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The Leonardo AW139 has established itself as the global benchmark for the intermediate multi-engine helicopter
class. Since its inception as a joint venture between Agusta and Bell (the AB139), this platform has redefined
operational capabilities in emergency medical services (EMS), search and rescue (SAR), offshore oil and gas
transport, and corporate executive travel. However, the sophistication of its integrated systems—ranging from the
Honeywell Primus Epic avionics suite to the Pratt &amp; Whitney PT6C-67C engines—demands a rigorous and
highly specialized approach to maintenance training. For Licensed Aircraft Maintenance Technicians (LAMTS),
mastering the AW139 is not merely about learning a new airframe; it is about understanding a complex ecosystem
of digital diagnostics, composite materials, and high-performance turbine engineering.

The Strategic Importance of AW139 Type Training

Maintenance training for the AW139 is governed by strict international aviation regulations, primarily EASA Part 147
and FAA Part 145standards. The primary objective is to equip technicians with the theoretical knowledge and
practical proficiency required to ensure the continuous airworthiness of the fleet. In the high-stakes environment of
helicopter operations, the quality of maintenance training directly correlates with fleet availability, operational safety,
and the long-term residual value of the asset.

The AW139 is a “Maintenance-Steered” aircraft. Unlike older generations of rotorcraft that relied heavily on visual
inspections and manual adjustments, the AW139 utilizes an advanced Health and Usage Monitoring System
(HUMS) and sophisticated Built-In Test Equipment (BITE). Training programs must therefore bridge the gap
between traditional mechanical wrenching and modern digital systems analysis.

Core Theoretical Framework: B1.3 and B2 Categorization

In accordance with regulatory frameworks, AW139 maintenance training is generally divided into two main
categories, often referred to as the B1.3 (Mechanical) and B2 (Avionics)streams. While there is significant
overlap, particularly in the modern integrated cockpit of the AW139, the focus of each discipline is distinct.

1.B1.3 Aeroplanes Turbine (Mechanical)

The B1.3 course focuses on the airframe, powerplant, and mechanical systems. Technicians learn the intricacies of
the AW139's five-blade fully articulated main rotor system, the four-blade tail rotor, and the complex transmission
systems. Key focus areas include:

¢ Powerplant Integration: Deep dive into the PT6C-67C engine, including the FADEC (Full Authority Digital
Engine Control) logic and fuel management systems.

e Hydraulic Systems: Analysis of the dual-redundant 3,000 psi systems that power flight controls and landing
gear.

e Composite Structures: Inspection and repair protocols for the honeycomb and carbon-fiber components that
comprise the majority of the fuselage and rotor blades.



2. B2 Avionics

The B2 course is dedicated to the electronic nervous system of the aircraft. The AW139 features the Honeywell
Primus Epic system, which integrates flight control, navigation, communication, and engine monitoring into a
unified architecture. Training involves:

e Modular Avionics Units (MAU): Understanding the hardware that processes data for the four 8x10-inch LCD
displays.

« Automatic Flight Control System (AFCS): Calibration and troubleshooting of the 4-axis digital autopilot.

e Data Bus Protocols: Analyzing the ARINC 429 and 1553 data buses that facilitate communication between
various Line Replaceable Units (LRUS).

Technical Comparison: Training Modules and Requirements

The following table provides a structured comparison of the requirements and focal points for the primary AW139
maintenance training paths.



Feature

Primary Focus

Theoretical Duration

Key Engine Focus

Practical Elements

Prerequisites

B1.3 Mechanical Course

Airframe, Engines, Rotors

Approx. 25-30 Days

PT6C-67C Mechanical/
FADEC

Rigging, Inspections,
Torque

EASA Part 66 B1.3 License

B2 Avionics Course

Avionics, Electrical, AFCS

Approx. 20-25 Days

Engine Instrumentation/
EEC

Software Loading, BITE
tests

EASA Part 66 B2 License

Combined (B1/B2) Course

Full Aircraft Systems

Approx. 35-45 Days

Full Powerplant Lifecycle

Integrated Troubleshooting

Dual License Certification

Technical Analysis: The Pratt &amp; Whitney PT6C-67C Engine

Maintenance training heavily emphasizes the PT6C-67C powerplant, as it is the heart of the AW139'’s performance.
A critical aspect of the training is understanding the Thermodynamic vs. Mechanical Powerlimits. Technicians

must be adept at interpreting the data provided by the FADEC to prevent over-torque or over-temperature events.

FADEC Logic and Troubleshooting

The FADEC system manages the engine's start sequence, power setting, and protection limits. Training modules
cover the Dual Channel architectureof the Electronic Engine Control (EEC). If Channel A fails, the system
seamlessly transitions to Channel B. Maintenance personnel are trained to extract and interpret the "Non-Volatile
Memory" (NVM) data from the EEC to diagnose transient faults that might not be visible during a standard ground
run.

Mathematical Model for Engine Performance Trend Monitoring

Technicians use the following simplified relationship to monitor engine health over time:
&Delta;ITT = ITT_{observed} - ITT_{baseline}

Where ITT is the Inter-stage Turbine Temperature. A progressive increase in &Delta;ITT, when corrected for
ambient temperature and pressure altitude, indicates potential compressor fouling or hot section degradation,
necessitating a compressor wash or borescope inspection.

The Practical Phase: Ground and Hangar Training

Classroom theory must be validated by Practical Maintenance Training (PMT). This phase typically occurs in a
Part 147 approved hangar environment using operational aircraft or sophisticated high-fidelity trainers. The goal is
to move from "knowing" to "doing."

Step-by-Step Procedure: Main Rotor Blade Inspection

1. Visual Assessment: Utilize high-intensity lighting to check the leading edge (abrasion strips) for erosion or
delamination.

2. Tap Testing: Use a calibrated hammer to listen for acoustic changes in the composite structure, which may
indicate internal debonding.

3. Borescope Inspection: Inspect the blade attachment bolts and the elastomeric bearings for signs of extruded
elastomer or heat-related fatigue.



4. Static Balancing Check: Verify that the balance weights are secured according to the Aircraft Maintenance
Manual (AMM) specifications.

Digital Integration: The Honeywell Primus Epic System
The AW139'’s avionics suite is a decentralized network of "smart" boxes. A significant portion of the maintenance

course is dedicated to the Central Maintenance System (CMS). This system allows technicians to perform a
"Return to Service" (RTS) test after replacing a component without ever leaving the cockpit.

Maintenance training covers the use of Diagnostic Test Equipment (DTE), which is a ruggedized laptop that
interfaces with the aircraft's LAN. Through this interface, technicians can:

¢ Upload navigational databases.
* Download HUMS data for analysis of vibration levels in the drive shaft and rotor systems.
¢ Analyze "Exceedance Reports” that record any time the aircraft was flown outside its certified flight envelope.

Case Study: Troubleshooting Main Rotor Vibration

Vibration is the enemy of any rotorcraft. In the AW139, vibrations are often detected by the HUMS before they are
felt by the pilot. A common training scenario involves a 1-per-rev (1P) vertical vibration.

Diagnosis and Solution Matrix



Observation Potential Cause Corrective Action

Vertical vibration at high speeds Blade Track Misalignment Adjust Pitch Link rods or Trim Tabs

Lateral vibration in hover Mass Imbalance Adjust Tip Weights in the blade
pockets

Vibration at specific RPM Damper Lead-Lag Fault Inspect/Replace elastomeric dampers

Sudden onset of vibration Bearing Degradation Conldupt detailed HUMS spectral
analysis

The Role of Simulators in Maintenance Training

Modern training centers, such as those operated by Leonardo or FlightSafety, utilize Full Flight Simulators (FFS)
and Virtual Maintenance Trainers (VMT). While simulators are primarily for pilots, they are invaluable for
technicians to practice Engine Ground Runs (EGR). Technicians can practice responding to catastrophic failures,
such as engine fires or FADEC failures, in a safe, controlled environment. This level of exposure is impossible on a
live aircraft due to the risk and cost involved.

Common Faults and Preventative Maintenance Strategy

Experienced AW139 maintainers focus on several "hotspots” that are frequently highlighted in maintenance training
courses. By understanding these common faults, technicians can transition from reactive to proactive
maintenance.

e Landing Gear Actuators: Frequent cycling in offshore operations can lead to micro-leaks in the hydraulic
seals. Training emphasizes the correct lubrication and seal inspection intervals.

« Tail Rotor Drive Shaft Bearings: These components are subject to high centrifugal forces and environmental
exposure. Proper alignment during the installation of the shaft segments is critical to preventing premature bearing
failure.

e Avionics Cooling Fans: In hot climates, the failure of a small cooling fan in the MAU rack can lead to an
expensive failure of the processor cards. Technicians are taught to verify airflow during every 50-hour inspection.

Strategic Implementation Field Guide for Operators

For organizations looking to integrate the AW139 into their fleet, the following steps are recommended for
establishing a robust maintenance training program:

1. Needs Assessment: Determine the mix of B1.3 and B2 technicians required based on fleet size and mission
profile (e.g., more B2s for highly instrumented SAR fleets).

2. Provider Selection: Choose between OEM training (Leonardo) or independent Part 147 providers (Academy
147, Next-AT, HeliTSA). OEMs offer the latest technical bulletins, while independents often provide more flexible,
mission-specific practical training.

3. Continuous Education: Implement "Difference Courses" when moving between variants (e.g., from the
standard AW139 to the increased gross weight 7.0-ton version).

4. HUMS Data Integration: Ensure that maintenance staff are not just trained in mechanical repair, but also in
Data Analytics to fully leverage the HUMS data.

The evolution of the AW139 continues with software updates and airframe enhancements, making maintenance



training a career-long journey rather than a one-time event. The transition to digital maintenance manuals and
augmented reality (AR) for remote troubleshooting is already underway. By investing in high-quality, in-depth
training, operators ensure that their technicians are not just mechanics, but highly skilled aerospace engineers
capable of maintaining one of the world's most advanced flying machines.

The complexity of the AW139 demands a shift in mindset. Maintenance is no longer just about the physical
hardware; it is about the integrity of the data and the precision of the digital systems that keep the hardware safe.
As the industry moves toward more autonomous and connected aircraft, the foundations laid in current AW139 type
training will be the bedrock upon which the next generation of helicopter maintenance is built. Technicians who
master this platform today are positioning themselves at the forefront of the future of vertical flight.
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