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SURFACE 

PREPARATION

REPAIR


TYPE

PASTE


ADHESIVES

FILM ADHESIVES

VACUUM BAG 


CURE

AUTOCLAVE


CURE

MAXIMUM  DAMAGE SIZE

BOEGEL 


(AC-130)

TANK PAA,


PACS, PANTA

HF ALODINE

INTERIM

PERMANENT
64 SQUARE INCHES 


(400 SQUARE CM)

200 SQUARE INCHES 

(0.13 SQUARE METERS)

INTERIM

PERMANENT

INTERIM

ONE SIDE CAN HAVE DAMAGE LARGER 

THAN 200 SQUARE INCHES (0.13 

SQUARE METERS) IF THE DAMAGE AREA 

IS NO LARGER THAN 50% OF THE WIDTH 

OF THE SKIN TO BE REPAIRED

OTHER SIDE CAN BE REPAIRED ALSO, IF DAMAGE IS 200 SQUARE 

INCHES (0.13 SQUARE METERS) OR LESS

NOT APPLICABLE

TABLE A

NOT APPLICABLENOT APPLICABLE

200 SQUARE INCHES


(0.13 SQUARE METERS) 

SEE DETAIL A

64 SQUARE INCHES 


(400 SQUARE CM)

2.0 INCHES 


(50 mm) LENGTH 


OR DIAMETER

2.0 INCHES 


(50 mm) LENGTH 


OR DIAMETER

2.0 INCHES 


(50 mm) LENGTH 


OR DIAMETER

2.0 INCHES 


(50 mm) LENGTH 


OR DIAMETER

2.0 INCHES 


(50 mm) LENGTH 


OR DIAMETER

NOT APPLICABLE

A B

C

D

D

D

E

E

F

F
G H

Repair Options


Figure 1 (Sheet 1)

PERMITTED DAMAGE SIZES THAT CAN BE REPAIRED IN AN AUTOCLAVE


(APPLICABLE TO SURFACES PREPARED WITH TANK PAA (BAC5555), 

PACS OR PANTA) G H

DETAIL I

INTERCONTINENTAL

STRUCTURAL REPAIR
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NOTES:

AFTER YOU FIND AND REMOVE THE DAMAGE AS SPECIFIED IN PARAGRAPH 7.

OVEN, HEAT BLANKET, HEAT LAMPS OR FORCED HOT AIR ARE PERMITTED.  MAKE SURE 


THAT THE CORRECT CURE TEMPERATURE CAN BE CONTROLLED DURING THE CYCLE.  REFER TO PARAGRAPH 20.

AUTOCLAVE MUST BE PRESSURIZED AS SPECIFIED IN PARAGRAPH 20.

A

B

- RESTORE THE PART TO THE INITIAL DESIGN CONFIGURATION.

- USE APPROVED MATERIALS AND MANUFACTURING PROCESSES SPECIFIED IN THE 


  COMPONENT ENGINEERING DRAWINGS

- USE APPROVED ENGINEERING DRAWINGS FOR THE COMPONENT TO BE REPAIRED

- GET AN ENGINEERING REVIEW

TO REBUILD/REMANUFACTURE PARTS THAT HAVE DAMAGE TO MORE THAN 200 SQUARE INCHES


(0.13 SQUARE METERS) OR MORE THAN 50% OF THE AREA OF THE SKIN TO BE REPAIRED, 


YOU MUST:

TO REPAIR DAMAGE THAT IS LARGER THAN 200 SQUARE INCHES (0.13 SQUARE METERS) 


YOU MUST:

- GET AN ENGINEERING REVIEW

- SEE DETAIL A FOR REPAIR SIZES.

- DO A TWO STAGE CURE REPAIR PROCEDURE (WHEN HONEYCOMB CORE IS DAMAGED)

THE MAXIMUM PERMITTED DAMAGE LENGTH (OR DIAMETER) IS 1.0 INCH (25 mm) OR THE ALLOWABLE DAMAGE LIMIT 

(THE SMALLER OF THE TWO).  ONLY BMS 5-92, TYPE V OR


BMS 5-141 ARE PERMITTED IN PERMANENT REPAIRS.

- USE BMS 5-121 POSITIONING FABRIC WITH THE FILM ADHESIVE.

YOU CAN INCREASE THE MAXIMUM SIZE TO 200 SQUARE INCHES (0.13 SQUARE METERS)


IF YOU DO THE STEPS THAT FOLLOW:

C

D

E

F

G

H

IF YOU DO A FLUSH REPAIR:  THE CUTOUT ON THE SIDE THAT WILL HAVE THE EXTERNAL DOUBLER MUST BE LESS 

THAN OR EQUAL TO THE SIZES IN THIS TABLE.

INTERIM REPAIRS MUST BE INSPECTED EACH 24 MONTHS OR LESS, OR EACH 3500 FLIGHT CYCLES OR LESS 


(NO LATER THAN THE INTERVAL THAT OCCURS FIRST).

Repair Options


Figure 1 (Sheet 2)

INTERCONTINENTAL

STRUCTURAL REPAIR
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PREPARE THE SURFACE FOR BONDING. 


REFER TO PARAGRAPH 11.

INSPECT THE FIT OF THE REPAIR PARTS.


REFER TO PARAGRAPH 10.

MAKE THE REPAIR PARTS


REFER TO PARAGRAPH 8.

REMOVE THE DAMAGE 


REFER TO PARAGRAPH 7.

SELECT A REPAIR PROCEDURE


REFER TO FIGURE 1 AND


TABLE 2 IN THE TEXT

CONTINUED


ON SHEET 2

ONE STAGE CURE

TWO STAGE CURE

INSTALL THE HONEYCOMB CORE.


REFER TO PARAGRAPH 9.

WAS


HONEYCOMB 


REMOVED?

YES

NO

FIND THE LIMITS OF THE DAMAGE 


REFER TO PARAGRAPH 6.

HOW 


MANY 


HONEYCOMB 


CURES?

Flow Chart of the Repair Steps


Figure 2 (Sheet 1)

INTERCONTINENTAL

STRUCTURAL REPAIR
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APPLY THE FILM ADHESIVE MATERIAL (PARAGRAPH 18)


OR THE PASTE ADHESIVE MATERIAL (PARAGRAPH 19)

EXAMINE THE BOND (PARAGRAPH 21)

CLEAN, SEAL AND FINISH


(PARAGRAPH 22)

CURE THE ADHESIVE (PARAGRAPH 20)

DO THE (HF) - ALODINE


PROCEDURE


(PARAGRAPH 16)

APPLY BAC5710, TYPE 60


ADHESIVE PRIMER TO THE


BOND SURFACE 


(PARAGRAPH 17)

APPLY BMS 5-89, TYPE I 


OR II ADHESIVE PRIMER 


TO THE BOND SURFACE


(PARAGRAPH 15)

DO A PAA PROCEDURE:


PACS (PARAGRAPH 12)


PANTA (PARAGRAPH 13)


TANK PAA (BAC5555)

DO THE BOEGEL 


(AC-130)


PROCEDURE 

(PARAGRAPH 14)

APPLY BMS 5-89, TYPE II 

ADHESIVE PRIMER TO


THE BOND SURFACE


(PARAGRAPH 15)

INSTALL THE HONEYCOMB CORE


REFER TO PARAGRAPH 9 A. THRU F.

YES

CONTINUED


FROM SHEET 1

RECOMMENDED ALTERNATIVE

NOONE


STAGE 

HONEYCOMB 

CURE?

Flow Chart of the Repair Steps


Figure 2 (Sheet 2)

INTERCONTINENTAL

STRUCTURAL REPAIR
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ADHESIVE BOND

TAPE

WEDGE

PROTECTIVE 

SHEET

1.0 TO 3.0 INCHES


(25 TO 75 mm)

SKIN PANEL

1.20 INCHES


(30 mm)

3.00 INCHES


(75 mm)

0.20 INCH


(5 mm)

0.005 TO 0.02 INCH


0.1 TO 0.5 mm

SEPARATION OF THE BONDED PARTS WITH WEDGES

WEDGE

METAL OR PLASTIC ARE EXAMPLE MATERIALS

WOOD OR PLASTIC ARE EXAMPLE MATERIALS

NOTES

A

B

DETAIL I

A

Damage Removal Procedures


Figure 3 (Sheet 1)

INTERCONTINENTAL
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CORE UNDAMAGED. 

REPAIR TO 

FACESHEET ONLY

FULL CORE 


REPLACEMENT, 


ONE SIDED REPAIR

PARTIAL CORE 


REPLACEMENT.  


SEPTUMIZED 


CORE REPAIR 


IS NECESSARY

FULL CORE 

REPLACEMENT, TWO 

SIDED REPAIR

____

HONEYCOMB CORE REMOVAL


DETAIL II

REMOVING HONEYCOMB CORE


 FROM A TAPERED CONTROL SURFACE


DETAIL III

REMOVAL OF CORE WITH CORE KNIFE


DETAIL IV

ROUTER


TEMPLATE

DAMAGED 

AREA

REMOVE THE FACE SHEET AND/OR CORE WITH A POWER ROUTER, USING A ROUTER TEMPLATE TO PROTECT THE 

UNDAMAGED PART OF THE FACE SHEET.  REFER TO SRM 51-13-1 FOR INSTRUCTIONS ON THE USE OF A ROUTER 

AND TEMPLATE

INSTRUCTIONS

IF YOU ARE ROUTING A TAPERED PART, YOU CAN USE WEDGE SHAPED ROUTER TEMPLATES.  THIS WILL PERMIT THE 

ROUTER TO CUT THE CORE MATERIAL PARALLEL WITH THE LOWER SURFACE.  SEE DETAIL III.

THE ROUTER CAN BE ADJUSTED TO REMOVE: ONE OF THE FACE SHEETS ONLY, A FACE 

SHEET AND PART OF THE CORE, A FACE SHEET AND ALL OF THE CORE, OR BOTH THE 

FACE SHEETS AND CORE.  SEE DETAIL II.

NOTE:

Damage Removal Procedures


Figure 3 (Sheet 2)

IT IS PERMITTED TO REMOVE HONEYCOMB CORE WITH A CORE KNIFE.  SEE DETAIL IV.

INTERCONTINENTAL

STRUCTURAL REPAIR

cBOEING PROPRIETARY - Copyright - Unpublished Work - See title page for details.



320 SRM


Jun 30/06 51-9-3


Page 65

-

+

Page 66 of 134

   Jun 30/06TR 51-49

ONE VACUUM BAG SYSTEM


DETAIL I

CATCH


BASIN

THREE WAY 


VALVE

INLET TUBE(S)


LOCATED UNDER


BREATHER MATERIAL

10 VOLT DC


EXTERNAL POWER 


SUPPLY
SURFACE TO


BE ANODIZED

CATHODE (-)


WIRE(S)

STAINLESS


STEEL SCREEN

NON-WOVEN MAT 

BREATHER MATERIAL

DRAIN LINE


TO SHOP


VACUUM

ACID/WATER


OUTLET TUBE(S)

VACUUM BAG 


SEALING 


COMPOUND

VACUUM BAG

WATER
ACID

ANODE (+)


WIRE(S)

ALUMINUM

NON-WOVEN MAT 

BREATHER MATERIAL

A

C

Phosphoric Acid Containment System (PACS)


Figure 4 (Sheet 1)
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TWO VACUUM BAG SYSTEM


DETAIL II

SHOP 


VACUUM LINE




VACUUM 


BASE

CATCH


BASIN

10 VOLT DC


EXTERNAL POWER 


SUPPLY
SURFACE TO


BE ANODIZED

CATHODE (-)


WIRE(S)

STAINLESS


STEEL SCREEN

NON-WOVEN MAT 

BREATHER MATERIAL

FIBERGLASS


BREATHER CLOTH 

DRAIN LINE


TO SHOP


VACUUM

VACUUM BAG SEALING 

COMPOUND

ACID/WATER


OUTLET TUBE(S)

VACUUM GAGE

VACUUM 


PORT
OUTER 


VACUUM BAG

VACUUM BAG 


SEALING COMPOUND

INNER VACUUM


BAG

WATER

ACID

ANODE (+)


WIRE(S)

ALUMINUM

NON-WOVEN MAT 


BREATHER MATERIAL

THREE WAY 


VALVE

INLET TUBE(S) LOCATED 


UNDER BREATHER MATERIAL

A

C

B

Phosphoric Acid Containment System (PACS)


Figure 4 (Sheet 2)
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NOTES

WHEN THE SURFACE TO BE ANODIZED IS FACE UP (AS SHOWN IN THIS FIGURE), THE SECOND, OUTER VACUUM 

BAG IS OPTIONAL.  IF THE SURFACE TO BE ANODIZED IS FACE DOWN OR IF THE SURFACE IS VERTICAL, 

THEN BOEING RECOMMENDS THAT YOU USE AN OUTER VACUUM BAG.  THE OUTER VACUUM BAG WILL CONTAIN THE 

ACID IF THERE IS LEAKAGE FROM THE INNER VACUUM BAG.  SEE DETAIL I FOR THE ONE VACUUM BAG 


SYSTEM, SEE DETAIL II FOR THE TWO VACUUM BAG SYSTEM.

THE THREE-WAY VALVE OPERATION MUST PERMIT THE CONDITIONS THAT FOLLOW:

AFTER YOU ARE FINISHED WITH THE PACS PROCEDURE, DO A CHECK FOR ACID LEAKAGE BEFORE YOU REMOVE 

THE INNER VACUUM BAG.  IF THERE WAS ACID LEAKAGE, RINSE AND REMOVE ALL OF THE ACID AND OTHER 

CONTAMINATION FROM THE ALUMINUM FIRST. 


THEN REMOVE THE INNER VACUUM BAG.

�  NO FLOW (OFF)

�  FLOW OF ACID ONLY

�  FLOW OF RINSE WATER ONLY

Phosphoric Acid Containment System (PACS)


Figure 4 (Sheet 3)
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SECTION A-A

+

10 VOLT DC


EXTERNAL


POWER 


SUPPLY

TYPICAL PANTA LAYUP (DAM NOT SHOWN)


DETAIL I

ALUMINUM 


ANODE (+)

ALUMINUM ANODE (+)

10 VOLT DC 


EXTERNAL POWER 


SUPPLY

GAUZE (OR EQUIVALENT ABSORBENT 

MATERIAL) (2 OR 3 LAYERS) SOAKED 

WITH GELLED PHOSPHORIC ACID 

CATHODE (-) 


WIRE(S)

ANODE (+)


WIRE(S)

ANODE (+)


WIRE(S)

CATHODE (-) 


WIRE(S)

STAINLESS STEEL


SCREEN (-)

STAINLESS STEEL


SCREEN (-)

DAM

DAM

GAUZE (OR EQUIVALENT 

ABSORBENT MATERIAL) 


SOAKED WITH GELLED 

PHOSPHORIC ACID 

-

+ -

Phosphoric Acid Non-Tank Anodize (PANTA) Layup


Figure 5
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POLARIZING


FILTER

ALUMINUM
OXIDE FILM

1` TO 5` 
1` TO 5` 

NOTES

VIEW THE LIGHT AS YOU ROTATE (TURN) THE FILTER 90` TO INSPECT FOR A COLOR CHANGE

VIEW POLARIZED 

LIGHT THROUGH


HERE

WHITE OR NEAR-WHITE 

(DAYLIGHT IS PERMITTED) 

LIGHT SOURCE

NON-POLARIZED 


LIGHT

A

Polarized Light Test - Verification of Anodic Oxide Film


Figure 6
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CL

SYM

4 (FILLER)
3


(INTERNAL


DOUBLER)

(EXTERNAL


DOUBLER)


1

AERODYNAMIC 


SKIN

HONEYCOMB 


CORE

INNER SKIN

(REPAIR


CORE)


5

1.0 INCH (25mm)

(EXTERNAL


DOUBLER)


2

MAKE THE CUTOUT IN THE INNER 

SKIN 0.10 INCH (2.5mm) LARGER 

THAN THE DIAMETER OF 3 (DOUBLER)

1.0 INCH (25mm)


RADIUS TYPICAL

CUTOUT IN THE


AERODYNAMIC SKIN


TO REMOVE THE DAMAGE

(EXTERNAL DOUBLER) 2

(FILLER) 4

(INTERNAL DOUBLER) 3 


 AND (REPAIR CORE) 5

(EXTERNAL DOUBLER) 1

1.0 INCH (25mm)


RADIUS IN THE 

CORNERS OF THE 


CUTOUT

SEE TABLE B 


FOR DOUBLER 1 

OVERLAP DATA

CUT OUT THE CORE 1.5 INCHES


(38mm) FROM THE EDGE OF  

THE HOLE IN THE INITIAL 


AERODYNAMIC SKIN

EDGE OF THE


REPAIR CORE

SECTION A-A

Repair Doubler Specifications for Flush Repairs


Figure 7 (Sheet 1)

DETAIL I

D

C B

A
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C

SYM

L

1.0 INCH (25mm)

(EXTERNAL


DOUBLER)


2

SEE TABLE B 


FOR DOUBLER 1 


OVERLAP DATA

CUT OUT THE CORE 1.5 INCHES


(38mm) FROM THE EDGE OF THE 

HOLE IN THE INITIAL 


AERODYNAMIC SKIN

4 


(FILLER)3


(INTERNAL


DOUBLER)

AERODYNAMIC 


SKINEDGE OF THE 

REPAIR CORE

(REPAIR


CORE)


5

(EXTERNAL


DOUBLER)


1

INNER SKIN

HONEYCOMB 


CORE

MAKE THE CUTOUT IN THE


INNER SKIN 0.10 INCH


(2.5mm) LARGER THAN


THE DIAMETER OF 3 (DOUBLER)

CUTOUT IN THE AERODYNAMIC 

SKIN TO REMOVE THE DAMAGE

2 (EXTERNAL DOUBLER)

SECTION B-B

(EXTERNAL


DOUBLER) 1
3 (INTERNAL DOUBLER) 

AND 5 (REPAIR CORE)

4 (FILLER)

DETAIL II

C
A

B

Repair Doubler Specifications for Flush Repairs


Figure 7 (Sheet 2)
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TABLE I

TABLE II

NOT NECESSARY

REPAIR PART THICKNESS (INCHES)


FOR HIGH CURVATURE REPAIRS

0.012 TO 0.020 





0.021 TO 0.025


0.026 TO 0.032


0.033 TO 0.041


0.042 TO 0.045


0.046 TO 0.050


0.051 TO 0.057


0.058 TO 0.064


0.065 TO 0.072


0.073 TO 0.080

PART 1 


EXTERNAL


DOUBLER

INITIAL SKIN


GAGE RANGE

PART 2 


EXTERNAL


DOUBLER

PART 3 

INTERNAL


DOUBLER

REPAIR PART THICKNESS (INCHES) FOR BONDED REPAIRS

0.025


0.032


0.016


0.020


0.025


0.025


0.032


0.032


0.040

SAME AS THE 

INITIAL SKIN













0.025


0.025


0.025


0.032


0.032


0.040


0.040

SAME


AS THE


AERODYNAMIC 


SKIN

SAME


AS THE


AERODYNAMIC 


SKIN

PART 4


FILLER

INITIAL SKIN


THICKNESS

THE MINIMUM  OVERLAP


DIMENSION OF DOUBLER 1

INITIAL


SKIN

  1.5 INCHES (38 mm)

  2.5 INCHES (63 mm)

0.00 TO 0.032

> 0.032

PART 1


EXTERNAL


DOUBLER

TABLE III

0.021 TO 0.028


0.029 TO 0.032

PART 2


EXTERNAL


DOUBLER

0.012


0.012

0.016


0.020

B

E

E

E

E

E

E

E

B

B BE

Repair Doubler Specifications for Flush Repairs


Figure 7 (Sheet 3)
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MAKE THE PART 5 REPAIR CORE LEVEL WITH THE OUTER SURFACE OF THE SKIN TO BE REPAIRED. (UNLESS 

SPECIFIED DIFERENTLY IN A SPECIFIC REPAIR).

�

THE MATERIAL FOR THE REPAIR PARTS MUST BE EQUIVALENT TO THE SAME BOEING MATERIAL SPECIFICATION 

(BMS) AND HEAT TREAT AS THE SKIN TO BE REPAIRED.

BONDING SURFACES OF 2000 SERIES ALUMINUM DOUBLERS CAN BE CLAD OR NON-CLAD (BARE).  BONDING 

SURFACES OF 7000 SERIES ALUMINUM DOUBLERS MUST BE NON-CLAD (BARE).

�

�

USE THIS FIGURE TO DETERMINE THE DOUBLER DIMENSIONS ONLY.

NOTES

FOR THE INITIAL SKIN THICKNESSES THAT ARE O.021 TO 0.032 GAGE, THE PART 2 


(EXTERNAL DOUBLER) IS NOT NECESSARY IF THE SKIN IS FLAT, OR IF THE PART 1 


DOUBLER CAN TOUCH ALL OF THE BOND SURFACE WITH ONLY LIGHT FINGER PRESSURE.


IF THE SKIN SURFACE HAS A HIGH CURVATURE, YOU CAN DO ONE OF THE STEPS 


THAT FOLLOW: 


- MAKE THE PART 1 DOUBLER TO THE SAME CURVATURE AS THE SKIN SURFACE, SO THAT


  LIGHT FINGER PRESSURE MAKES THE DOUBLER TOUCH ALL OF THE SKIN SURFACE, OR


- MAKE THE PART 1 DOUBLER FROM 0.012 GAGE, AND MAKE THE PART 2 DOUBLER FROM 


  THE THICKNESS SPECIFIED IN TABLE III.

WHEN YOU USE THE PART 2 (EXTERNAL DOUBLER), MAKE THE PART 2 (EXTERNAL DOUBLER) 1.0 INCH (25 

mm) SMALLER ALL AROUND THAN THE PART 1 (EXTERNAL 


DOUBLER).

IF YOU ARE REPAIRING A CRACK, GOUGE, OR SMALL HOLE, YOU CAN USE A MINIMUM RADIUS THAT IS 0.25 

INCH (6 mm).

CHAMFER ALL EDGES OF THE DOUBLER AS SHOWN IN FIGURE 12 FOR DOUBLERS 0.032 GAGE AND THICKER.

Repair Doubler Specifications for Flush Repairs


Figure 7 (Sheet 4)
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CL

SYM

TWO-SIDED REPAIR SHOWN


SEE DETAIL II FOR ONE SIDED REPAIR


SECTION A-A

3 


(EXTERNAL


DOUBLER)

4 


(EXTERNAL


DOUBLER)

(EXTERNAL


DOUBLER)


1

(EXTERNAL


DOUBLER)


2

HONEYCOMB 


CORE

(REPAIR


CORE)


5

1.0 INCH


(25mm)

(REPAIR CORE) 5 


WILL BE FLUSH WITH 

THE EXTERIOR SURFACE 

OF THE INITIAL SKINS

(EXTERNAL DOUBLER) 1 


AND (EXTERNAL DOUBLER) 3

(EXTERNAL DOUBLER) 2 


AND (EXTERNAL DOUBLER) 4

1.0 INCH (25mm)


RADIUS (TYPICAL)

1.0 INCH (25mm)


RADIUS IN THE


CORNERS OF THE 

CUTOUT 

CUTOUT IN


BOTH SKINS 

SEE TABLE B 


FOR 1 AND 3 


(DOUBLERS) 


OVERLAP DATA

EDGE OF THE


REPAIR CORE

DETAIL I

D

B
A

B

C

B B C

Repair Doubler Specifications for External Patch Repairs


Figure 8 (Sheet 1)
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CL

SYM

CL

SYM

CL

ONE-SIDED REPAIR SHOWN


SEE DETAIL I FOR TWO-SIDED REPAIR 


SECTION B-B

1.0 INCH (25mm)


(TYPICAL)

CUTOUT IN 


BOTH SKINS 

2 (EXTERNAL DOUBLER)


5 (REPAIR CORE)


  WILL BE FLUSH WITH 


  THE EXTERIOR SURFACES


  OF THE INITIAL SKINS

1 (EXTERNAL DOUBLER)


SEE TABLE B 


FOR DOUBLER 1 


OVERLAP DATA (EXTERNAL


DOUBLER)


1
(EXTERNAL


DOUBLER)


2 (REPAIR


CORE)


5

EDGE OF THE


REPAIR CORE

HONEYCOMB 


CORE

DETAIL II

B

A

B

C

Repair Doubler Specifications for External Patch Repairs


Figure 8 (Sheet 2)

INTERCONTINENTAL

STRUCTURAL REPAIR

cBOEING PROPRIETARY - Copyright - Unpublished Work - See title page for details.



51-9-3


Page 76

320 SRM


Jun 30/06
Page 77 of 134

   Jun 30/06TR 51-49

TABLE I

0.025


0.032


0.016


0.020


0.025


0.025


0.032


0.032


0.040

0.012 TO 0.020





0.021 TO 0.025


0.026 TO 0.032


0.033 TO 0.041


0.042 TO 0.045


0.046 TO 0.050


0.051 TO 0.057


0.058 TO 0.064


0.065 TO 0.072


0.073 TO 0.080

INITIAL SKIN


GAGE RANGE

0.025


0.025


0.025


0.032


0.032


0.040


0.040

REPAIR PART THICKNESS (INCHES)


FOR BONDED REPAIRS

PART 1 AND 3


DOUBLER

PART 2 AND 4


DOUBLER

NOT


NECESSARY

SAME AS THE


INITIAL SKIN

TABLE II

REPAIR PART THICKNESS (INCHES)


FOR HIGH CURVATURE REPAIRS

INITIAL


SKIN
PART 1 AND 3


DOUBLER

TABLE III

0.021 TO 0.028


0.029 TO 0.032

0.012


0.012

0.016


0.020

PART 2 AND 4


DOUBLER

INITIAL SKIN


THICKNESS
THE MINIMUM  OVERLAP


DIMENSION OF DOUBLERS 1 AND 3

0.00 TO 0.032   1.5 INCHES (38mm)

  2.5 INCHES (63mm)> 0.032 

B

B

B

BE

E

E

E

E

E

E

E

Repair Doubler Specifications for External Patch Repairs


Figure 8 (Sheet 3)
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NOTES

� USE THIS FIGURE TO DETERMINE THE DOUBLER DIMENSIONS ONLY.


THE MATERIAL FOR THE REPAIR PARTS MUST BE EQUIVALENT TO THE SAME BOEING 


MATERIAL SPECIFICATION (BMS) AND HEAT TREAT AS THE SKIN TO BE REPAIRED.


BONDING SURFACES OF 2000 SERIES ALUMINUM DOUBLERS CAN BE CLAD OR NON-CLAD (BARE).  

BONDING SURFACES OF 7000 SERIES ALUMINUM DOUBLERS MUST BE NON-CLAD (BARE).


MAKE THE PART 5 REPAIR CORE TO BE LEVEL WITH THE OUTER SURFACE OF THE SKIN TO


BE REPAIRED (UNLESS SPECIFIED DIFFERENTLY IN A SPECIFIC REPAIR).


FOR THE INITIAL SKIN THICKNESSES THAT ARE BETWEEN 0.021 AND 0.032 GAGE, THE PARTS 

2 AND 4 DOUBLERS ARE NOT NECESSARY IF THE INITIAL SKIN IS FLAT OR IF THE


PARTS 1 AND 3 DOUBLERS CAN TOUCH ALL OF THE BOND SURFACE WITH ONLY LIGHT 


FINGER PRESSURE. 


IF THE SKIN SURFACE HAS A HIGH CURVATURE, YOU CAN DO ONE OF THE STEPS THAT 


FOLLOW: 


- MAKE THE PARTS 1 AND 3 DOUBLERS TO THE SAME CURVATURE AS THE SKIN SURFACE, 


  SO THAT LIGHT FINGER PRESSURE MAKES THE DOUBLERS TOUCH ALL OF THE SKIN 


  SURFACE, OR


- MAKE THE PARTS 1 AND 3 DOUBLERS FROM 0.012 GAGE, AND MAKE THE PARTS 2 AND 4 


  DOUBLERS FROM THE THICKNESS SPECIFIED IN TABLE III.


WHEN YOU USE THE PART 2 AND 4 DOUBLERS, MAKE THE PARTS 2 AND 4 DOUBLERS 


1.0 INCH (25 mm) SMALLER ALL AROUND THAN THE PARTS 1 AND 3 DOUBLERS.


IF YOU ARE REPAIRING A CRACK, GOUGE, OR SMALL HOLE, YOU CAN USE A MINIMUM 


RADIUS THAT IS 0.25 INCH (6 mm).


CHAMFER ALL EDGES OF THE DOUBLER AS SHOWN IN FIGURE 12 FOR DOUBLERS 


0.032 GAGE AND THICKER

�

�

Repair Doubler Specifications for External Patch Repairs


Figure 8 (Sheet 4)
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|5`

RIBBON DIRECTION


(REPAIR CORE)

RIBBON DIRECTION


(INITIAL CORE)

REPAIR CORE


BONDLINE
REPLACEMENT 


COREINITIAL


SKIN

0.00 TO 

0.005 INCH


(0.00 TO 

0.13 mm)

CELL 


BONDLINE

CORE ALIGNMENT

INITIAL CORE HEIGHT 

(BEFORE CURE)

-5`

0`

+5`

REPAIR


CORE CORE TO BE 


REPAIRED

SKIN TO BE 


REPAIRED

INITIAL


SKIN

FULL DEPTH CORE REPLACEMENT 

(TYPICAL)

CORE TO BE 


REPAIRED

SKIN TO BE 


REPAIRED

INITIAL


SKINPARTIAL DEPTH CORE REPLACEMENT 

(TYPICAL)

-5` +5`

0`

REPAIR CORE

REFER TO REPAIR 3 FOR 

SEPTUMIZED CORE REPAIRS

CELL

DETAIL I

DETAIL II

DETAIL III DETAIL IV

A

A

Installation of the Repair Core


Figure 9 (Sheet 1)
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THERMOCOUPLE


(OPTIONAL)

INSULATION


(OPTIONAL)

DRY PEEL PLY OR 

BREATHER MATERIAL

HEAT BLANKET


(RECOMMENDED) 


2.0 INCHES


(50 mm)

4.0 INCHES


(100 mm)

PERFORATED


RELEASE FILM

REPLACEMENT 


HONEYCOMB 


CORE PLUG

VACUUM


GAUGE PORT

BREATHER


CLOTH PAD

THERMOCOUPLE


(OPTIONAL)

EDGE BREATHER


(TYPICAL)

VACUUM BAG 


SEALANT

FIBERGLASS


BLEEDER


MATERIAL OR


DRY PEEL PLY


HEAT 


BLANKET


BREATHER


MATERIAL

THERMOCOUPLE

6.0 INCHES 

(150 mm)

VACUUM BAG 


SEALANT 

NON-PERFORATED


RELEASE FILM

DRY PEEL PLY

BREATHER


CLOTH PAD

VACUUM


BAG FILM

VACUUM BAG FILM 

OR INSULATION

VACUUM


PORT

NOTES

MAXIMUM ERROR OF THE CELL WALLS AFTER INSTALLATION OF THE REPAIR CORE.


YOU CAN USE THESE THERMOCOUPLES TO MAKE SURE THAT IF THE HEAT BLANKET GETS TOO


HOT, YOU CAN TURN OFF THE POWER SUPPLY BEFORE YOU DAMAGE THE SKIN PANEL.


4-8 PLIES OF BREATHER MATERIAL IS AN EXAMPLE.  YOU CAN USE OTHER INSULATION 


MATERIALS ALSO.  THIS WILL KEEP THE HEAT IN THE REPAIR AREA.


IF YOU USE A HEAT BLANKET ON THE UNDAMAGED SIDE, MAKE SURE THAT THE HEAT BLANKET CAN BE HELD 

AGAINST THE PART.  A VACUUM BAG CAN BE USED TO HOLD THE HEAT BLANKET, OR YOU CAN PUT THE PART ON A 

TOOL SURFACE (WITH INSULATION 


BETWEEN THE HEAT BLANKET AND THE TOOL SURFACE.

VACUUM BAG PROCEDURE FOR REPLACEMENT CORE


WHEN THE TWO STAGE CURE PROCEDURE IS USED


VACUUM LINE

B

C

D

B

A

DETAIL V

Installation of the Repair Core


Figure 9 (Sheet 2)
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BMS 5-92, TYPE I CURE TEMPERATURE


CHART I

120`F

49`C 71`C

160`F 200`F

93`C

240`F

115`C

260`F

126`C

220`F

104`C82`C

180`F140`F

60`C

100`F

38`C

80`F

27`C

C
U
R
E
 
T
I
M
E
 
(
H
O
U
R
S
)

2

4

8

6

10

12

14

16

18

20

22

24

BMS 5-92 TWO-PART PASTE ADHESIVE MIXTURE DATA


TABLE I

14020 MINUTES MAXIMUM

60 MINUTES MAXIMUM

90 MINUTES MAXIMUM

120 MINUTES MAXIMUM

140

140

140

49

49

---

---

100

100

100

100

1

2

3

4

TYPE I TYPE V TYPE I AND V

PARTS BY WEIGHT 


PART A (BASE)

PARTS BY WEIGHT 


PART B (HARDENER)

POT LIFE AT LESS 

THAN 80`F (27`C)CLASS

Cure Time for BMS 5-92, Two-part Paste Adhesive


Figure 10 (Sheet 1)
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NOTES

�

�

1

2

4

3

5

6

7

8

9

10

11

0

60`F

16`C

70`F

21`C

80`F

27`C

90`F

32`C

100`F

38`C

110`F

43`C

120`F

49`C

130`F

54`C

140`F

60`C

150`F

66`C

160`F

71`C

170`F

77`C

180`F

82`C

CURE UNDER PRESSURE AS FOLLOWS:


(1) BMS5-92, TYPE V, CLASS 1 ADHESIVE:


    3 HOURS MINIMUM AT  70 TO 100`F (21 TO 38`C), OR


    2 HOURS MINIMUM AT 120 TO 130`F (49 TO 54`C).


(2) BMS5-92, TYPE V, CLASS 2 ADHESIVE:


    7 HOURS MINIMUM AT 70 TO 100`F (21 TO 38`C) OR SEE CHART II.

BMS 5-92, TYPE V, CLASS 2 CURE TEMPERATURE


CHART II

C
U
R
E
 
T
I
M
E
 
(
H
O
U
R
S
)

IF A TYPE IS NOT SPECIFIED IT IS PREFERRED


THAT YOU USE TYPE V.


Cure Time for BMS 5-92, Two-part Paste Adhesive


Figure 10 (Sheet 2)
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C
U
R
E
 
T
I
M
E
 
(
H
O
U
R
S
)

BMS 5-141 CURE TEMPERATURE

16`C

60`F

27`C

80`F 100`F

38`C 49`C

120`F

60`C

140`F

71`C

160`F 180`F

93`C

200`F

82`C

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

0

8
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FILM ADHESIVE MATERIAL 


(TWO PLIES OF GRADE 5 OR ONE PLY 

OF GRADE 10 OR 15)

METAL TO METAL 


(NO HONEYCOMB)

REPAIR


DOUBLER

HIGH TEMPERATURE


POLYESTER TAPE FOR


HOLDING DOUBLER


(TYPICAL)

REPAIR


DOUBLER

SECTION A-A

SKIN TO BE 


REPAIRED

HIGH TEMPERATURE


POLYESTER TAPE
HIGH TEMPERATURE


POLYESTER TAPE

FILLER

SEE DETAIL III


FOR EDGE CHAMFER 

SPECIFICATIONS

A

A

A

DETAIL I

E

Installation of the Repair Doubler


Figure 12 (Sheet 1)
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Installation of the Repair Doubler


Figure 12 (Sheet 2)

ALUMINUM 


HONEYCOMB 


(TYPICAL)

EDGE SUPPORT


BLOCK
EDGE BREATHER


(TYPICAL ALL EDGES)

POLYESTER TAPE TO 

HOLD THE REPAIR 

DOUBLER IN PLACE

REPAIR


DOUBLER

B

DETAIL II

INTERCONTINENTAL

STRUCTURAL REPAIR

cBOEING PROPRIETARY - Copyright - Unpublished Work - See title page for details.



320 SRM


Jun 30/06 51-9-3


Page 85

Page 86 of 134

   Jun 30/06TR 51-49

Installation of the Repair Doubler


Figure 12 (Sheet 3)

0.02 MAXIMUM T

10T

TYPICAL CHAMFERED EXTERNAL PATCH


(GAGE THICKNESS 0.032 AND MORE)

SPECIFIED OVERLAP


REFER TO FIGURES 7 AND 8

EDGE OF


CUTOUT

AERODYNAMIC 


SKIN TO BE 

REPAIRED

BMS 5-121


POSITIONING FABRIC 

(WHEN SPECIFIED)

ALUMINUM 


CORE TO BE 


REPAIRED

ALUMINUM 


SKIN TO BE 


REPAIRED

EDGE SUPPORT 

BLOCK

FILM 


ADHESIVE

DOUBLER

FILM 


ADHESIVE

EDGE 


BREATHER 

CORE SPLICE


ADHESIVE

SECTION B-B

EDGE 


BREATHER 

TOOL SURFACE

C

B

D
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Installation of the Repair Doubler


Figure 12 (Sheet 4)

INSTRUCTIONS TO APPLY ONE-SIDE-TACKY (OST) 

FILM ADHESIVE

INSTALLATION OF EXTERNAL DOUBLER AND GRADE 5


OR GRADE 10 OST FILM ADHESIVE

REPAIR DOUBLER

INITIAL SKIN

REPLACEMENT CORE

INSTALLATION OF EXTERNAL DOUBLER AND 


GRADE 15 OST FILM ADHESIVE

GRADE 15 OST FILM 

ADHESIVE

INITIAL SKIN

REPLACEMENT CORE

REPAIR


DOUBLER

TWO PLIES OF GRADE 5 OR 

ONE PLY OF GRADE 10 OST 

FILM ADHESIVE 

ONE PLY OF GRADE 5 

OR GRADE 10 OST 

FILM ADHESIVE

0.01 TO 0.10 INCH


(0.3 TO 2.5 mm)

0.01 TO 0.10 INCH


(0.3 TO 2.5 mm)

0.5 INCH (13 mm)


ALL AROUND THE 

DOUBLER

BMS 5-121


POSITIONING FABRIC

0.5 INCH (13 mm)


ALL AROUND THE 

DOUBLER

BMS 5-121 

POSITIONING 

FABRIC

G

G

F

G

E

F

G
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Installation of the Repair Doubler


Figure 12 (Sheet 5)

INSTRUCTIONS TO APPLY NON-OST FILM ADHESIVE


INSTALLATION OF EXTERNAL DOUBLER GRADE 15 

NON-OST FILM ADHESIVE 

INITIAL SKINREPLACEMENT CORE

REPAIR DOUBLER

GRADE 15 NON-OST 


FILM ADHESIVE 


(MAT OR KNIT CARRIER)

BMS 5-121 


POSITIONING 


FABRIC

TWO PLIES OF GRADE 5 OR 

ONE PLY OF GRADE 10 

NON-OST FILM ADHESIVE 

(MAT OR KNIT CARRIER)

INSTALLATION OF EXTERNAL DOUBLER AND GRADE 5 

OR GRADE 10 NON-OST FILM ADHESIVE 

ONE PLY OF GRADE 5 OR 


GRADE 10 NON-OST FILM 


ADHESIVE (MAT OR KNIT


CARRIER)

REPAIR


DOUBLER 0.01 TO 0.10 INCH


(0.3 TO 2.5 mm)

0.01 TO 0.10 INCH


(0.3 TO 2.5 mm)

BMS 5-121


POSITIONING 


FABRIC

REPLACEMENT CORE INITIAL SKIN

0.5 INCH (13 MM) 

ALL AROUND THE 

DOUBLER

0.5 INCH (13 MM) 

ALL AROUND THE 

DOUBLER

DETAIL V

F

F

E
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Installation of the Repair Doubler


Figure 12 (Sheet 6)

�

NOTES

THIS IS APPLICABLE FOR THE FILM ADHESIVE BOND PROCEDURE.


MAKE SURE THAT ALL SEPARATOR SHEETS ARE REMOVED BEFORE YOU ASSEMBLE THE REPAIR PARTS.


APPLY TAPE TO HOLD THE REPAIR DOUBLER IN POSITION DURING THE CURE.  DO NOT SEAL THE EDGES OF THE 

PANEL.  IF YOU SEAL THE EDGES OF THE PANEL WITH TAPE, IT CAN PREVENT THE FLOW OF THE ADHESIVE 

MATERIAL AND THE REMOVAL OF AIR DURING THE FINAL STAGE OF THE CURE.  APPLY LESS THAN 25 PERCENT OF 

THE EDGE LENGTH OF THE REPAIR DOUBLER WITH TAPE.


ONLY NECESSARY FOR SQUARE EDGED HONEYCOMB PANELS.


USE THREE PLIES OF GRADE 5, TWO PLIES OF GRADE 10 OR ONE PLY OF GRADE 15 BETWEEN THE REPAIR DOUBLER 

AND THE CORE.  IF GRADE 5 OR GRADE 10 IS USED, MAKE THE BOTTOM PLY THE SAME DIMENSIONS AS THE CORE.  

MAKE THE TOP PLY (PLIES) THE SAME SIZE AS THE THE DOUBLER.  SEE DETAIL IV AND DETAIL V.


USE THREE PLIES OF GRADE 5, TWO PLIES OF GRADE 10 OR ONE PLY OF GRADE 15 CUT 


TO THE SAME DIMENSIONS AS THE HOLE.


DO NOT USE GRADE 15 FILM ADHESIVE IF THE DOUBLER TO BE BONDED IS ˘ 0.020 GAGE 


WHEN YOU DO A REPAIR THAT IS NOT CURED IN A PRESSURIZED AUTOCLAVE, USE BMS 5-121 POSITIONING FABRIC 

ON A SIDE THAT HAS AN EXTERNAL DOUBLER.


IF OST IS INSTALLED WITH BMS 5-121 POSITIONING FABRIC, THEN PUT THE TACKY SIDE DOWN AGAINST THE 

POSITIONING FABRIC.  IF OST IS INSTALLED WITHOUT POSITIONING FABRIC (WHEN THERE IS 64 SQUARE INCHES 

(400 SQUARE cm) OR LESS OF OPEN CORE) THEN PUT THE MAT SIDE DOWN AGAINST THE OPEN CORE.

�
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Thermocouple Locations


Figure 13

REPAIR PART(S)

THERMOCOUPLE

DRY PEEL PLY

REPAIRS MUST HAVE A MINIMUM OF ONE THERMOCOUPLE ABOVE THE REPAIR PART(S) AND TWO THERMOCOUPLES AT 

THE EDGES OF THE LARGEST REPAIR PART.  ONE THERMOCOUPLE ABOVE THE REPAIR PART(S) FOR EVERY 36 

SQUARE INCHES (0.025 SQUARE METERS) IS RECOMMENDED.  SPACE THE THERMOCOUPLES EQUAL DISTANCES ABOVE 

AND AROUND THE REPAIR PART(S).

ADHESIVE


MATERIAL

BMS 5-121 POSITIONING 

FABRIC (WHEN 

SPECIFIED)

EDGE BREATHER

SKIN TO BE 


REPAIRED

POLYESTER TAPE TO


HOLD THE DOUBLER

THERMOCOUPLE


EDGE BREATHER


(4 LOCATIONS)

SECTION A-A

THERMOCOUPLE


(TYPICAL)

POLYESTER TAPE TO HOLD 

THE REPAIR PART(S)

REPAIR


PART(S)

SKIN TO BE 


REPAIRED

A

A

A
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Layup of Vacuum Bagging Materials


Figure 14 (Sheet 1)

REPAIR OF DAMAGE TO ONE SIDE

EDGE BREATHER


(TYPICAL)

DRY PEEL PLY

VACUUM BAG FILM

BREATHER


MATERIAL

INSULATION


(OPTIONAL)

VACUUM 


BAG SEALANT

THERMOCOUPLE

REPAIR


DOUBLERS

ADHESIVE


MATERIAL

HEAT


BLANKET

REPAIR


CORE

PERFORATED OR


NON-PERFORATED


RELEASE FILM 
VACUUM


PORT

8.0 INCHES


(200 mm)


MINIMUM 


(TYPICAL)

VACUUM 

GAUGE PORT

VACUUM BAG 


SEALANT

THERMOCOUPLE

UNDAMAGED 


SKINTHERMOCOUPLE

HEAT BLANKET


(RECOMMENDED)

DRY PEEL PLY 

OR BREATHER


(OPTIONAL)

BMS 5-121


POSITIONING FABRIC


(WHEN SPECIFIED)

VACUUM


LINE

A

C

B

C

C

DETAIL I
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Layup of Vacuum Bagging Materials


Figure 14 (Sheet 2)

EDGE BREATHER


(TYPICAL)

INSULATION


(OPTIONAL)

PERFORATED OR


NON-PERFORATED


RELEASE FILM 


VACUUM BAG 


SEALANT

REPAIR OF DAMAGE TO BOTH SIDES


(SEPARATE VACUUM BAGS)

DRY PEEL PLY

THERMOCOUPLE

INSULATION


(OPTIONAL)

BREATHER


MATERIAL

VACUUM 


BAG FILM

VACUUM PORT

PERFORATED OR


NON-PERFORATED


RELEASE FILM 


VACUUM GAUGE 

PORT

8.0 INCHES


(200 mm) 

MINIMUM 


(TYPICAL)

VACUUM BAG 


SEALANT

REPAIR


DOUBLERS

ADHESIVE


MATERIAL

HEAT


BLANKET
REPAIR


CORE

DRY PEEL PLY


BREATHER


MATERIAL

VACUUM BAG FILM

THERMOCOUPLE

THERMOCOUPLE

FILLER
HEAT


BLANKET

VACUUM 


GAUGE PORT

THERMOCOUPLE

VACUUM PORT

BMS 5-121


POSITIONING FABRIC 

(WHEN SPECIFIED)

VACUUM LINE

A

A

B

B
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Layup of Vacuum Bagging Materials


Figure 14 (Sheet 3)

EDGE BREATHER


(TYPICAL)

INSULATION


(OPTIONAL)

PERFORATED OR


NON-PERFORATED


RELEASE FILM 


VACUUM BAG 


SEALANT

REPAIR OF DAMAGE TO BOTH SIDES 

(ENVELOPE BAG) 


DRY PEEL PLY

THERMOCOUPLE

INSULATION


(OPTIONAL)

BREATHER


MATERIAL

VACUUM


PORT

PERFORATED OR


NON-PERFORATED


RELEASE FILM 


8.0 INCHES


(200 mm) 

MINIMUM 


(TYPICAL)

VACUUM


GAUGE


PORT

REPAIR


DOUBLERS

ADHESIVE


MATERIAL

HEAT


BLANKET

REPAIR


CORE

DRY PEEL 


PLY


BREATHER


MATERIAL

VACUUM


BAG FILM

THERMOCOUPLE

THERMOCOUPLE

FILLER
HEAT


BLANKET

BMS 5-121 POSITIONING 

FABRIC (WHEN SPECIFIED)

THERMOCOUPLE

VACUUM


LINE

A

B

A

B

DETAIL III

INTERCONTINENTAL

STRUCTURAL REPAIR

cBOEING PROPRIETARY - Copyright - Unpublished Work - See title page for details.



320 SRM


Jun 30/06 51-9-3


Page 93

Page 94 of 134

   Jun 30/06TR 51-49

Layup of Vacuum Bagging Materials


Figure 14 (Sheet 4)

REFER TO DETAIL III 


FOR LAYUP OF BAGGING 

MATERIAL, HEATBLANKETS, 

AND THERMOCOUPLES

APPLICATION OF PRESSURE FOR ROUNDED OR 

CONTOURED PANELS

PRESSURE SUPPORT


STRUCTURE

BACKING PLATE

SAND BAG OR TOOL

DAMAGED PART

BACKING PLATE

SAND BAG OR TOOL

ADHESIVE


MATERIAL

REPAIR


PART

PRESSURE


SUPPORT


STRUCTURE

DETAIL IV
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Layup of Vacuum Bagging Materials


Figure 14 (Sheet 5)

4-8 PLIES OF BREATHER MATERIAL IS AN EXAMPLE.  YOU CAN USE OTHER INSULATING 


MATERIALS ALSO.  THIS WILL KEEP THE HEAT IN THE REPAIR AREA.


YOU CAN USE THESE THERMOCOUPLES TO MAKE SURE THAT IF THE HEAT BLANKET GETS TOO


HOT, YOU CAN TURN OFF THE POWER SUPPLY BEFORE YOU DAMAGE THE SKIN PANEL.


IF YOU DO A TWO STAGE CURE PROCEDURE TO REPAIR THE CORE, REFER TO FIGURE 8 FOR 

THE FIRST STAGE OF THE PROCEDURE.  IF YOU DO THE ONE STAGE CURE PROCEDURE,


THEN YOU MUST HAVE ACCESS TO EACH SIDE OF THE HONEYCOMB PANEL.


- PUT A THERMOCOUPLE ON THE UNDAMAGED FACESHEET AT THE LOCATION OF THE REPAIR 


  CORE.  IT IS RECOMMENDED THAT YOU PUT A DRY PEEL PLY OR BREATHER AND HEAT 


  BLANKET ABOVE THE THERMOCOUPLE ON THE UNDAMAGED SKIN.


TWO STAGE CURE PROCEDURE IS NECESSARY TO REPAIR THE CORE IF:


- THE DAMAGE IS LARGER THAN 64 SQUARE INCHES (0.041 SQUARE METERS) OR, 


- IF YOU CAN NOT PUT A THERMOCOUPLE AT THE REPAIR CORE LOCATION ON EACH SIDE


  OF THE HONEYCOMB PANEL.


�

NOTES

THIS FIGURE SHOWS THE LAYUP FOR A ONE STAGE CURE PROCEDURE.  THE LAYUP FOR 


THE SECOND STAGE OF A TWO STAGE CURE PROCEDURE IS ALMOST THE SAME.  REFER TO 


FIGURE 9 FOR THE INSTRUCTIONS TO DO THE FIRST STAGE OF A TWO STAGE CURE


PROCEDURE.
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Jun 30/06

AREAS OF


DELAMINATION

EXAMPLES OF


DELAMINATION

DETAIL I

DELAMINATION 

CAN BE UP TO 

HALF OF THE 

WIDTH OF THE 

EDGEBAND

WIDTH OF THE 

EDGEBAND

HONEYCOMB 


CORE

SOLID TRAILING


EDGE WEDGE

SECTION A-A

WOOD, PHENOLIC,


OR METAL WEDGE 


(TYPICAL)

DETAIL II

EXAMPLES OF ALUMINUM SKINS THAT 


ARE HELD TOGETHER WITH CLAMPS


WOOD, PHENOLIC,


OR METAL BLOCK


(TYPICAL)

THE DISBOND MUST NOT GO INTO THE HONEYCOMB CORE.  DISBONDS AT FASTENER HOLES 


ARE NOT PERMITTED.  THE CUMULATIVE (TOTAL) LENGTH OF MULTIPLE DISBONDS MUST BE 

LESS THAN 30% OF THE LENGTH OF THE EDGEBAND.

NOTES

Repair of Disbonds at an Edge


Figure 1

A

A
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W 


Y

SMALL DAMAGE SITES THAT ARE


CLOSELY SPACED MAY BE GROUPED 

TOGETHER AND CONSIDERED AS ONE DAMAGE 

SITE

AREA TO BE 

BONDED

INITIAL CORE

INITIAL SKIN

LAYOUT OF THE REPAIR PARTS

SKIN TO BE 


REPAIRED

PUT ADHESIVE 


IN THE DENT 

EXTERNAL DOUBLER


OR DOUBLERS

DENT THAT IS PERMITTED IN METAL 


HONEYCOMB STRUCTURE

MUST BE 20 OR MORE AT EACH POINT


ALONG THE LENGTH OF THE DENT

THE INITIAL


CONTOUR

LENGTH OF THE DENT

Y = DEPTH OF THE DENT WHERE 


    THE WIDTH W IS MEASURED

W = WIDTH OF THE MINOR 


    AXIS OR DIAMETER OF


    DENT

DETAIL I

DETAIL II

DETAIL III

External Doubler Repair of a Dent


Figure 1
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INITIAL CORE

INITIAL SKIN

SKIN TO BE 


REPAIRED

BOUNDARY OF THE BONDED 

AREA

AS AN ALTERNATIVE, YOU CAN 

USE A 0.25 INCH (6 mm) 

DIAMETER ROUTER BIT AND 

REMOVE THE DAMAGE

ADHESIVE 

MATERIAL

EXTERNAL DOUBLER OR 

DOUBLERS

SECTION THROUGH THE REPAIR


(TYPICAL)

SEALANT MATERIAL 

EXTERNAL DOUBLER


OR DOUBLERS

LAYOUT OF THE REPAIR PARTS

DETAIL I

1.50 INCH (38 mm)


MINIMUM

STOP DRILL O.25 INCH 


(6 mm) DIAMETER HOLES


AT THE OUTSIDE LIMITS


OF THE CRACK.

1.50 INCH (38 mm)


MINIMUM

External Doubler Repair of a Nick, Gouge, or Crack in the Skin


Figure 2
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PERMITTED DEPTH OF POTTING COMPOUND


PERMITTED SPACING OF POTTED AREAS


DOUBLER

POTTED CORE


(TYPICAL)

DOUBLER

2 INCHES (50 mm) MINIMUM SPACING,


EDGE TO EDGE (SEPARATE DOUBLERS)

SINGLE DOUBLER


(USE WHEN SEPARATE 

DOUBLERS WILL BE TOO 

CLOSE)

POTTED CORE


(TYPICAL)

D = 1.00 INCH


    (25 mm)


    MAXIMUM

EXTERNAL


DOUBLER

FILL THE CORE CELLS WITH BMS 5-28 TYPE 6 OR 7 POTTING COMPOUND


MAKE THE CELL WALLS STRAIGHT, OR CUT OUT THE CORE IF NECESSARY, 

TO MAKE IT EASY TO APPLY THE POTTING COMPOUND

DETAIL I

DETAIL II

Potted Core Repair for Small Damage


Figure 3
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REPAIR CORE

CORE SPLICE

ADHESIVE MATERIAL

FILM ADHESIVE

REPAIR SEPTUM

FILM ADHESIVE

INITIAL SKIN

CORE TO BE 

REPAIRED

SKIN TO BE 

REPAIRED

LAYOUT OF THE REPAIR PARTS

CORE SPLICE


ADHESIVE MATERIAL

FILM ADHESIVE

INITIAL


SKIN

SKIN TO BE 


REPAIRED

CORE TO BE 


REPAIRED

REPAIR


SEPTUM

REPAIR 


CORE

0.10 INCH (2.5 mm)


GAP MAXIMUM (TYPICAL)

ABRADE THE TOP OF THE 

REPAIR CORE FLUSH WITH 

THE SKIN TO BE REPLACED

SECTION THROUGH THE CENTER OF THE REPAIR AREA

DETAIL I

Bonded Doubler Repair That Uses an Internal Septum For a


Less Than Full Depth Core Replacement


Figure 1 (Sheet 1)
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Bonded Doubler Repair That Uses an Internal Septum For a


Less Than Full Depth Core Replacement


Figure 1 (Sheet 2)
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NOTES

�  REFER TO 51-9-3 FOR REPAIR CORE INSTALLATION PROCEDURES.


   MAKE THE SEPTUM OUT OF PRE-CURED GLASS FABRIC REINFORCED PLASTIC (GFRP) LAMINATE OR AN ALUMINUM 


   ALLOY SHEET:


   A. TO MAKE A RE-CURED GFRP LAMINATE FROM DRY FABRIC, REFER TO 51-9-2.  MAKE ONE OF THE


      LAMINATES THAT FOLLOW: 


      - IMPREGNATE AND THEN CURE TWO PLIES OF BMS 9-3, TYPE H-2 GLASS FABRIC AND BMS 8-301, CLASS I 


        EPOXY RESIN, OR


      - IMPREGNATE AND THEN CURE THREE PLIES OF BMS 9-3, TYPE D GLASS FABRIC AND BMS 8-301. CLASS I 


        EPOXY RESIN. 


   B. TO MAKE A PRE-CURED GFRP PREPREG LAMINATE, REFER TO 51-11-1.  MAKE ONE OF THE LAMINATES


      THAT FOLLOW: 


      - TWO PLIES OF BMS 8-79, CLASS III, STYLE 1581 OR 7781, OR


      - THREE PLIES OF BMS 8-79, CLASS III, STYLE 120 OR 220.


   C. TO MAKE AN ALUMINUM ALLOY SHEET SEPTUM, USE 0.012 - 0.020 INCH THICK ALUMINUM. 


      - USE THE SAME BOEING MATERIAL SPECIFICATION (BMS) ALUMINUM MATERIAL, (OR AN EQUIVALENT


        ALUMINUM MATERIAL).  USE THE SAME (OR SIMILAR) HEAT-TREAT AS THE INITIAL ALUMINUM SKIN THAT


        IS TO BE REPAIRED.


      - DO NOT USE 7000 SERIES ALUMINUM THAT HAS A CLAD SURFACE.  IF THE SKIN TO BE REPAIRED IS A 


        CLAD 7000 SERIES ALUMINUM, THEN USE AN UNCLAD 7000 SERIES ALUMINUM. 


   APPLY THE ADHESIVE MATERIALS TO THE TWO MATING SURFACES OF THE REPAIR SEPTUM AS FOLLOWS:


   A. FOR THE PRE-CURED GFRP SEPTUM:


      - APPLY TWO LAYERS OF BMS 5-129, TYPE IV, GRADE 10 ADHESIVE FILM. 


   B. FOR THE ALUMINUM SEPTUM:


      - APPLY TWO LAYERS OF BMS 5-101, GRADE 10 OR ONE LAYER OF BMS 5-101, GRADE 15 ADHESIVE FILM.

A

B
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LAYOUT OF THE CORE SEPTUM ASSEMBLY

HONEYCOMB 


CORE

SEPTUM

CUT OUT THE AREA FOR THE 

REPAIR CORE AFTER YOU CURE 

THE TWO CORES AND SEPTUM 

TOGETHER.  SEE DETAIL B FOR 

THE VACUUM BAG PROCEDURE

HONEYCOMB CORE

FILM 


ADHESIVE

DETAIL I

Bonded Doubler Repair That Uses Two Cores and an


Internal Septum for Full Core Replacement


Figure 2 (Sheet 1)

Page 111 of 134

   Jun 30/06TR 51-49

A

C

A

B

INTERCONTINENTAL

STRUCTURAL REPAIR

cBOEING PROPRIETARY - Copyright - Unpublished Work - See title page for details.



Jun 30/06

Page 8

51-9-6

320 SRM

INSULATION


(OPTIONAL)

2.0 INCHES


(50 mm)

4.0 INCHES


(100 mm)

PERFORATED


RELEASE FILM

VACUUM


GAUGE PORT

BREATHER


CLOTH PAD

EDGE BREATHER


(TYPICAL)

VACUUM BAG 


SEALANT

FIBERGLASS


BLEEDER MATERIAL 


OR DRY PEEL PLY


HEAT BLANKET


BREATHER


MATERIAL

THERMOCOUPLE

VACUUM BAG 


SEALANT

NON-PERFORATED


RELEASE FILM

DRY PEEL PLY

BREATHER


CLOTH PAD

VACUUM


BAG FILM

VACUUM


PORT

EDGE


BLOCK

EDGE


BLOCK
VACUUM BAG 


SEALANT 

TABLE OR SUPPORT 

TOOL

VACUUM BAG PROCEDURE

Bonded Doubler Repair That Uses Two Cores and an


Internal Septum for Full Core Replacement


Figure 2 (Sheet 2)
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SECTION THROUGH THE CENTER OF THE REPAIR AREA

INITIAL SKIN

REPAIR


SEPTUM

CORE TO BE 


REPAIRED

SKIN TO BE 


REPAIRED

CORE CYLINDER
CORE SPLICE 

MATERIAL ADHESIVE

CORE CYLINDER FROM 

THE CORE BLANKET

INITIAL SKIN

CORE TO BE REPAIRED

SKIN TO BE REPAIRED

CORE CYLINDER


ADHESIVE MATERIAL

LAYOUT OF THE REPAIR PARTS FOR DAMAGE 


TO FULL DEPTH CORE AND ONE SKIN

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ABRADE THE TOP OF THE 

CORE CYLINDER FLUSH WITH 

THE SKIN TO BE REPAIRED

Bonded Doubler Repair That Uses Two Cores and an


Internal Septum for Full Core Replacement


Figure 2 (Sheet 3)
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Bonded Doubler Repair That Uses Two Cores and an


Internal Septum for Full Core Replacement


Figure 2 (Sheet 4)
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NOTES

�  REFER TO 51-9-3 FOR REPAIR CORE INSTALLATION PROCEDURES.


   THE HEIGHT OF EACH CORE MUST BE A MINIMUM OF 1/3 THE DEPTH OF THE HOLE AND A MAXIMUM OF 2/3 THE


   DEPTH OF THE HOLE.


   MAKE THE SEPTUM OUT OF PRE-CURED GLASS FABRIC REINFORCED PLASTIC (GFRP) LAMINATE OR AN ALUMINUM 


   ALLOY SHEET:


   A. TO MAKE A PRE-CURED GFRP LAMINATE FROM DRY FABRIC, REFER TO SRM 51-9-2.  MAKE ONE OF THE


      LAMINATES THAT FOLLOW: 


      - IMPREGNATE AND THEN CURE TWO PLIES OF BMS 9-3, TYPE H-2 GLASS FABRIC AND BMS 8-301, CLASS I 


        EPOXY RESIN, OR


      - IMPREGNATE AND THEN CURE THREE PLIES OF BMS 9-3, TYPE D GLASS FABRIC AND BMS 8-301, CLASS I 


        EPOXY RESIN.


   B. TO MAKE A PRE-CURED GFRP PREPREG LAMINATE, REFER TO SRM 51-11-1.  MAKE ONE OF THE LAMINATES


      THAT FOLLOW: 


      - TWO PLIES OF BMS 8-79, CLASS III, STYLE 1581 OR 7781, OR


      - THREE PLIES OF BMS 8-79, CLASS III, STYLE 120 OR 220.


   C. TO MAKE AN ALUMINUM ALLOY SHEET SEPTUM, USE 0.012 - 0.020 INCH THICK ALUMINUM. 


      - USE THE SAME BOEING MATERIAL SPECIFICATION (BMS) ALUMINUM MATERIAL, (OR AN EQUIVALENT


        ALUMINUM MATERIAL).  USE THE SAME (OR SIMILAR) HEAT-TREAT AS THE INITIAL ALUMINUM SKIN THAT


        IS TO BE REPAIRED.


      - DO NOT USE 7000 SERIES ALUMINUM THAT HAS A CLAD SURFACE.  IF THE SKIN TO BE REPAIRED IS A 


        CLAD 7000 SERIES ALUMINUM, THEN USE AN UNCLAD 7000 SERIES ALUMINUM. 


   APPLY THE ADHESIVE MATERIALS TO THE TWO MATING SURFACES OF THE REPAIR SEPTUM AS FOLLOWS:


   A. FOR THE PRE-CURED GFRP SEPTUM:


      - APPLY TWO LAYERS OF BMS 5-129, TYPE IV, GRADE 10 ADHESIVE FILM. 


   B. FOR THE ALUMINUM SEPTUM:


      - APPLY TWO LAYERS OF BMS 5-101, GRADE 10 OR ONE LAYER OF BMS 5-101, GRADE 15 ADHESIVE FILM. 


   4-8 PLIES OF BREATHER MATERIAL FOR EXAMPLE.  YOU CAN USE OTHER INSULATION MATERIALS ALSO.  THIS


   WILL KEEP THE HEAT IN THE REPAIR AREA.
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SECTION A-A

EXTERNAL DOUBLER AND FILLER REPAIR TO ONE SKIN

SKIN TO BE 


REPAIRED

EXTERNAL DOUBLER


OR DOUBLERS

CORE TO BE 


REPAIRED

INITIAL SKIN

FILLER

EXTERNAL DOUBLER


OR DOUBLERS

SEALANT MATERIAL 

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

FILLER

DETAIL I

A

Repair of Damage Away From the Panel Edges


Figure 1 (Sheet 1)

INTERCONTINENTAL

STRUCTURAL REPAIR
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B
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CORE TO BE 

REPAIRED

INNER SKIN TO BE 

REPAIRED

INTERNAL DOUBLER

CORE SPLICE ADHESIVE 

MATERIAL

REPAIR CORE

EXTERNAL DOUBLER


OR DOUBLERS

OUTER (AERODYNAMIC) 


SKIN TO BE REPAIRED

EXTERNAL DOUBLER


OR DOUBLERS

FILLER

ADHESIVE


MATERIAL

SEALANT


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

FILLER
INTERNAL


DOUBLER

1.5 INCHES (38 mm) MINIMUM

REPAIR TO CORE AND TWO SKINS

SECTION B-B

A

DETAIL II

Repair of Damage Away From the Panel Edges


Figure 1 (Sheet 2)
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C

SECTION C-C

REPAIR NEAR AN INTERNAL DOUBLER

DAMAGE CUTOUT

OVERLAP


(ALL SIDES)

SKIN TO BE 


REPAIRED

CORE SPLICE


ADHESIVE MATERIAL
REPAIR


CORE

ADHESIVE


MATERIAL

ADHESIVE MATERIAL

0.5 INCH 


(13 mm)

1.5 INCHES


(38 mm)

EXTERNAL DOUBLER 

FIRST STEP

EXTERNAL 

DOUBLER

SKIN TO BE 

REPAIRED

SEALANT 

MATERIAL

EDGE OF


DOUBLER

A

B

E

B

E

FIRST


STEP

Repair of Damage Away From the Panel Edges


Figure 1 (Sheet 3)

DETAIL III
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D

D
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SECTION D-D

REPAIR TO PART OF AN INTERNAL DOUBLER

DAMAGE 

CUTOUT

SKIN TO BE 


REPAIRED

CORE SPLICE


ADHESIVE


MATERIAL REPAIR


CORE

ADHESIVE


MATERIAL

ADHESIVE MATERIAL

0.5 INCH 


(13 mm)

1.5 INCHES


(38 mm)

EXTERNAL DOUBLER 

FIRST STEP

OVERLAP

OVERLAP

EXTERNAL 

DOUBLER

SKIN TO BE 

REPAIRED

SEALANT 

MATERIAL

EDGE OF


DOUBLER

FIRST STEP

C

E

D

A

C

E

DETAIL IV

Repair of Damage Away From the Panel Edges


Figure 1 (Sheet 4)
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REFER TO 51-9-3 FOR THE REPAIR STEPS.


IT IS PERMITTED TO USE NDI PROCEDURES OR ENGINEERING DRAWINGS TO FIND THE LOCATIONS OF


INTERNAL DOUBLERS AND MACHINED STEPS.


REFER TO 51-9-3, FIG. 7 OR 8 (AS APPLICABLE) FOR THE MINIMUM OVERLAP DIMENSION.


IF THE EDGE OF THE CUTOUT IS CLOSER THAN 0.5 INCHES (13 mm) TO THE EDGE OF AN INTERNAL


DOUBLER (OR THE EDGE OF A CHEM-MILLED OR MACHINED STEP) THEN DO ONE OF THE STEPS THAT FOLLOW: 


- REFER TO THE SPECIFIC COMPONENT REPAIR SECTION TO SEE IF THERE IS AN APPLICABLE REPAIR.


- CUT OUT THE DAMAGE TO THE EDGE OF THE PANEL AND THEN DO ONE OF THE REPAIRS IN 51-9-7,


  FIG. 2.


- ASK BOEING

�

NOTES

IF THE EDGE OF AN EXTERNAL DOUBLER WILL BE CLOSER THAN 0.5 INCH (13 mm) TO THE FIRST STEP, OR 

WILL NOT BE FARTHER THAN 1.5 INCHES (38 mm) PAST THE FIRST STEP, THEN SEE DETAIL IV AND DO 


THE STEPS THAT FOLLOW: 


- EXTEND THE EXTERNAL DOUBLER SO THAT THE EDGE OF THE DOUBLER WHICH IS CLOSEST TO THE FIRST


  STEP IS FARTHER THAN 1.5 INCHES (38 mm) PAST THE EDGE OF THE FIRST STEP.


INCREASE THE OVERLAP ON BOTH SIDES OF THE CUTOUT BY 0.5 INCH (13 mm).


A PANEL WITH AN EDGEBAND THAT WAS MANUFACTURED WITH MULTIPLE DOUBLERS IS SHOWN.  USE THE SAME 

PROCEDURE TO REPAIR A PANEL WITH A MACHINED OR CHEM-MILLED SKIN.  IF AN INTERNAL DOUBLER IS 

DAMAGED, SEE   .

�

A

B

B

C

E

D

Repair of Damage Away From the Panel Edges


Figure 1 (Sheet 5) 
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SKIN TO BE 

REPAIRED

FILLER

GRIND OR SAND ANY CORROSION FROM THE 


ADJACENT DOUBLER.  REPLACE 


THE DOUBLER, IF THE CORROSION IS


GREATER THAN 25% OF THE INITIAL


THICKNESS OF THE PANEL TO BE REPAIRED

INITIAL


DOUBLERS

EXTERNAL DOUBLER 


OR DOUBLER(S)

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

DETAIL I

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 1)

INTERCONTINENTAL
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DOUBLERS TO BE REPAIRED

ADHESIVE


MATERIAL

EXTERNAL 

DOUBLER(S)

FILLER

FILLER

SKIN TO BE 


REPAIRED

1.5 INCHES (38 mm)


(BOTTOM SHEET ONLY)

1.0 INCH (25 mm)


(TYPICAL FOR ALL SHEETS 

BETWEEN TOP AND 


BOTTOM SHEETS)

FILLER

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

B

A

DETAIL II

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 2)
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EXTERNAL DOUBLER OR 

DOUBLERS

CORE SPLICE


ADHESIVE MATERIAL

DAMAGE CUTOUT AREA

REPAIR CORE

REPAIR TO ONE SKIN ONLY


(SQUARE EDGE CONFIGURATION)

INITIAL SKIN

SKIN TO BE REPAIRED

EXTERNAL DOUBLER


OR DOUBLERS

SEALANT MATERIAL 

OPEN SQUARE EDGE

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

SECTION A-A

B

A

C

DETAIL III

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 3)
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EXTERNAL DOUBLER 

CORE SPLICE


ADHESIVE MATERIAL

REPAIR CORE

FILLER

EXTERNAL 

DOUBLER

REPAIR TO BOTH SKINS


(SQUARE EDGE CONFIGURATION)

SEALANT MATERIAL 

EXTERNAL DOUBLER


OR DOUBLERS

EXTERNAL DOUBLER


OR DOUBLERS

OPEN SQUARE EDGE

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

SECTION B-B

B

B

C

B

C

DETAIL IV

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 4)
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FLUSH REPAIR (RAMP CONFIGURATION)

CORE SPLICE ADHESIVE

EXTERNAL DOUBLER

FILLER

REPAIR CORE

EDGE STRIP

INTERNAL DOUBLER

IF NECESSARY, YOU CAN SHIM 

THIS AREA.  PUT  ADHESIVE 

MATERIAL ON ALL SURFACES OF 

THE SHIMS

INITIAL EDGE FILLER

INITIAL UPPER SKIN

INITIAL LOWER SKIN

DAMAGE 


CUTOUT

0.5 INCH (13 mm) 


MINIMUM RADIUS 


(TYPICAL)

RAMP

1.0 INCH (25 mm)

1.5 INCH (38 mm)

TAPERED SHIM

TAPERED SHIM

0.02 INCH


(0.5 mm)

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

D

E

F

A

E

DETAIL V

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 5)
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CORE SPLICE ADHESIVE

EDGE STRIP

REPAIR CORE

DAMAGE CUTOUT

EDGE STRIP

EDGE DOUBLER

EDGE FILLER

INITIAL UPPER SKIN

INITIAL LOWER SKIN 

NON-FLUSH REPAIR (RAMP CONFIGURATION)

0.50 INCH (13 mm)


MINIMUM RADIUS 

(TYPICAL)

OUTSIDE EXTERNAL 

DOUBLER OR DOUBLERS

RAMP

1.0 INCH 

(25 mm)


(TYPICAL)

INSIDE EXTERNAL 

DOUBLER OR DOUBLERS

0.02 INCH


(0.5 mm)

TAPERED SHIM

TAPERED


SHIM

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

ADHESIVE


MATERIAL

E

F

E

A

G

D

DETAIL VI

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 6)
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1.0 INCH 


(25 mm) 


OVERLAP

EDGE STRIP

EDGE FILLER

TAPERED CORE


ADHESIVE MATERIAL

ADHESIVE MATERIAL

ADHESIVE MATERIAL

ADHESIVE MATERIAL

INITIAL


UPPER SKIN

INITIAL


LOWER SKIN

INITIAL 


EDGE FILLER

TRAILING EDGE REPAIR WITH TWO EXTERNAL DOUBLERS

EXTERNAL 


DOUBLER

CUTOUT

D

G

H

A

CORE SPLICE


ADHESIVE

EXTERNAL DOUBLER 


OR DOUBLERS

DETAIL VII

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 7)
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INITIAL 


EDGE FILLER

TRAILING EDGE REPAIR WITH AN EXTERNAL AND INTERNAL DOUBLER

INITIAL


UPPER SKIN

CORE SPLICE


ADHESIVE

EXTERNAL DOUBLER 


OR DOUBLERS

EDGE STRIP

INTERNAL DOUBLER

TAPERED CORE


FILLER

INITIAL


LOWER SKIN

ADHESIVE MATERIAL

ADHESIVE MATERIAL

ADHESIVE MATERIAL

ADHESIVE MATERIAL

DETAIL VIII

Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 8)

CUTOUT
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1.0 INCH 


(25 mm) 


OVERLAP

1.5 INCHES (38 mm)

D

HF
A
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Repair of Damage at the Edge of a Panel


Figure 2 (Sheet 9)
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A

�  REFER TO 51-9-3 FOR THE REPAIR STEPS

REFER TO 51-9-3, FIG. 7 OR FIG. 8 (AS APPLICABLE) FOR THE MINIMUM OVERLAP DIMENSION.


IF THE LENGTH OR WIDTH OF THE MATERIAL THAT IS REMOVED FROM THE OUTER SKIN IS 1.0 INCH (25 mm) OR 

LESS, THEN USE AN EXTERNAL DOUBLER(S) THICKNESS AS SPECIFIED IN 51-9-3, FIG. 8.


IF THE LENGTH OR WIDTH OF THE MATERIAL THAT IS REMOVED FROM THE OUTER SKIN IS MORE THAN 1.0 INCH 

(25 mm), THEN USE AN EXTERNAL DOUBLER(S) THICKNESS AS SPECIFIED IN 51-9-3, FIG. 8 FOR AN INITIAL 

SKIN THICKNESS THAT IS ONE GAGE RANGE THICKER.


SEAL THE OPEN EDGE OF THE REPAIR CORE AS GIVEN IN 51-9-3, PAR. 9.F.


MAKE THE EDGE FILLER FROM THE SAME BOEING MATERIALS SPECIFICATION (BMS) MATERIAL OR AN EQUIVALENT 

MATERIAL THAT IS THE SAME THICKNESS AS THE INITIAL UPPER OR LOWER SKIN AS APPLICABLE.


PUT THE TAPERED SHIMS NEXT TO THE INSIDE EXTERNAL DOUBLER ON THE EDGE BAND.


MAKE THE FILLER FROM THE SAME BOEING MATERIALS SPECIFICATION (BMS) MATERIAL OR AN EQUIVALENT 

MATERIAL THAT IS THE SAME THICKNESS AS THE INITIAL UPPER OR LOWER SKIN AS APPLICABLE.


MAKE THE EDGE FILLER FROM THE SAME THICKNESS AS THE INITIAL EDGE FILLER.


THE MAXIMUM PERMITTED WIDTH OF CUTOUT IN THE TRAILING EDGE IS 50% OF THE TOTAL INITIAL WIDTH.  IF 

MORE THAN 50% OF THE WIDTH IS DAMAGED, THEN DO THE STEPS THAT FOLLOW: 


-  GET AN ENGINEERING REVIEW


-  USE APPROVED ENGINEERING DRAWINGS FOR THE COMPONENT 


-  USE APPROVED MATERIALS AND MANUFACTURING PROCESSES SPECIFIED IN THE COMPONENT ENGINEERING 


   DRAWINGS.

NOTES

B

C

F

G

D

E

H
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REPAIR TO ONE SKIN ONLY

OVERLAP

EXTERNAL


SPLICE 

STRAPS

REPLACEMENT SKIN

TWO TIMES THE OVERLAP

FILM ADHESIVE

FILM ADHESIVE

D

A

DETAIL I

Repair of Damage That is from Edge to Edge


Figure 3 (Sheet 1)
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Repair of Damage That is from Edge to Edge


Figure 3 (Sheet 2)

B
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TAPERED SHIM

EXTERNAL SPLICE STRAPS

TWO TIMES THE OVERLAP

REPAIR TO TWO SKINS AND CORE


(REPLACEMENT CORE FLUSH WITH INITIAL CORE)


CORE SPLICE ADHESIVE

REPLACEMENT SKIN

REPLACEMENT SKIN

REPLACEMENT CORE

EDGE STRIP

INTERNAL DOUBLER

IF NECESSARY, YOU CAN SHIM 

THIS AREA.  PUT ADHESIVE FILM 

ON ALL SURFACES OF THE SHIMS

INITIAL EDGE FILLER

INITIAL UPPER SKIN

INITIAL LOWER SKIN

DAMAGE CUTOUT

INITIAL CORE

1.5 INCHES (38 mm)

1.0 INCHES


(25 mm)

OVERLAP

TAPERED SHIM

FILM ADHESIVE

FILM ADHESIVE

FILM ADHESIVE

FILM ADHESIVE

FILM ADHESIVE

D

C

E

F

E

F

A

E

C

DETAIL II

FILM ADHESIVE
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Repair of Damage That is from Edge to Edge


Figure 3 (Sheet 3)
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EDGE FILLER

CORE SPLICE ADHESIVE


(EACH SIDE)

REPLACEMENT CORE


(MAKE FLUSH WITH THE 

UPPER SKIN SURFACE)

EDGE FILLER

INITIAL


LOWER SKIN

INITIAL


UPPER SKIN

0VERLAP


REPAIR TO ONE SKIN AND CORE


(REPLACEMENT CORE FLUSH WITH AN INITIAL SKIN)

EXTERNAL


DOUBLER

FILM ADHESIVE

FILM ADHESIVE

FILM ADHESIVE

FILM ADHESIVE

D

E

E

A

DETAIL III
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Repair of Damage That is from Edge to Edge


Figure 3 (Sheet 4)
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REPLACEMENT 


CORE

EXTERNAL 


DOUBLER

SECTION C-C

SECTION B-B

SECTION A-A

OVERLAP

REPLACEMENT 


SKIN

OVERLAP

OVERLAP

1.0 INCH 

(25 mm)

EXTERNAL SPLICE 

STRAP
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OVERLAP
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REPLACEMENT 
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STRAP
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(38 mm)

OVERLAP

A

E

A D

D

A

A

E

E

A

D

INTERCONTINENTAL

STRUCTURAL REPAIR

cBOEING PROPRIETARY - Copyright - Unpublished Work - See title page for details.



320 SRM

Jun 30/0651-9-7

Page 20

Repair of Damage That is from Edge to Edge


Figure 3 (Sheet 5)

Page 134 of 134

   Jun 30/06TR 51-49

NOTES

REFER TO 51-9-3 FOR THE REPAIR STEPS.


REFER TO 51-9-3, FIG. 7 OR FIG. 8 (AS APPLICABLE) FOR THE MINIMUM OVERLAP DIMENSION.


USE SHIMS IF NECESSARY.


PUT A TAPERED SHIM NEXT TO EACH OF THE INSIDE EXTERNAL DOUBLERS ON THE EDGEBAND. 


REFER TO 51-9-3, FIG. 7 OR 8 FOR DOUBLER THICKNESS.


MAKE FROM THE SAME BOEING MATERIALS SPECIFICATION (BMS) MATERIAL OR AN EQUIVALENT MATERIAL THAT 

IS THE SAME THICKNESS AS THE INITIAL UPPER OR LOWER SKIN AS APPLICABLE.


MAKE FROM THE SAME THICKNESS AS THE INITIAL EDGE FILLER.


AS AN ALTERNATIVE, YOU CAN CUT THE INITIAL SKIN AWAY FROM THE EDGE OF THE CORE.  THERE IS NO 

MINIMUM OR MAXIMUM DISTANCE FROM THE EDGE OF THE THE SKIN TO THE EDGE OF THE CORE.


�

A

B

C

D

E

F

G

INTERCONTINENTAL

STRUCTURAL REPAIR
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INTERCONTINENTAL

STRUCTURAL REPAIR
ALLOT'ABLE DAI{AGE . FUSELAGE

TEMPORARY REVISION 53-27
FILING INSTRUCTIONS

For the printed manual, fi te this temporary re ision ad acent to the page(s)
affected.

For the microfi lm supplement, f i le this temporary reision in seuence by ATA
nunber' ltlark the microfi [m cartridge to indicate that it has been changed by
tenporary re ision(s).

Re ision reason Added neu damage and ferork limits to fusetage
skin altouable danage.

This temporary re ision fur'nishes an ad ance copy of the foLtouing page(s) uhich
supersede any pre iously issued page(s). The information thereon is to be used
unti t this temporary re ision is either incorporated or rescinded.

Chapter-Sect i on-Sub ect

53-2-1

Page No,

1
2
t+A
4B
5

Date

Aay 17106
fray 17106
]tay 171O6
BLANK
tray 17106

SRFI
l{ay

320
17 tO6

&b-7q6L
D6-ry62

53-?-1
Page I of 5
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3EE DETAIL V

FLOOR 8EAil
3EE DETAIL VI

3?O
17106

STRINGER
SEE DETAIL III

FOR ALLOWABLE DAMAGE TO RADOTE
sEE st.n-t Ftc. I

ffdIE

BODY ST
l78.qt

BULKHEAD FRAHE
sEE DETAIL VII

SEE DETAIL VI

INTERCONTINENTAL
STRUCTURAL REPAIR

STRINCEN
9EE DETAIL III

Z FRAIIE
DETAIL IY

FRAUE
SEE DE?AIL V

FLOOR BEAIT
DETAIL YI

DETAIL IY

NO HOLES OR CRACT(S
PERTIITTED tN WEB

BULKHEAD FR^TE
IEE DETAIL VII

DELTA BE{T
gEE DETAI!. VIII

I
I

FOR REPAIR TO IIETAL
TAIL CONES SEE 51.9.2.
FORALLOWABLE DAI,IAGE
TO FIBER GLASS TAIL
COIIES SEE 5l. l l . l .  FlG.l

STRINGER
3EE DETAIL IN

FRAHE
SEE DETAIL IV

PRESSURE BULKHEAD sEE DETAIL X

Attowable Damage - Fusetage
Figure 1 (Sheet 1)

SRFI
Hay R 53-?7 ',"flZ,',.?l

53-2-1
Paqe I
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INTERCONTINENTAL

STRUCTURAL REPAIR
NOTES

FOR GENERAL REPAIR PROCEDURES
REFER T0 51-13-1, PAR. 2

CLEAN I'P NICKS TO 1.OO IIXN RADTUS.

FOR AERODYNAilXC SI{OOTHNESS RE UIREFIENTS
REFER T0 51-t+-1.

IN I?tE FUSELAGE CAVTTY, FtAXIFtt il ALLOUABLE
CROSS SECTION AREA REI{OVED INCLUDING ALL
EXISTING HOLES SHALL NOT EXCEED 15 OF THE
TOTAL CROSS SECTIONAL AREA (SKIH AI{D
CONTIGUOUS INTERN/IL STRUCTURE) IN ANY
LOCAL REGXON EXCEPT IN THE CROT'il AREA
BETTEEI{ BS 600 A}tD BS 1160, S-6LH At{D
S{RH UHERE OI{LY 10 OUT IS ALLOUED,

IiAXINI'M DEPTH OF SCRATCH OR GOUGE NOT TO
EXCEED 1/4 }IATERIAL THICK}IESS PROVXDII'IG
RE UIRET{ENTS IN AEOVE PARAGRAPH ARE
I{AINTAINED. ROUT{D OT'T AND TREAT ALL
SCRATCHES AND GOUGES PER DETAIL I.

HAINTAIN EDGE ITARGIN ON ALL FASTENERS.

FOUND OUT TO t.0R Mlr.L
AND TAPER TO THIS LINE

DETAIL I
SECTION THROUGH GOUGE

tr

tr
tr

EI
tr

EI

tr

DETAIL II
CLEAN UP NICKS

SEE DETAIL II

DETAIL III
BODY STIFFENERS

AU.ouab[e Damage - Fusetage
Figure I (Sheet 2)

53-2-1
Page 2

TR 53-27 "flZ,ur,r,
BOEXNG PROPRIETARY - copyright @- unpr.oLished tlork - See titte page for detafts.

I'IAXXFIT,}I OF DEPTH OF A SCRATCH OR
GOUGE III THE SKIN AND PRESSURE UEBS, IS
NOT TO EXCEED THAT GIVE'{ IN FIG, 2.
ROUND OI'T AND TREAT ALL SCRATCHES AND
GOUGES PER DETAIL I. FOR ADDITIONAL
LIIIITATIOI'|S At{D REPAIR INFORiIATI0N SEE
FIG.  2 ,

AFTER CLEAII IP

SI,IOOTH DENTS TN TI{E FUSELAGE SKIN UHICH
DO IOT EXCEED THE LI]iIITS ESTABLTS}IED BY
F[G. 4 AND I'HICH HAVE NO PULLED ON LOOSE
RIVETS, CREASES, GOUGES OR CRACKS ARE
CONSTDERED ALLOUABLE. REPAIR DENTS
UHXCH EXHIBIT PULLED OR LOOSE RIVETS,
GREASES, GoUGES m. CRACKS PER FrG. 2.

PLUG HOLES UITH RIVETS.

PLUG ONLY [F OI'TSIDE THE CENTER HALF OF
EEB TIDTH. PLUG UITH RIVETS TO I'IAX.
DIA OF 0.25, BEYOT{D THIS DIA PLUG UITH
5056 SLUGS INSTALLED UET EITH PRIIIER.
IF IIATERIAL IS ZO24 DO T{OT INSTALL 5056
sLucs-

FOR REPAIR OF LIGHT]IING STRIKE DAIIAGE
sEE 53-3-2, FtG. 22.

SEE DETAIL XI THRU XXXI FOR LAP SPLICE,
BT'TT JOII{T AND REPAIR PERIPHERY DA}IAGE
AT{D REUORK LIIIITS. IF Y(n' CAN NOT
REIIIOVE T}IE DAfIIIGE UITHIN THE LINITS AS
GXVEN III APPLICAELE DETAILS, COIfTACT THE
BOEXNG CO'TPA}IY I'ITH DESCRiPTIOII OF
DAI{A6E FOR REUORK AND/OR REPAIR
ITIFORIIIITION.

sRH 320
Viay 17106



r

NtcKs'
q20 MAX

0.6 DlA MAX AFT OF UUEB
NO HOLES FOFN'ARD
OF YI'EB

li:I
320
17t06

BOEING PROPRIETARY - Copyrlght @ - UnpdrLished lork - See titte

4-

1=

DIA MAX

trtr

NO CRACKS OR HOLES
max murri bepin' oF&nmcn
ON GO{IGE FTOT TO EXCEED
DEPTH OF CLAD. FOR
GOUGES AND SCRATCHES
SEE DETAIL I.

DETAIL X
PRESSURE BULKHEAD

Altouabte Damage - Fuselage
Figure 1 (Sheet 5)

R 53-27 '"fl:rurii
53-?-1

page for detaits. 
Page 4A
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FORUARD SKIN

DA'iIAGE OR RETORK
(rYPrcAL) EI

FUD F

sRrit 520
nay 171O6

BODY

o
o
o
o
o
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0 .10
XNCH

O.OO II{CH TO O.1O INCH FRON UtP SPLICE
EDGE. NO DANAGE OR RECORK IS
PERnrrrED. El
0.10 INCH TO 1.00 X!|CH FRO}| LAF SPLTCE
EDGE. FIAXII{T'I{ OF 2.O INCHES OF DAfiAGE
OR REUORK IS PERIIITTED IF THERE IS NO
OTHER DAIIAGE OR REUORK XII THE ZONE
HrrHrN 4{, rNcHEs FoRUARD on err.ffifil

TYPICAL SKIN BUTT JOINT

SECTION A-A

CIRCIJT{FERENTIAL BUTT SPLICE LIFIITS
DETAIL XII

NOT TO SCALE

SKIN LONGITUDINAL UIP SPLICE LITiIITS
DETAIL XI

0 .10
IT{CH

AFT SKII'I

BUTT SPLICE
STRAP

INTERCONTINENTAL
STRUCTURAL REPAIR

DAI.IAGE OR REUORK
(rYPrcAL) EI

UPPER SKIN

Atlowable Damage - Fuselage
Figure I (Sheet 6)

DANAGE OR REIORK
<rvercnr-t @

1.0 ilrcH

LOTIER SKIN

REUORK
(rYPrcAL) EI

1.O ri lcH

TYPICAL SKIN EXTERNAL REPAIR
DOUBLER PARTIAL VIEIC

O.OO II{CH TO O.IO IIICH FROil EDGE OF
REPAIR DOIIB.LER. IIO DAiIAGE OR REUORK IS
nennrrreo. @l
O.1O IIICH TO 1.OO INCH FROII EDGE OF
REPAIR DOI'BLER. IIAXIFtr'}I OF 2.O INCHES
REUORK OF DAIIAGE IS PERIiIITTED, IF THERE
IS I'IO OTHER DAJiAGE OR REUORK II{ THE ZOIIE
ARorrND rHE REeATR urrnru o mrcnrs.ftl$l

REPAIR PERIPHERY LIIIIITS
DETAIL XIII

I t
STR

i.;^dt
I J." o" o(kr;

NO DATIAGE OR REbIORK
IS PER!{ITTED IN BUTT
selrce. srnae Sl

ffi

m

TR 53-27 ',"fllr"?"
53-2-1

page for deteits. 
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