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The 2005 Nissan Murano (Z50 series) stands as a landmark in the evolution of the modern crossover SUV. At its
heart lies the VQ35DE 3.5L V6 engine, a member of Nissan's legendary VQ engine family which has consistently
been ranked among the best in the world. For automotive engineers, technicians, and dedicated enthusiasts,
understanding the intricacies of this powertrain is essential for maintaining performance and ensuring the longevity
of the vehicle. This article provides an exhaustive technical analysis of the 2005 Nissan Murano engine
components, ranging from the cylinder head architecture to the complexities of the Xtronic Continuously Variable
Transmission (CVT) and the lubrication systems.

The Theoretical Framework of the VQ35DE Architecture

The VQ35DE is a 60-degree V6 engine that utilizes a lightweight aluminum alloy block and cylinder heads. This
design choice was pivotal in reducing the overall front-end weight of the Murano, contributing to its car-like handling
characteristics despite its SUV stature. The engine features a Double Overhead Cam (DOHC)configuration  with
four valves per cylinder, optimized for high-flow intake and exhaust cycles.

Core Design Specifications

e Displacement: 3,498 cc (3.5 Liters)

e Bore x Stroke: 95.5 mm x 81.4 mm

e Compression Ratio: 10.3:1

¢ Valvetrain: Chain-driven DOHC, 4 valves per cylinder with Continuously Variable Valve Timing Control System
(CVTCYS) on the intake valves.

« Induction: Variable Induction Control System (VIAS) for optimized torque across the RPM range.

The engineering philosophy behind the VQ35DE focuses on micro-finishingof the camshaft and crankshaft
journals to reduce friction, combined with molybdenum-coated pistons. These features collectively minimize
internal parasitic losses, allowing the 2005 Murano to produce approximately 245 horsepower and 246 Ib-ft of
torque (though ratings varied slightly between the 234 hp European spec and North American iterations).

Cylinder Head and Valvetrain Mechanics

The cylinder headof the 2005 Nissan Murano is a complex assembly that serves as the command center for the
engine’s respiratory process. It is constructed from a high-strength aluminum alloy, designed to withstand the
thermal stresses of high-compression combustion while remaining lightweight.

The Rocker Cover and Gasket System

One of the most frequent points of technical concern in the Z50 Murano involves the rocker covers(valve  covers)
and their associated gaskets. The 2005 model utilizes composite rocker covers which integrate the spark plug tube
seals. Over time, thermal cycling can cause these composite materials to warp or the seals to harden, leading to oil
ingress into the spark plug wells. This causes ignition misfires and requires a comprehensive replacement of the
rocker cover assembly, as the seals are often not serviceable independently in OEM configurations.



Head Gasket Integrity and Thermal Management

The Cylinder Head Gasketin the VQ35DE is a Multi-Layer Steel (MLS) design. This choice is critical for managing
the different expansion rates between the aluminum block and the aluminum head. A failure in the head gasket
typically results from localized overheating. Due to the tight tolerances of the VQ35DE, even a minor overheat can
lead to head warping, necessitating a precision resurfacing of the head mating surface to within 0.03 mm (0.0012
inches) to ensure a proper seal.

Lubrication System and Oil Pan Engineering

The 2005 Nissan Murano employs a sophisticated two-stage oil pansystem. This design consists of a large,
structural aluminum upper oil pan and a smaller, stamped-steel lower oil pan. The upper pan is bolted directly to
the engine block and the transmission housing, serving as a structural brace that increases the overall rigidity of
the powertrain assembly and reduces NVH (Noise, Vibration, and Harshness).

The Filtration Process

The engine oil filter is positioned to intercept contaminants such as carbon deposits, metal shavings, and sludge.
In the VQ35DE, the lubrication circuit is designed to provide high-pressure oil to the Continuously Variable Valve
Timing Control System (CVTCS). If the oil filter is neglected or a low-quality filter is used, the debris can clog the
fine mesh screens of the VVT solenoids, leading to erratic engine timing, reduced fuel economy, and 'Check
Engine' lights related to timing over-retardation.



Component Material Primary Function Common Maintenance

Issue
Upper QOil Pan Aluminum Alloy Structural Rigidity / Oil RTV Sealant Degradation
Reservoir
Lower Oil Pan Steel Qil Collection / Impact Corrosion / Impact Dents
Protection
Oil Filter Synthetic Fiber / Paper Contaminant Removal Clogging affecting VVT
Oil Pump Trochoid Gear Pressurizing Lubricant Wear at high mileage
Technical Integration: Engine, CVT, and Drivetrain
The 2005 Murano was a pioneer in the large-scale application of the Xtronic CVT(Continuously Variable

Transmission) in a V6 vehicle. The engine's torque curve is specifically mapped to complement the CVT’s ability to
maintain an infinite number of gear ratios.

AWD vs. 2WD Mechanical Variations

While the core engine block remains the same, there are subtle differences in the peripheral mounting and the
transfer case integration between the AWD (All-Wheel Drive) SE and 2WD (Front-Wheel Drive) SL models. The
AWD variant requires an additional transfer case(power take-off wunit) bolted to the transmission, which
necessitates specific clearances in the exhaust manifold routing and the rear section of the engine block near the
oil pan. This integration is crucial for the 3.5L V6 CVT AWD SE parts compatibility, as the AWD system adds
significant weight and different torque-loading profiles to the engine mounts.

Maintenance and Procedural Execution

Maintaining the 2005 Nissan Murano requires a disciplined approach to scheduled service, particularly regarding
the cooling and lubrication systems. Below is a technical procedure for inspecting and addressing common engine
component issues.

Step-by-Step Gasket Inspection and Replacement Protocol

1. Diagnostic Phase: Utilize an OBD-II scanner to check for PO300 (Random Misfire) or P0011/P0021 (Timing
issues). Check for oil pooling in the spark plug ports.

2. Disassembly: Remove the intake plenum (upper and lower) to gain access to the rocker covers. Note that the
rear (Bank 1) cover is significantly more difficult to access than the front (Bank 2).

3. Surface Preparation: Clean the cylinder head mating surfaces using a plastic scraper. Avoid metal scrapers
that can gouge the aluminum.

4. Torque Sequence: When reinstalling the rocker covers, follow a cross-pattern torque sequence to 8.3 N-m
(74 Ib-in) to prevent cracking the composite cover.

5. Verification: Perform a cooling system pressure test if the head gaskets were touched, ensuring no internal
leaks are present.

Comparative Analysis: VQ35DE in Murano vs. 350Z

Although the 2005 Murano shares its engine with the Nissan 350Z, the tuning and internal components differ to suit
their respective roles. The Murano's VQ35DE is tuned for mid-range torque and smoothness, whereas the 350Z's



version is optimized for high-RPM horsepower. This is achieved through different camshaft profiles, intake manifold
designs, and ECU mapping.



Metric 2005 Murano (Z50) 2005 350Z (Z33)

Horsepower 245 hp @ 5,800 RPM 287-300 hp @ 6,200+ RPM
Torque 246 Ib-ft @ 4,400 RPM 274 |b-ft @ 4,800 RPM

Intake Manifold Long-runner (Torque focused) Short-runner (Flow focused)
Transmission Type Xtronic CVT 6-Speed Manual / 5-Speed Auto

Troubleshooting and Failure Mode Analysis

The VQ35DE, while robust, has specific failure modes that technicians must be aware of. Analyzing these from a
failure-mode-and-effects-analysis (FMEA) perspective allows for proactive maintenance.

Case Study: Oil Consumption and Pre-Catalytic Converter Failure

A known issue in high-mileage 2005 Muranos involves the breakdown of the pre-catalytic converters (integrated
into the exhaust manifolds). When the ceramic substrate inside the converter begins to crumble due to thermal
stress, the engine's exhaust pulses can actually pull fine ceramic dust back into the cylinders through the exhaust
valves (reversion). This dust acts as an abrasive, rapidly wearing down the cylinder walls and piston rings, leading
to catastrophic oil consumption. Solution:Regular monitoring of exhaust backpressure and immediate
replacement of any failing catalytic converters is mandatory to save the engine block.

The Serpentine Belt and Tensioner Dynamics

The serpentine belt drives the alternator, power steering pump, and A/C compressor. In the 2005 Murano, the
tensioner is manual. An over-tightened belt can lead to premature failure of the alternator bearings, while a loose
belt causes slippage and reduced cooling efficiency. Technicians should look for 'rib cracking'—if more than three
cracks are found within a one-inch segment of the belt, replacement is required.

Strategic Conclusions for Longevity

The 2005 Nissan Murano 3.5L V6 remains a masterclass in early 21st-century powertrain packaging. Its success is
rooted in the balance between the high-flow capability of the VQ35DE cylinder heads and the seamless torque
delivery of the Xtronic CVT. However, the aluminum-heavy construction necessitates a higher standard of care
regarding cooling system integrity and lubrication quality than cast-iron engines of the past.

By understanding the nuances of the VQ35DE's multi-part oil pan, the sensitivities of its composite rocker covers,
and the critical importance of maintaining the filtration system, owners and technicians can ensure these vehicles
remain on the road for hundreds of thousands of miles. The integration of AWD components further complicates
the maintenance landscape, but the core engineering remains consistent: precision, thermal management, and
friction reduction are the keys to the Murano’s enduring performance.

As the automotive industry moves toward electrification, the VQ35DE stands as a testament to the peak of
naturally aspirated internal combustion engineering, offering a blend of power and reliability that defined a
generation of Nissan vehicles. Proper technical stewardship of these engines is not merely about repair, but about
preserving an era of mechanical excellence.
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