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Engine and Nacelle Cross-Section Schematic cfm

Airframer Hardware Engine Hardware

Fan Cowl

Fan Case

Air Inlet

Fan Blade (x 24)

Fan Disk

Al Flange

CFM Exhibit 2




Engine and Nacelle Cross-Section Schematic cfm

Air Inlet Fan Case
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Fan Blade / Rotor Assembly cfm
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Fan Blade Dovetail System cfm
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Fan Blade Separation cfm

Crack Location

*  Maximum stress occurs in root

Max stress Max stress

* Driven by speed & friction

Contributing Factors

*  Condition of lubricant & coating

* Material properties

* Length of operating time / quantity of flights (cycles) Lubricant

== Wear coating

Lessons Learned

* Coating durability

e  Lubrication interval

* Enhanced inspection at blade dovetail SHIM

* Variation in material capability
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Fan Blade Comparison cfm

Narrow Chord CFM56-7B Wide Chord

* Improved fuel burn & thrust
*Increased impact capability
* Ease of maintenance

CFM Exhibit 7




Fan Blade Containment Certification Process cfm

Development process

m—> Design Analysis Rig Test

* Airframer Specifications
* Certification Requirements

* Design Practices Certification
Configuration

Certification process

- Agency Approval m
of Test Plan
* Engine Certification Report
* Data to Airframer

Agency and Airframer Coordination Throughout Process
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Fan Blade Out Rig Test cfm

Test Configuration

* Fan blades
* Fan disk & shaft

* Fan case

Test Conditions

e Electric motor drives the fan

* Run at max speed
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Fan Blade Out Certification Engine Test cfm

Test Configuration

* Full engine test

* Certification configuration

Test conditions

* Engine drives fan

* Run at maximum speed
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Fan Blade Inspection Tools cfm

Eddy Current (ECI)
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Ultrasonic (UTI)
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* Inspected in field * Inspected in repair facility
* Blade with coating * Blade without coating
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Fan Blade After FBO Event cfm
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Fan Blade After FBO Event
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