pliable rubber seals along the hood sides, and between the rear edge of the hood and air induction panel, ensure a snug fit and supplementary noise abatement.

Baffle package

In order to reduce the transfer of airborne noise through hollow sections in the structure, composite nylon baffles are installed at key points. These result in a noise reduction of 40 decibels throughout the entire structure. The baffles are molded to fit each specific location. The sections are effectively sealed off by the use of foam adhesive that expands when the body passes through paint ovens during manufacturing.
Door insulation

Refinements include a fiberglass blanket inside the doors that serves as a water, airflow and noise barrier. All doors incorporate triple-layered sealing, which includes the lower edges and also the trailing edge of rear doors. Secondary seals are also door-mounted, rather than fixed to the body, ensuring an enhanced appearance around the door openings and pillars. Within the doors, all apertures are closed off with composite grommets to reduce noise, vibration and airflow into the passenger compartment.

Five-layer acoustic headliner

The headliner is of thermal fiber design uncommon in the compact value category. It incorporates a three-layer polyethylene/felt section for superior sound isolation and a two‑layer polyurethane outer skin for an upscale, woven fabric appearance.

Melt-on damping patches

These are strategically applied to damp interfaces between small body sections that can resonate or vibrate over time. The patch material – similar in look and viscosity to tar – permeates the smallest crevices in the structure. The patches are applied in the body shop and melt into place when the body passes through paint ovens. Compared to conventional patches, applied only with adhesive, the melt-on process ensures perfect conformation. The result is a 10-40% damping performance improvement compared to material adhesively applied.

Carpet module

The interior carpeting – precisely formed to the shape of the floor pan for a superior fit – incorporates a composite underlay and thick, 14-ounce carpeting material. Due to its precise fit, the carpet module eliminates any gaps between the surface of the floor pan and the carpet. This effectively damps noise and vibration coming through the bottom of the vehicle.
Rear isolation

A number of measures have been taken in the rear section of the body – primarily around the trunk area – to reduce the transfer of noise into the rear passenger area. These include: a trunk fully lined with a thick-walled (10-20 mm) acoustic material; liberal use of 'cotton shoddy' (made from recycled blue jeans!) between the trunk lining and rear body structural components; a deck lid liner made of compressed fiberglass inset into the underside; an acoustic mat on the trunk floor.
Extensive sealing
The body is extensively sealed with a variety of sealants, including pumped sealant applied as foam, squirt-on sealers and welded sealers, to eliminate the minutest of gaps. The widespread attention to sealing joints is another major contributor to interior quiet, comfort and durability.
Wheel arch liners

Composite liners inside all four wheel arches help damp noise when driving on wet roads or any loose, gravel-like surface.

Electrical and Electronic Network

Within the body structure, a high and a low-speed CANBUS (Controller Area Network) connects control modules and ensures that information is communicated and shared. These electronic data buses are the 'nerve system' that operates the car, while numerous sensors are the 'nerve endings' of the architecture.

Just one or two wires carry digital messages between microprocessors. This technology offers great benefits in weight saving, reliability, data transmission capacity and diagnostics.
The high-speed data bus has the capability to communicate virtually instantaneously, at approximately 50 times the speed of systems used in the past. It handles critical control areas, linking modules responsible for anti-lock braking (ABS), engine and transmission control and Electronic Stability Control (ESC).

The low-speed data bus handles the remaining modules responsible for instrument panel controls, entertainment and information applications, comfort and convenience features, occupant protection functions and personalization settings.

Each module reviews information sent via the data network, deciphers it, then sends the appropriate command(s) for its functional area.
Integrated body control module (IBCM)

This is basically the heart of the electrical system, acting as a gateway between the high-speed and low-speed data buses. The IBCM performs multiple functions, including converting signals from high-speed to low-speed and relaying information and requests between the two data buses, e.g. remote start requests, engine oil life resets, airbag status, and outside air temperature.

The IBCM also controls many functions operating on the low-speed bus, often interfacing with other modules on the system. Some of these functions include:

exterior lighting control, including Daytime Running Lamps (DRL), window wiper/washer control, battery run-down protection, driver information display, vehicle theft protection, interior lighting, backlight dimming, door locking/unlocking and rear-window control.

Rain sensitive wipers
The sensing system automatically starts the wipers when precipitation is detected on the windshield. It operates at one of five sensitivity settings, selectable by the driver.

The system uses a glass-mounted infrared sensor inconspicuously positioned behind the rearview mirror. The sensor continually sends infra-red beams against the windshield to detect the presence of rain drops, snow or sleet. Once precipitation is detected, the system automatically adjusts the wiper speed according to the rain's intensity. (Option, standard with LT)
Rear Ultrasonic Park Assist
Four sensors, located on the rear bumper fascia, send out ultrasonic waves when reversing at low speeds and pick up the echo of a signal when it bounces off an object. Triangulation is used to determine the relative distance, based on the elapsed time between the outgoing signal and its return. LED read-outs notify the driver of rear object proximity. (Standard for LS and LT, option for base)
Headlamp delay system

Two functions are available. The headlights can be set to switch on automatically during darkness and switch off during daylight. The headlights can also stay on for up three minutes after leaving the parked vehicle, providing useful illumination in dark locations, for example.
Engine immobilization

A transponder in the ignition key transmits a coded signal to a receiver near the ignition switch and if the code is not verified the vehicle's Body Control Module (BCM) will not allow the engine to start.
Alarm system (optional)

This includes sensors to detect glass breaking or any attempt to open the doors, trunk or hood. The vehicle's horn is immediately sounded in the event of any such intrusion.
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