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UNIT - 4 - AIRCRAFT RELIABILITY

The maintenance schedule and its determinations

1. Introduction
Aircraft maintenance schedules are predefined plans that outline the inspection, servicing,
and overhaul requirements of an aircraft. These schedules ensure continued airworthiness,

safety, and reliability. They are developed based on regulatory requirements, manufacturer
recommendations, and operational data.

2. Importance of a Maintenance Schedule

An effective maintenance schedule is essential for:

. Ensuring Aircraft Safety — Prevents mechanical failures and enhances flight safety.
. Regulatory Compliance — Meets the standards set by aviation authorities.

. Operational Efficiency — Reduces downtime and improves availability.

. Cost Management — Optimizes maintenance costs by preventing unexpected
failures.

. Prolonging Aircraft Life — Ensures long-term airworthiness and structural integrity.

3. Types of Aircraft Maintenance Schedules

Maintenance schedules are categorized into different types based on time intervals, flight
hours, or operational conditions.

3.1 Hard Time (HT) Maintenance

. Predefined component life limits.

. Components are removed, overhauled, or replaced after a specific number of flight
hours, cycles, or calendar time.

. Example: Engine overhauls at 10,000 flight hours.

3.2 On-Condition (OC) Maintenance

. Regular inspections determine whether a component is fit for continued use.
. No fixed life limit, but failure trends are monitored.
. Example: Aircraft tires and brakes inspected regularly and replaced as needed.
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3.3 Condition Monitoring (CM)

. Uses real-time monitoring systems and data analytics.
. Focuses on predictive maintenance.
. Example: Engine Health Monitoring Systems (EHMS) track turbine performance.

4. Maintenance Schedule Determination Factors
Several factors determine an aircraft’s maintenance schedule:

4.1 Regulatory Requirements

. Federal Aviation Administration (FAA) (14 CFR Part 43, Part 91, Part 121, Part
145)

. European Union Aviation Safety Agency (EASA)

. International Civil Aviation Organization (ICAQO)

. Civil Aviation Authorities (CAA) of respective countries

4.2 Manufacturer Recommendations

. Aircraft manufacturers provide Maintenance Planning Documents (MPD)
outlining maintenance intervals.
. Examples: Boeing MPD, Airbus MPD.

4.3 Aircraft Usage and Mission Profile

. Commercial aircraft (e.g., airlines) have different maintenance needs than military
or cargo aircraft.
. Short-haul vs. long-haul flights impact wear and tear.

4.4 Environmental and Operational Conditions

. Harsh weather, high humidity, or desert environments accelerate component
degradation.
. Airports with short runways or frequent landings increase stress on landing gear.

4.5 Reliability Data and Failure Trends

. Data-driven approach using Mean Time Between Failures (MTBF) and
Reliability-Centered Maintenance (RCM) principles.
. Helps optimize maintenance intervals.

5. Typical Aircraft Maintenance Schedule

Aircraft maintenance is divided into different checks, with increasing levels of inspection
and repair:
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5.1 Line Maintenance

. Pre-flight Checks — Visual inspections before each flight.
. Transit Checks — Conducted during aircraft turnaround at airports.
. Daily Checks — Performed every 24 hours or as per airline policy.

5.2 A-Check (Light Maintenance)

. Conducted every 400-600 flight hours or every 1-2 months.
. Includes minor system inspections, lubrication, and fluid checks.

5.3 B-Check (Intermediate Maintenance)

. Conducted every 6-8 months.
. Involves more detailed inspections than A-Check.

5.4 C-Check (Heavy Maintenance)
. Conducted every 18-24 months or every 3,000-6,000 flight hours.

. Requires aircraft to be taken out of service.
. Includes structural inspections, system checks, and corrosion control.

5.5 D-Check (Overhaul)

. Conducted every 6-10 years.
. A complete teardown and rebuilding of the aircraft.
. Aircraft is out of service for several weeks or months.

6. Role of Digital Technologies in Maintenance Scheduling
Modern aircraft maintenance scheduling integrates digital tools:

Aircraft Health Monitoring Systems (AHMS)

Big Data Analytics for Predictive Maintenance

Al and 10T in Condition Monitoring

Maintenance Tracking Software (AMOS, TRAX, CAMP)

7. Conclusion

A well-structured maintenance schedule is essential to ensure aircraft safety, operational
efficiency, and cost-effectiveness. Determining the right schedule requires a balance
between regulatory compliance, manufacturer guidelines, aircraft reliability data, and
operational demands. With advancements in digital monitoring and predictive maintenance,
aircraft maintenance scheduling is becoming increasingly data-driven and efficient.
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