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The 1999 Toyota Avalon represents the pinnacle of the first-generation MCX10 series, a vehicle often cited by
automotive engineers as a benchmark for the "over-engineered" era of Toyota manufacturing. Built on a stretched
version of the XV20 Camry platform, the Avalon was designed to bridge the gap between Toyota's mass-market
sedans and the luxury offerings of the Lexus ES300. This technical analysis provides an exhaustive look into the
1MZ-FE powertrain, chassis dynamics, and complex electrical schematics required for professional-grade
maintenance and restoration.

1.The 1MZ-FE 3.0L V6 Powerplant: Engineering Specifications

At the heart of the 1999 Toyota Avalon is the 1IMZ-FE engine. This 3.0-liter, 60-degree V6 engine utilizes an
aluminum cylinder block and aluminum DOHC 24-valve cylinder heads. The integration of an aluminum block was a
significant weight-saving measure compared to the previous 3VZ-FE engines, though it required precise thermal
management.

Core Engine Architecture

e Bore x Stroke: 87.5 mm x 83.0 mm (3.44 in x 3.27 in).

e Compression Ratio: 10.5:1.

¢ Valvetrain: Double Overhead Cam (DOHC) driven by a timing belt, utilizing a shim-over-bucket valve
clearance adjustment system.

¢ Fuel System: Sequential Multi-port Fuel Injection (SFI) with an Electronic Fuel Injection (EFI) controller.

The 1999 iteration of the 1MZ-FE is particularly notable for its transition toward stricter emissions standards, often
featuring a Three-Way Catalytic converter (TWC) and a sophisticated Exhaust Gas Recirculation (EGR) system.
Understanding the camshaft and valve assembly(specifically part #13501-20020 for the camshaft) is vital for
timing belt services, as improper alignment during a belt change can lead to poor volumetric efficiency, even
though the 1MZ-FE is generally categorized as a non-interference engine (except in certain VVT-i variants).

2. Ignition Systems and Firing Order Dynamics

Proper combustion sequencing is critical for the smooth operation of a V6 engine. The 1999 Avalon utilizes a waste-
spark ignition system or individual coil-on-plug units depending on the specific production month and regional
emissions package. The firing order for the Toyota 1MZ-FE engine is 1-2-3-4-5-6.

Cylinder Numbering Configuration

To accurately diagnose misfires or perform spark plug replacements, the technician must identify the cylinder
banks correctly:

e Bank 1 (Rear/Firewall Side): Cylinders 1, 3, and 5.
e Bank 2 (Front/Radiator Side): Cylinders 2, 4, and 6.

The ignition timing is controlled by the Engine Control Module (ECM), which calculates the optimal spark advance



based on input from the Crankshaft Position (CKP) sensor and Camshaft Position (CMP) sensor. A failure in the
synchronization between these two sensors is a primary cause for "crank but no start" conditions in high-mileage
Avalons.

3.Vacuum System and Emission Control Schematics

The 1999 Avalon relies heavily on vacuum pressure for both engine performance and auxiliary systems. A leak in
the vacuum circuit can result in erratic idling, high fuel consumption, and Diagnostic Trouble Codes (DTCs) such as
P0171 (System Too Lean). The vacuum diagram typically includes the following critical loops:



System Component Function Primary Failure Mode

EGR Valve Recirculates exhaust gas to lower Carbon buildup leading to stalling at
combustion temperatures. idle.

ACIS (Acoustic Control Induction Varies intake manifold length for Actuator diaphragm failure causing

System) torque optimization. loss of high-end power.

Charcoal Canister Traps fuel vapors from the gas tank. Cracked hoses leading to EVAP leak

codes.

Brake Booster Provides vacuum assist for hydraulic Hard brake pedal feel and vacuum

braking. leak symptoms.

4. Chassis and Suspension Engineering: Rear Assembly Analysis

The rear suspension of the 1999 Avalon (MCX10) is a sophisticated multi-link MacPherson strut design. This setup
was engineered to provide a "cloud-like" ride quality while maintaining directional stability. Key components include
the rear strut assembly, coil springs, lateral control arms (No. 1 and No. 2), and the trailing arm.

Technical Component Breakdown

1. Lateral Control Arms: These arms control the toe-in and toe-out settings of the rear wheels. Worn bushings
in these arms often cause a "rear-end sway" sensation at highway speeds.

2. Trailing Arms: These manage the longitudinal forces during acceleration and braking.

3. Suspension Crossmember: The central mounting point for all rear suspension geometry, which must be
inspected for structural integrity in rust-prone regions.

When replacing the rear struts, it is imperative to use a spring compressor capable of handling the high-tension

coils found in the Avalon, as the curb weight of the vehicle (~3,400 Ibs) requires substantial spring rates for comfort.

5. Brake System Hydraulics and Line Routing

The 1999 Avalon features a dual-diagonal hydraulic circuit. If one circuit fails, the other can still provide braking
force to two wheels (one front, one rear). The brake line diagramis complex, as it integrates the Anti-lock Braking
System (ABS) actuator found in the engine bay.

Brake Line Identification

e Primary Lines: Run from the master cylinder to the ABS actuator.
e Secondary Lines: Route from the ABS actuator along the chassis rails to the rear proportioning valve (if
equipped) and finally to the rear wheels via flexible rubber hoses.

Corrosion is common on the long runs of steel lines that travel beneath the vehicle. When replacing these,
professionals recommend using NiCopp (Nickel-Copper) tubing for its corrosion resistance and ease of flaring.

6. Diagnostic Framework: Troubleshooting the "Crank No Start" Condition

As identified in technical study data, a common issue for the 1999 Avalon with the 1MZ-FE engine is a condition
where the engine turns over (cranks) but fails to ignite. A systematic diagnostic approach is required:

Step-by-Step Diagnostic Workflow



1. Battery and Starter Test: Ensure the battery provides at least 12.6V and the starter is spinning the engine at
a minimum of 200-300 RPM.

2. Verification of Spark: Use a spark tester on Bank 2 (easily accessible). If no spark is present, check the EFI
fuse and the Igniter assembly.

3. Fuel Pressure Testing: The 1MZ-FE requires approximately 44-50 psi of fuel pressure. Check the fuel pump
relay (Circuit Opening Relay) and the fuel pump located under the rear seat.

4. Timing Belt Inspection: Remove the top plastic timing cover. If the belt has snapped or jumped teeth, the
valves will not open/close in sync with the pistons, preventing combustion.

5. Sensor Correlation: Using an oscilloscope or a high-end scan tool, verify that the Crankshaft Position Sensor
is sending a clean square-wave signal to the ECM. Without this signal, the ECM will not trigger the injectors or the
ignition coils.

7. Performance Comparison: Avalon vs. Camry (1997-1999)

While sharing the same 1MZ-FE engine, the Avalon (MCX10) and Camry (XV20) differ significantly in their
engineering priorities.



Feature Toyota Avalon (MCX10) Toyota Camry (XV20)

Wheelbase 107.1 inches (Extended) 105.1 inches

Interior Volume 121.0 cu. ft (Full-Size) 111.0 cu. ft (Mid-Size)
Standard Engine 3.0L V6 1IMZ-FE 2.2L 14 or 3.0L V6
Sound Deadening Triple-seal doors / Thicker Glass Standard Insulation
Rear Suspension Soft-tuned Multi-link Sport-tuned Multi-link

8. Longevity and Maintenance Calculus

Data suggests that a well-maintained 1999 Toyota Avalon can exceed 300,000 miles. However, achieving this
longevity requires adherence to a strict maintenance matrix. The 1MZ-FE engine is particularly sensitive to oil
gelation (sludge) if oil changes are neglected.

Critical Maintenance Matrix

¢ Engine Oil: Every 3,000-5,000 miles using high-detergent 5W-30 synthetic oil to prevent sludge.

e Timing Belt & Water Pump: Every 90,000 miles. This is the most critical service to prevent being stranded.

¢ Coolant Flush: Every 50,000 miles using Toyota Red (Long Life) coolant to protect the aluminum radiator and
heater core.

e Transmission Fluid: Drain and fill every 30,000 miles. The A541E automatic transmission is robust but
generates significant heat under load.

9. Advanced Electrical Schematic Analysis

The 1999 Avalon's electrical system is a precursor to the modern Controller Area Network (CAN) but relies on
more traditional point-to-point wiring. The service repair manualhighlights several key junction blocks (J/B)
located in the driver-side kick panel and the engine bay.

Ground Point Significance

Electrical gremlins in the Avalon, such as flickering dash lights or erratic sensor readings, are often traced back to
corroded ground points. The most critical grounds are located:

¢ Ground EB: On the intake manifold (Primary ground for engine sensors).
e Ground EC: On the cylinder head (Ignition system ground).
e Ground ED: On the transmission case (Starter and battery return).

Technical writers and strategists emphasize that when reviewing 1998-1999 Toyota Avalon service manuals,
special attention should be paid to the EWD (Electrical Wiring Diagram) sections covering the "Combination Meter"
and the "Engine Control System," as these are the most common areas for aged wiring to fail due to heat cycles.

Ultimately, the 1999 Toyota Avalon is a masterclass in 1990s Japanese engineering. Its combination of the 1MZ-
FE's smooth power delivery, a refined multi-link suspension, and a highly logical (if complex) electrical architecture
makes it a favorite for those who value durability. By following the schematics for vacuum routing, firing orders, and
suspension geometry detailed above, technicians can ensure this classic full-size sedan remains operational for
decades to come. The intersection of mechanical simplicity and the dawn of electronic sophistication makes the



MCX10 platform a unique case study in automotive resilience.
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