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Repair methods for aging aircraft and application of composite patch repair

W. D. Kim, J. J. Kim

Key Words: Aging aircraft, Composite Repair

ABSTRACT

During the operation of military aircraft, maintenance is divided into organizational, intermediate and
depot maintenance. In the depot maintenance, after removal of major parts and removable doors, damage
assessment is performed. Locating damage, charactering the damage and determining its extent, zoning the
damage on the part being repaired and re-evaluation of the damaged area after damage remaval. Repair joints
are classified by bonded joints and bolted joints, depending on joining material. In this paper, repair method in
aging aircraft is investigated and the possibility of application of copmposite patch is surveyed.
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X 1 Applicable Inspection Methods for Various Types of Defects

Inspection method

Type of defect Visual | Tapping

Ultrasonic

X-ray | Eddy Current | Acoustic emission

External damage o
Core-to skin delamination (0] (o]
Metal-to-metal delamination (o] O
Internal voids
Distorted core
Moisture
Skin cracks
Corrosion
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29 1 Basic Repair Joints (Bonded)

52 7143 ZUE (Bolted Joints)
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(External Bolted Patch), W4 A4 Z<UE (Internal
Bolted Patch) 12831 % A4 A& (Multiple Row
Fastener Patterns)©] A&}

COMPOSITE DAMAGE
SKIN CLEANUP

PATCH  FASTENER

- TITANUM PATCH
@b‘dﬁﬁbﬁn& SKIN
REPAIR PLUG

SECTION A-A

1% 2 Basic Repair Joints (Bolted)
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Material Defect Area

Al skin & Void Wing tip

honeycomb Separation Aileron, Flap

core Cracks Rudder Fairing
Punctures Vertical Stabilizer
Sharp dents Stabilator

Titanium skin | Delamination Engine Nozzle

& honeycomb Fairing

core

Boron skin & Vertical Stabilizer

honeycomb Rudder, Stabilator

core

Graphite skin Speed Brake

& honeycomb

core

PREFABRICATED PATCH
REFER TO TEXT

1LY FILK AQHESIVE
EXTENDS 1/44NCH
ARQUND PATCH

TR OUT SKIN DAMAGE,

MASK AREA AROUND
HOLE AT LEAST 2 INCHES
BEYONO DAMAGE

1PLY FILM ADHESIVE
EXTENDS HA-INCH
ARGUND PATCH

PREFARRICATED
PATCH, REFER
10 TEXY

MAINTAIN 115-INCH MINIUM RADIUS
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TRALS £96 Wt I LB ORATER TR 2D,

23 3. Al skin and honeycomb core EF
Trailing Edge member (6.0 inch spanwise and 3.Sinch
chordwise)

EPOCAST 1010
FILLER

FILM ADHESIVE

33 4. Boron Composite skin and Al honeycomb
core
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219 5. Honeycomb Core B A3} (Film/Form
Adhesive)
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(1) T.0O 1-1A-1, General Manual for Structural Repair

(2) T.O01-1A-21,General Composite Repair

(3) MIL-HDBK-337, Adhesive Bonded Aecrospace
Structural Repair
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