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FIG. 2A

FIG. 2B
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FIG. 4

RECEIVE REPORT INDICATING VISIBLE DAMAGE OR IMPACT TO
ONE-PIECE COMPONENT

_—410

'

DETERMINE LOCATION AND EXTENT OF THE DAMAGE

| _— 420

;

PERFORM SHORING OF THE AIRCRAFT

|_—430

;

CUT AWAY DAMAGED MATERIAL FROM THE COMPONENT

:

GENERATE A DESIGN FOR A CUSTOMIZED COMPOSITE
REPLACEMENT PANEL AND MECHANICAL FASTENING
ELEMENTS

450

'

FABRICATE THE REPLACEMENT PANEL ACCORDING TO THE
DESIGN

|_— 460

:

INSTALL THE REPLACEMENT PANEL INTO THE OPENING iN THE
COMPONENT

'

PERFORM SMALL AREA DAMAGE USING A BONDED REPAIR
PROCESS
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FIG. 5A

FABRICATE A CELLULAR STRUCTURE ACCORDING TO DIMENSIONS
OF THE DESIGNED PART

| _—510

!

FILL THE CELLULAR STRUCTURE WITH AN EXPANDING FOAM-LIKE
MATERIAL

|_—520

!

MACHINE A SURFACE OF THE CELLULAR STRUCTURE AND THE
FOAM-LIKE MATERIAL

530

Y

FORM A FACE SHEET ON THE MACHINED SURFACE

|_— 540

Y

REMOVE THE FOAM-LIKE MATERIAL

| 550

Y

FORM A MOLD LINE SURFACE

| 560

Y

CLEAN, SEAL AND RELEASE COAT THE MOLD LINE SURFACE

| _— 570

Y

LAYUP MANDREL TOOL IS READY FOR USE

| _—580
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FIG. 5D
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FIG. 7

CONTROLLER RECEIVES INSTRUCTIONS FOR FABRICATING LAYUP
MANDREL TOOL AND REPLACEMENT PANEL

700

v

CELLULAR STRUCTURE OF THE MANDREL TOOL IS BUILT, FILLED
WITH FOAM AND MACHINED IN THE DIRTY SECTION

710

Y

COMPOSITE MATERIAL FOR A FACE SHEET IS LAID UP ON THE
MACHINED STRUCTURE IN THE CLEAN SECTION

v

THE COMPOSITE MATERIAL IS CURED IN THE CURING SECTION

Y

THE FACE SHEET IS MACHINED IN THE DIRTY SECTION

Y

COMPOSITE MATERIAL FOR THE REPLACEMENT PANEL IS LAID UP
ON THE FACE SHEET IN THE CLEAN SECTION

Y

THE COMPOSITE MATERIAL FOR THE PANEL IS CURED IN THE
CURING SECTION

760

Y

THE CURED PANEL IS TRANSFERRED TO THE DIRTY SECTION FOR
TRIMMING AND DRILLING

770

Y

THE FINISHED REPLACEMENT PANEL IS REMOVED FROM THE LAYUP
TOOL AND PLACED ON NDI FIXTURES FOR NDI

780

v

THE REPLACEMENT PANEL IS PAINTED

790
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FIG. 10

ACCESS AN ENGINEERING DEFINITION OF A REPLACEMENT PANEL - 1010

y

APPLY A SET OF RULES GOVERNING MATERIAL LAYDOWN TO THE | — 1020
ENGINEERING DEFINITION

FIG. 11

PERFORM ANALYSIS ON ENGINEERING DEFINITION OF REPLACEMENT PANEL

L1110

Y

APPLY RULES TO THE ENGINEERING DEFINITION TO IDENTIFY THOSE CELLS
THAT ACHIEVE THE BEST BALANCE BETWEEN (1) LAYDOWN MACHINE
CONFIGURATION AND TAPE WIDTH; (2) ENGINEERING REQUIREMENTS FOR | _ 1120
COMPOSITE LAMINATE BALANCE AND SYMMETRY, (3) STRUCTURAL
PERFORMANCE, (4) WEIGHT OF THE REPLACEMENT PANEL, AND
(5) MANUFACTURING SPEED.

_~1210
COMPUTER i
1220
PROCESSOR T
1230
MEMORY
| 1240
INSTRUCTIONS L]




