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WARNING DATA

Personnel performing operations, procedures, and practices which are included or implied in this technical manual
shall observe the general following warnings. Disregard of these warnings can cause serious injury or death.

FLIGHT SAFETY

The standards contained herein allow aircraft to be flown with battle damage substantially in excess of peacetime
limits. Under no circumstances shall this manual be used entirely or in part for peacetime maintenance of the
aircraft. Assessment of aircraft battle damage requires extreme care and diligence and strict adherence to the in-
structions and standards contained in this manual. If at any stage of damage assessment the assessor believes
that oversights or errors have been made, the assessment shall be stopped at that point and repeated from the
beginning. Under no circumstances shall the requirements of this manual be waived or circumvented without the
express approval of the commander or his designated representative.

WARNING

EXPLOSIVES

Battle damaged areas should be inspected for unexploded ordnance before attempting repairs. Disposal of unex-
ploded ordnance should be accomplished by qualified personnel.

ARMAMENT

Loaded weapons or weapons being loaded or unloaded shall be pointed in a direction which offers the least ex-
posure to personnel or property in the event of accidental firing. Personnel shall remain clear of hazardous area.

CANOPY REMOVAL SYSTEM

Ground safety pins must be installed in pilot and gunner arming/firing handles of canopy removal system when-
ever the helicopter is on the ground.

CLEANING SOLVENTS
Cleaning solvents may be flammable and toxic. Use only in well-ventilated areas. Avoid inhalation of vapor and

skin contact. Do not use solvents near open flame or in areas where very high temperatures prevail. Solvent flash
point must not be less than 100°F.

COMPRESSED AIR

Compressed air can blow dust into eyes. Wear eye protection. Do not exceed 30 psig air pressure.
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HIGH VOLTAGE

is used 1in equipment.

DEATH ON CONTACT

may result if personnel fail to observe safety precautions.

Never work on electronic equipment unless there is another person nearbv who is
familiar with the operation and hazards of the equipment and who is competent in
administering first aid. When the technician is aided by operators, he must warn
them about dangerous areas.

Whenever the nature of the operation permits, keep one hand away from the equipment
as to reduce the hazard of current flowing through vital organs of the body.

Do not be mislead by the term “low voltage.” Potentials as low as 50 volts may
cause death under adverse conditions. For Artificial Respiration, refer to FM 21-11.

LIFTING

Lifting or moving heavy equipment incorrectly can cause serious injury. Do not try
to lift or move more than 50 pounds by yourself. Bend legs while lifting. Do not
support heavy weight with your back. Always use assistants during lifting opera-
tions. Use guide ropes to move hanging assemblies. Lack of attention or being in
an improper position during lifting operations can result in serious injury. Pay
close attention to movements of assemblies being lifted. Do not stand under lifted
assembly or in a position where you could be pinned against another object. Watch
your footing.
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ELECTROLYTE

Battery Electrolyte (Potassium Hydroxide) is corrosive. Wear rubber gloves, apron,
and face shield when handling leaking batteries. If potassium hydroxide is spilled
on clothing or other material, wash immediately with clean water. If spilled on
personnel, immediately start flushing the affected area with clean water. Continue
washing until medical assistance arrives.

EXTERNAL STORES

Prior to any helicopter maintenance functions that require external stores be
removed, JETTISON cartridge shall be removed. To prevent injury to personnel
and damage to equipment, remove jettison cartridges from stores ejection device
prior to placing helicopter in a hangar.

All ground safety pins must be removed before flight. Failure to do so will prevent
emergency jettison of stores.

FIRE EXTINGUISHER

Exposure to high concentrations of monobromotrifluoromethgne_(CFaBR% extin%uishing
agent or decomposition products should be avoided. The liquid should not be allowed
to come into contact with the skin, as it may cause frost bite or low temperature
burns.

FUELING AND FUEL REPAIRS

When refueling helicopter, the refueling vehicle must be parked a minimum of 20 feet
from the helicopter. Before starting the fueling operation, always insert fueling
nozzle grounding cable of fuel truck into GROUND HERE receptacle. Refer to FM
10-68. When defueling, turn off all electrical switches and disconnect external
power from the helicopter. The helicopter must be electrically grounded prior to
defueling.

Fuel line and tank repairs often involve handling of highlyflammable material.
Mishandling can result in serious injury or death.

GROUNDING HELICOPTER
The helicopter should be electrically grounded when parked to dissipate static

electricity. Turn off all power switches before making electrical connections or
disconnections.

HIGH PRESSURE
Extremely high pressure can occur during and after operation of certain equipment.

IT this pressure is not relieved before working on this equipment, serious injury or
death may occur. Be sure to open all drains and vents before beginning disassembly.
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HYDRAULIC FLUID

Prolonged contact with liquid or mist can irritate eyes and skin. Wear rubber gloves when handling liquid. After
contact with skin, immediately wash contacted area with soap and water. If liquid contacts eyes, flush immediately
with clear water. If liquid is swallowed, do not induce vomiting. Get immediate medical attention. If prolonged ex-
posure with mist is likely, wear an appropriate respirator. When fluid is decomposed by heating, toxic gases are
released.

NOISE

Sound pressure levels in and around this aircraft during operating conditions exceed the Surgeon General's hear-
ing conservation criteria, as defined in TB MED 501. Hearing protection devices such as aviator helmet or ear
plugs are required to be worn.

SANDING DUST

Sanding on reinforced laminated glass produces fine dust that may cause skin and lung irritations. Observe neces-
sary protective measures.

TOXIC POISONS

Turbine fuels, lubricating oils, and adhesives contain additives which are poisonous and readily absorbed through
the skin. Do not allow them to remain on skin longer than necessary. Wear protective equipment.
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/1 \\ LASER LIGHT
7N\

You can be blinded if you look into a laser beam when you are not wearing laser
safety goggles. Never aim the laser range finder (LRF) at personnel.

LASER LIGHT

IT laser beam reflects from a flat, mirror-like surface, it can blind you unless you
are wearing laser safety goggles.

RADIOACTIVE MATERIALS

Self-luminous dials and ignition units may contain radioactive materials. If such
an instrument or unit is broken or becomes unsealed, avoid personal contact. Use
forceps or gloves made of rubber or polyethylene to pick up-contaminated material.
Place materials and gloves in a plastic bag. Seal bag and dispose of it as radio-

active waste in accordance with AR 708-1 and TM 3-261 (Refer to TB 43-0108). Repair
shall conform to requirements in AR 385-11.

e/ (f blank)
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Technical Manual HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 55-1520-244-BD WASHINGTON, D. C., 26 November 1990

TECHNICAL MANUAL
OPERATORS, AVIATION UNIT, AND AVIATION INTERMEDIATE MAINTENANCE
BATTLEFIELD DAMAGE ASSESSMENT AND REPAIR
FOR
HELICOPTER, ATTACK
AH-1E 1520-01-192-2478

AH-1F 1520-01-168-4260
AH-1P 1520-01-168-4259

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help improve this manual. If you find any mistake or if you know of a way to im-
prove the procedure, please let us know. Mail your letter or DA Form 2028 (Recommended
Changes to Publications and Blank Forms) directly to: Commander, U.S. Army Aviation
Systems Command, ATTN: AMSAV-MC, 4300 Goodfellow Blvd., St. Louis, MO 63120-1798.
A reply will be provided to you.
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HOW TO USE THIS MANUAL

This manual is developed to assist the soldier in a battlefield environment make assessment and repair of
damage to the AH-1 attack helicopter which cannot, due to asset availability or environmental factors, be
repaired in the normal prescribed manner. Within this technical manual, the word shall is used to indicate a man-
datory requirement. The word should is used to indicate a nonmandatory but preferred method of accomplish-
ment. The word may is used to indicate an acceptable method of accomplishment.

1. Organization of the Manual. This manual contains a general information chapter (chapter 1), a general
assessment chapter (chapter 2), and specific repair chapters (chapters 4 thru 17). Chapter 3 is not used. It also
contains five appendixes.

2. Chapter 2 is used to assess the helicopter in general and references specific chapters for detailed repair pro-
cedures of the major functional groups. The major functional groups correspond with the functional groups of the
-23 series manuals that are employed in routine repairs to the helicopter.

3. Chapter 3 is not used in this manual. It would normally contain repairs for equipment which does not fall under
one of the standard helicopter functional groups.

4. Each functional group chapter is organized as follows:
a. Section | - Introduction.

(1) Scope. Purpose of the chapter.
(2) Assessment Procedures. General assessment information for the repairs covered therein.
(3) Repair Procedure Index.

b. Section Il - Repair Item. A subsection is included for each repair item covered in that functional group. It
contains the following:

(1) General. About the nature and cause of damage and repair.
(2) Item and trouble statement with;

(a) Limits given.

(b) Personnel and time required to effect repairs.
(c) Materials and tools needed.

(d) Procedural steps to accomplish the repair.

(3) If more than one method of repair can be used, the various options will be included next.
NOTE

The first option is the preferred choice, the second option is the next preferred, etc. Selec-
tion of the option should be the most preferred method possible under the circumstances
and with the available materials and manpower.
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HOW TO USE THIS MANUAL (Cont)
5. Finding Repairs in this Manual.

a. When the damage is obvious and known, find the functional group chapter of which the damaged item is a
part. Turn to the repair procedure index, section |, subparagraph 3 of each chapter to locate the item being
repaired. Then turn to the repair section and review each option to ascertain the appropriate fix. Read the entire
section for the option, then effect the repairs following the procedures given.

b. When the damage is hidden or unknown, follow the overall assessment procedures provided in chapter 2,
and follow the procedures and directions provided.

6. Preparation.

a. Each mechanic/technician shall read chapters 1 and 2 and shall be familiar with the repairs and layout of
the manual prior to attempting to accomplish BDAR repairs.

b. All warnings, cautions, and standard safety precautions shall be followed, inasmuch as possible, at all
times during BDAR procedures so as not to further damage or jeopardize either personnel or the equipment
during or subsequent to the BDAR action. Ensure all documentation is completed as directed in this manual and
by local command.

7. Expendable/Durable Supplies and Materials.

a. Each fix or repair option contains a short listing of materials and tools considered basic to the repair. It is im-
portant to note that the expendable materials listed usually cover a wide range for any one item.

Example: MATERIALS/TOOLS REQUIRED:
. Drill with Bit
. Sheet Metal (items 131-142, App. C)
* Rivets (items 98-115, App. C)

In this example, sheet metal covers the range of items 131 thru 142 listed in Appendix C. This means that,
depending on the circumstances and location of the fix, any one of these metals could be used. Likewise any one
of the rivets, items 98 thru 115, may be used to attach the patch plate depending on the application.

b. One of the key points concerning successful BDAR repairs is flexibility. The users of this manual should
strive to use the items on hand, provided a safe repair is made. The stringent requirements of normal main-
tenance may be lifted.

xi/(xii blank)
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CHAPTER 1

GENERAL INFORMATION

BDAR FIXES SHALL BE USED ONLY IN COMBAT OR FOR TRAINING
AT THE DISCRETION OF THE COMMANDER.
(AUTHORIZED TRAINING FIXES ARE LISTED INAPPENDIX E)

IN EITHER CASE, DAMAGES SHALL BE REPAIRED BY STANDARD
PROCEDURES AS SOON AS PRACTICABLE.

Section |.

1-1. PURPOSE. The purpose of Battlefield
Damage Assessment and Repair (BDAR) is to quickly
return the disabled helicopter to the operational com-
mander by expediently fixing, bypassing, or jury-rig-
ging components to restore the minimum essential
systems required for the support of the specific com-
bat mission or for self-recovery. These repairs will be
temporary and may not restore full performance
capability. Standard repair will be completed as soon
as practical.

1-2. SCOPE.

a. This technical manual (TM) describes BDAR
procedures applicable to AH-1S attack helicopter
series and these procedures are to be used by crew,
operators, aviation unit maintenance (AVUM) teams,
and aviation intermediate maintenance (AVIM) sup-
port teams.

b. Standard repair techniques for the attack
helicopter are included in other technical manuals
which are referenced in Appendix A df this TM.
Details of these procedures are not duplicated in
whole in this TM. If the repairs are more than one
page in length, the repairs may only be referenced in
appropriate chapter.

c. All possible types of combat damage and
failure modes cannot be predicted, nor are all effec-
tive field expedient repairs known. This TM provides
guidelines for assessing and repairing battlefield

INTRODUCTION

failures of helicopters and is not intended to be a com-
plete catalog of all possible emergency repairs. The
repairs described here will serve as guidelines and
will stimulate the experienced mechanic/operator to
devise repairs as needed to rapidly return equipment
to operation in a combat situation.

d. The direct replacement of a piece of equip-
ment by its spare, even under battlefield conditions, is
not a BDAR fix and may not be covered is in this TM.
A standard procedure should be performed in
preference to a BDAR fix when time and spares are
available.

1-3.  APPLICATION.

a. The procedures in this manual are designed
for battlefield environments and should be used in
situations where standard maintenance procedures
are impractical. These procedures are not meant to
replace standard maintenance practices, but rather to
supplement them strictly in a battlefield environment.
Standard maintenance procedures will provide the
most effective means of returning damaged equip-
ment to ready status provided that adequate time,
replacement parts, necessary tools, and
trained/qualified repair persons are available. BDAR
procedures are only authorized for use in an emergen-
cy situation in a battlefield environment, and only at
the direction of the commander. They are not to be
continued after the equipment is out of the battle en-
vironment.

1-1
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b. BDAR techniques are not limited to
simple restoration of minimum functional
combat capability. If full functional
capability can be restored expediently
with a limited expenditure of time and
assets, it will be accomplished.

c. Some of the special techniques in
this manual, if applied, may result in
shortened life or in further damage to
major components of the helicopter. The
commander must decide whether the risk
of having one less helicopter available
for combat outweighs the risk of
applying the potentially destructive
expedient repair technique. Each tech-
nique gives appropriate warnings,
cautions, and lists systems limitations
caused by this action.

1-4. DEFINITIONS.

a. Battlefield Damage. Any incident
such as combat damage, random failures,
operator errors, accidents, and wear-out
failures which occur on the battlefield
and which prevent the helicopter from
accomplishing its mission.

b. Repair or Fix. Any expedient
action that returns a dgmageg part or

assembly to a full or an acceptably
degraded operating condition, including:

(1) Short cuts in parts removal or
installation.

(2) Installation of components
from other equipment that can be
modified to fit or interchange with
components on the damaged equipment.

(3) Repair using parts that serve
a noncritical function elsewhere on
the same equipment for the purpose of
restoring a critical function.

(4) Bypassing of noncritical com-
ponents in order to restore basic func-
tional capability.

(5) Expeditious cannibalization
procedures.

1-2

(6) Fabrication of parts from kits
or readily available materials.

(7) Jury-rigging.
(8) Use of substitute materials.

c. Damage Assessment. A procedure to
rapidly determine what is damaged,
whether it is repairable, what assets
are required to make the repair, who can
do the repair (e.g., crew, maintenance
team or maintenance support team), and
where the repair should be made. The
assessment procedure includes the
following steps:

(1) Determine if the repair can be
deferred, or if it must be done.

(2) Isolate the damaged areas and
components.

(3) Determine which components
must be fixed.

(4) Prescribe fixes.
(5) Determine

ponents, materials,
available.

if parts or com-
and tools are

(6) Estimate the manpower and
skill required.

(7) Estimate the total time (clock
hours) required to make the repair.

(8) Establish the priority of the
fixes.

(9) Decide where the fix shall be
performed.

(10) Decide if recovery or evacua-
tion is necessary and to what location.

d. Fully Mission Capable (FMC). The
helicopter can perform all its combat
missions. To be FMC, the helicopter must
be complete and fully operable with no
faults listed in the aircraft inspection
and maintenance record as prescribed in
DA PAM 738-751.




e. Combat Capable. Equipment meets the mini-
mum functional combat capability requirements. (See
paragrap 8.)

f. Combat Emergency Capable. The equipment

meets the needs for specific tactical missions; how-
ever, all systems are not functional. Also, additional
damage due to the nature of an expedient repair may
occur to the equipment if it is used. The commander
must decide if these limitations are acceptable for that
specific emergency situation.

_ Cannibalization or Controlled Exchange.
Throughout this manual, cannibalization and control-
led exchange are used interchangeably to mean the
removal of an item of materiel from one piece of
equipment for immediate use in another. Generally
the rules for cannibalization/controlled exchange
provided in TM55-1500-328-25, as modified by local
authority, will prevail.

h. Evacuation. A combat service support func-
tion which involves the movement of recovered
helicopters from a main supply route, maintenance
collection point, or maintenance activity to higher
categories of maintenance. The materiel may be
returned to the user, to the supply system for reissue,
or to property disposal activities.

i. Recovery. The retrieval of immobile, inopera-
tive, or abandoned helicopter from the battlefield or
immediate vicinity, and its movement to a main-
tenance collection point, the main supply route, or a
maintenance activity for disposition, repair, or evacua-
tion.

TM 55-1520-244-BD

_ Self-Recovery. The ability of the helicopter to
fly at reduced airspeed and altitude from the bat-
tlefield, or immediate vicinity to a maintenance collec-
tion point, main supply route, or maintenance activity
for disposition, repair, or evacuation.

k. Maintenance Collection Point. A point
operated by AVIM unit for the collection of equipment
for repair.

| Maintenance Support Team (MST). A team of
AVIM mechanics and technical specialists who are
trained in assessing battlefield damage and field
repair procedures.

m. Maintenance Team (MT). Helicopter crew
chief or AVUM mechanics/technicians who are trained
in assessing battlefield damage and field repair proce-
dures.

1-5. QUALITY DEFICIENCY REPORT/EQUIP-
MENT IMPROVEMENT RECOMMENDATION
(QDR/EIR). If your helicopter and equipment needs
improvement, let us know. Send us an EIR. You, the
user, are the only one who can tell us what you don't
like about your equipment. Let us know why you don't
like the design. Put it on an SF 368 (Quality Deficien-
cy Report). Mail it to Commander, U.S. Army Aviation
Systems Command, ATTN: AMSAV-QRF, 4300
Goodfellow Boulevard, St. Louis, MO 63120-1798.
We'll send you a reply.

Section Il. STANDARDS AND PRACTICES

1-6. BDAR CHARACTERISTICS. BDAR capa-
bility requires simplicity, speed, and effectiveness.
Some BDAR procedures include repair techniques
that violate standard peacetime maintenance

practices. In a combat emergency situation, greater
risks are sometimes necessary and acceptable.

Refer to Appendix | of FM 1-500 for additional informa-
tion concerning BDAR concepts.
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1-7. WAIVER OF PRECAUTIONS. Under combat
conditions, BDAR may be performed on helicopters
which are in flight or which are under power while on
the ground. While some of these BDAR actions may
require waiving of safety precautions, the cautions to
protect personnel life should not be overlooked.

Other similar precautions may be waived at the discre-
tion of the commander. BDAR fixes maybe required
in a chemically toxic environment or under other ad-
verse battlefield conditions with severe limitations in
personnel, facilities, equipment, and materials. Perfor-
mance of repair tasks may be necessary while wear-
ing protective gear. Decontamination procedures are
described in FM 3-5.

1-8. OPERATING CHARACTERISTICS. This
manual covers expedient repairs for the helicopter
and its components. It is entirely possible that in a
combat situation, the helicopter having undergone
one or more of these repairs may suffer degradation
of its normal operating characteristics (e.g., reduced
speed, reduced load capability, reduced range, etc.),
and still be able to carry out all or parts of an as-
signed mission. The minimum functional combat
capability (M FCC) criteria is as follows:

NOTE

These criteria may be waived for recovery
or to meet tactical situation demands other-
wise.

a. Flight Capability for Self-Recovery.

(1) Must have power delivered to main and tail
rotor at minimum acceptable limits.

(2) Lift capability for crew members.

(3) Flight controls at minimum function level ac-

ceptable for flight.
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NOTE

Careful consideration shall be given to the
operation of the Identify Friend or FOE
(IFF), Mode 4, avionics system. Failure of
the IFF or failure to properly communicate
with area air defense command prior to lift-
off could result in an attack from friendly
forces due to mistaken identity.

(4) Instruments/avionics as required to meet
mission needs.

b. Flight Capability for Mission Completion.

(1) Sufficient power delivered to main and tail
rotor to accommodate lift capability for helicopter
crew and cargo.

(2) No fuel leaks which will curtail the intended
length of flight.

(3) No degradation of any component/system
which will end in failure and curtailment of intended
mission.

(4) Communications. Must have intercom
communications within aircraft and at least two tacti-
cal receiver-transmitter (R-T) units operating at full
capability.

1-9. TRAINING.

a. BDAR by its nature involves fixes, bypasses,
or jury-rigging, which is outside authorized standard
repairs, and may degrade the inherent safety of the
helicopter. Therefore, BDAR actions are not intended
to supplement, or replace standard maintenance prac-
tices during peacetime, nor should they be employed
indiscriminately to facilitate training.

b. Repairs described in this manual, which can
be appropriately accomplished in order to provide
training, are listed in [Appendix Eland are highlighted
in each chapter’s repair procedure index. The
trainable repair in the index will be blocked in.
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Section Ill. TASKS AND RESPONSIBILITIES

1-10. TAGGING/IDENTIFYING BDAR REPAIRS.

a. All damage will be identified on aircraft inspec-
tion and maintenance record, DA Form 2408-13 and
DA PAM 2408-18, per DA PAM 738-751. Refer to
and 1-2.

b. Recording of BDAR repairs and the use of
status symbols, as defined in DA PAM 738-750, will
be completed as soon as practical to indicate any
limitations and restrictions or required standard
repairs.

c. In addition to recording all damage, the area
damaged will be marked on aircraft or component

mdamage assessment markings as shown in

d. Status Symbols. Status symbols used in
aircraft logbooks to record defects are defined below.

(1) Red “X.” A red “X” shows that a defect
exists and the aircraft is unsafe for flight.

(2) Circled red “X.” Ared “X'inside a red
circle indicates a limiting defect. The aircraft may be
flown under specific limits as directed by higher
authority, or as directed locally until corrective action
is taken.

(3) Red horizontal dash (-).

(a) This symbol indicates an inspection, spe-
cial inspection, component replacement, maintenance
operational check, or test flight is needed. The sym-
bol is also used to indicate that a normal modification
work order (MWO) is overdue.

(b) This symbol also shows that the condi-
tion of the equipment is unknown. A potentially
dangerous condition may exist. The condition will be
corrected as soon as possible.

(4) Red diagonal (/). This symbol indicates a
defect exists that is not serious enough to ground the
aircraft.

e. Maintenance of Forms. Instructions for the
maintenance of forms, records, and reports are listed
in DA PAM 738-751. When battle damage repair
(BDR) becomes necessary, the procedures in DA
PAM 738-750 will apply. Refer to and 1-2
for examples.

(1) In block 17 of DA Form 2408-13, list the
fault.

(2) In block 16 of DA Form 2408-13, enter the
status symbol.

(3) In block 18 of DA Form 2408-13, enter the
corrective action taken.

(4) The individual completing the repair will
sign the form in block 19 opposite the first line of the
action taken, and will place his last name initial over
the status symbol in block 16.

f. Temporary Repair. If the repair is temporary,
take the following additional action:

(1) In block 18 of DA Form 2408-13, enter the
corrective action and a statement that the repair is
temporary. Then make an entry in DA Form 2408-14,
block b. The entry will be a duplicate of the entry in
block 17 of DA Form 2408-13 to include a statement
that a temporary repair has been made.

(2) If the temporary repair limits the capability
of the aircraft, the following entry will be made on DA
Form 2408-13:

(a) Place a circled red “X” in bolck 16.

1-5
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1. DATE 2. MODEL 3. SERIAL NO. 4. NAME OF CREW CHIEF/MECHANIC 5. STATION 6. PAGE NO.  |8a NO. OF PAGES
7 STATUS TODAY 8. AIRCRAFT TIME 9. NEXT INSPECTION DUE 10. HOT STARTS
ELEC- | ARMA- INTMED NO. 1 nO. 2 | LANDINGS OTHER
ARCRAFT TRONIC | MENT OTHER ThE R NO ENGINE | ENGINE b c
1 4 PREVIOUS
TIME TO- PE NO.
DAY
2 5 TOOAY
I oTHER
3 s TIME TOTAL
b FUEL (Gas or Lbs) 12 OlL (Ouats) 13. 14 T 15. SERVICED
1
OXYGEN ICING
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16
STATUS]

FAULTS AND/OR REMARKS

18.

ACTION TAKEN

19.

SIGNATURE

DA FORM 2408-13, 1 DEC 68

REPLACES EDITION OF 1 JAN 64, WHICH WILL BE USED

AIRCRAFT INSPECTION AND MAINTENANCE RECORD
For use of this form, see DA PAM 738-751, the proponent agency is DCSLOG.
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NOMENCLATURE

2.

MODEL

3. SERIAL NUMBER

4. PAGE nO.

NO. OF PAGES

ITEM TO BE INSPECTED

REFERENCE

7 FRE QUENCY

e. NEXT DUE

DA FORM 2408.-18, t jaN 64

EQUIPMENT INSPECTION LIST
For use of this form, see TM 38-750;
the proponent agency is DCSLOG.
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MEANINGS

TO INDICATE DAMAGE HAS BEEN ASSESSED AND EVALUATED:

Draw a circle around the damage.

TO INDICATE NO BDAR REPAIR REQUIRED:

Write “OK” inside the circle.

TO INDICATE STRUCTURAL REPAIRS ARE REQUIRED:

Draw a second line about 1/74 to 1/2
way around the initial circle then
draw slashes or crosshatch between
the two circular lines.

STRINGER REPAIR: Place an X to the
left and right of the circle.

FRAME REPAIR: Place an X above and
below the circle.

TO INDICATE DAMAGE TO SYSTEMS REQUIRING REPAIRS:

Draw a series of ”’curly cue” lines about
1/4 to 1/2 way around the initial circle.

TO INDICATE REPAIR INSTRUCTIONS:

For internal damage - draw a dashed
circle around the repair instructions.

For external damage - write repair
instructions but do NOT enclose
with a circle.

MARKINGS

® ®s

& & ®

-TTT=S REPAIR

{nstRuctions ;  INSTRUCTION:

N —— -

REPAIR
INSTRUCTIONS PARTIAL

Figure 1-3. Damage Assessment Markings (Sheet 1 of 3)
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WRITTEN INSTRUCTIONS

See me - print name &
rank. (Signature)

Names of parts to
be repaired, (item,
skin, stringer.
Full

Partial

OK

TM 55-1520-244-BD

MEANING

See assessor or whoever has signed written instructions
for additional information. -

Where compound damage occurs, the names or abbreviation:
of specific items can be written adjacent to the damage
to clarify repair instructions.

A full strength repair is required.

Partial strength repair required in accordance with
specific aircraft BDAR manual.

No repairs required - damage is within acceptable limit:
for battle conditions.

Continual assessment or reinspection is required after
each sortie.

Instruction markings for system are in two parts:

(1) Repair instruction markings and meanings are shown on this sheet and are
used to indicate repair actions required.

(2) System ldentification - When known, identify the system using markings
shown on sheet 3 of this figure.

MARKINGS

Fix

Cap
Repl
OK

Tag

Figure 1-3.

MEANING
Repair the damaged system in accordance with approved
standard BDAR techniques for type of system, item,
high pressure, low pressure, etc.
Terminate or block the system to prevent leakage.
Replace damaged part - repairs not acceptable.

No repairs required.

Repair instructions are written on tags tied to indivi-
dual damaged lines/components.

Damage Assessment Markings (Sheet 2 of 3)
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System identification markings are primarily abbreviations of the system.

MARKINGS SYSTEM/MEANING
Sys Damage to unknown system.
Fuel Fuel
Hyd Hydraulic
HP High Pressure
LP Low Pressure
Elect Electrical
AV Avionics
FIt Cent Flight Control
Main Rotor Main Rotor Group
Tail Rotor Tail Rotor Group
Air Pneumatic
Air Cond Air Conditioning
BL Air Bleed Air System
BLC Boundary Layer Control
N2 Nitrogen
02 Oxygen
Eng Contr Engine Control
Pow Tr Power Train
EJ Ejection

NOTE

More than one identification marking may be used to describe
the system (e.g., HP, Hyd).

Figure 1-3. Damage Assessment Markings (Sheet 3 of 3)
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(b) State the limitation in
block 17.

(3) If the temporary repair
requires an inspection at intervals,
list the required inspection on DA Form
2408-18.

(a) Enter item to be inspected
in block 5.

(b) List the applicable TM in
block 6.

(c) State the frequency of the
inspection in block 7.

1-11. REPORTS. All required written
reports for BDAR fixes are found in DA
PAM 738-751. If communication capa-
bility is damaged, the aircraft
commander should approach the nearest
friendly radio and make his report

if possible. The report should
include these essentials:

T™ 55-1520-244-BD
a. Aircraft damage (out-of-action or
function partially impared).
b. Location of aircraft.
c. Defense status.
d. Mobility.
e. Personnel report.

f. Current and anticipated hostile
action.

Anticipated BDAR fixes and repair
time.

1-11/(1-12 Blank)






TM 55-1520-244-BD

CHAPTER 2

ASSESSING BATTLEFIELD DAMAGE

BDAR FIXES SHALL BE USED ONLY IN COMBAT OR FOR TRAINING
AT THE DISCRETION OF THE COMMANDER.
(AUTHORIZED TRAINING FIXES ARE LISTED INAPPENDIX E])

IN EITHER CASE, DAMAGES SHALL BE REPAIRED BY STANDARD
PROCEDURES AS SOON AS PRACTICABLE.

Section |I.
2-1. SCOPE.

a. This chapter provides guidelines for use in
assessing battlefield damage to the AH-1 E/F/P attack
helicopter. It directs you to an expedient BDAR fix or
to the standard system fix toTM 55-1520-236-23 if an
expedient BDAR repair does not exist. General
decision logic chart,[Table 2-1] assists in BDAR dis-
cussions.

b. Each chapter will have a specific fault assess-
ment table for each functional group and this flow
chart will direct you to specific BDAR fixes for and
within the functional group.

c¢. Use the following guidelines to find and fix sus-
tained damage or suspected damage to your helicop-
ter. Keep in mind that damage can be sustained while
on the ground or in flight. The helicopter location can
have a considerable effect on the assessment. The
following appraisal shall be accomplished,

(1) If possible and if time permits, inspect, and
check the helicopter using operator’s checklist (CL),
operator's manual (-1 O), and other records and forms
kept in aircraft log book. At the same time be looking
for obvious damage to aircraft.

(2) If applicable and possible, use standard
troubleshooting recommendations in —23 series TMs.

INTRODUCTION

(3) If you find a problem, determine its effect
on helicopter’'s mobility, and capability.

(4) If you cannot fix the problem with standard
fixes, then apply this TM and use general and specific
assessment tables, charts, and BDAR action.

(5) If the damage does not affect aircraft's
flying status, the aircraft or flight commander will
decide whether to fix or defer fix, and whether to con-
tinue or to start a mission.

(6) If damage does affect flight status, do one
of the following:

(a2) Replace damaged part with a service-
able part.

(b) Replace damaged part with suitable sub-
stitute if it exists.

(c) Apply a BDAR fix.

(7) After repairing the damage, replace all lost
fluids/lubricants. If one specified by aircraft TM is not

available, refer tdl Appendix O for alternative

materials/parts.

2-1
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AIRCRAFT SUSTAINS
SUSPECT DAMAGE

?
TN ELIGHT? - ON GROUND
YES
TN FLIGHT y GROUND ASSESSMENT
ASSESSMENT — ™| AND REPAIR
CONT INUE FORCED CAN AVOM FIX? 1 NO
FLIGHT? N0 ™|  LANDING >
YES YES
Y
OTHER CONT INUE
DAMAGE? NO MISSION
YES
A
CON%%NUE FORCED CAN AVIN FIX?
FLIGHT? NO | ANDING B
YES YES NO
Ag%RT RETURN TO BASE
MISSION? VES ™ -
NO
MISSTON - vy
COMPLETE

EVACUATE  CANNIBALIZE  DESTROY
ACFT? ACFT? ACFT?

Figure 2-1. General Decision Logic
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Section Il. GENERAL FAULT ASSESSMENT TABLE

2-2. GENERAL FAULT ASSESSMENT. The BDAR assessment procedure will refer
Aircraft assessment chart[_Table 2-P, you to a guide fix in this manual, a
guides you through the aircraft’s standard TM 55-1520-236-23 repair if it
capability so that all the necessary is feasible, or a higher AVIM level of
capabilities are evaluated. |If a fault repair if extent of damage, time con-

is found, [Table 2-2 |(assessment table) straint, tooling requirements, repair

directs you to the chapter for the func- part or material, and any other necessary

tional group which contains the fault. requirements are only available at a
higher level of maintenance.

AIRCRAFT IS NOT 100%
FULLY MISSION CAPABLE.

TS ARMAMENT EQUIPMENT | TS ARMAMENT SYSTEM GO T
NEEDED FOR THE MISSION? 1 IN WORKING ORDER? | [CHPT 16
NO [VES VES | [NO |

INSPECT AIRCRAFT FOR
OBVIOUS DAMAGE. CONTINUE ASSESSMENT TO

DETERMINE IF AIRCRAFT
‘ CAN BE USED FOR MISSIONS
WAS AIRCRAFT DAMAGED REQUIRING ARMAMENT.

DURING FLIGHT?

YES NO
DEBRIEF VISUALLY INSPECT FOR ANY
PILOT. EXTERNAL DAMAGE TO THE AIRCRAFT.

IS ANY PART OF THE
0 TO|CHPT 4|AND/OR STRUCTURE DAMAGED?
M 55-1500-204-25/1 [«@— YES | NO

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?
NO YES

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI- ONTINUE
BALIZED, OR DESTROYED. NEXT PAGE

Figure 2-2. Assessment Table
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IS ANY PART OF
THE ALIGHTING
GEAR DAMAGED?

VES | [ NO
GO 10
CHPT 5

TS REPAIR DEFERRABLE OR FEASIBLE, GIVEN

THE MATERIALS, TIME, AND METHODS AVAILABLE?

NO YES
DETERMINE WHETHER ARE THE TAIL AND MAIN
THE AIRCRAFT SHOULD ROTOR BLADE ASSEMBLIES jeg—
BE RECOVERED, CANNI- DAMAGED?
BALIZED, OR DESTROYED. YES [NO

GO 10
[LCHPT 7
IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?
[NO YES
DETERMINE WHETHER OPEN THE ENGINE, TRANSMISSION d&alve
THE AIRCRAFT SHOULD TRAIN), AND HYDRAULIC COMPARTMENTS
BE RECOVERED, CANNI- FOR INSPECTION. INSPECT FOR CRACKS,
BALIZED, OR DESTROYED. LEAKS, BREAKS, ETC. ALSO CHECK
AROUND THE FUEL CELL PANELS.

CONTINUE
NEXT PAGE

Figure 2-2. Assessment Table (Cont)
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IS THE EXTERIOR OF
THE POWER PLANT 0.K.?

GO TO

YES [NO |

IS THE EXTERIOR OF THE TRANS-
MISSION (DRIVE TRAIN) 0.K.?

T™M 55-1520-244-BD

YES |

 J
| NO IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE

YES |

!

GO TO

[ NO

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI-
BALIZED, OR DESTROYED

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?

IS THE EXTERIOR
OF THE HYDRAULIC
SYSTEM 0.K.?

YES | NO

YES |

[ NO

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI-
BALIZED, OR DESTROYED

GO TO

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
CHPT 9 ®| THE MATERIALS, TIME, AND METHODS AVAILABLE?

YES |

CONTINUE
NEXT PAGE

[NO

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI-
BALIZED, OR DESTROYED

Figure 2-2. Assessment Table (Cent)
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2-6

DO THE FUEL CELLS APPEAR TO BE 0.K.?
(CHECK FOR DAMAGE TO THE SIDE PANELS,

LEAKS, OR FUEL ODOR)

YES |

{ NO

GO TO

~TLCHPT 17 ]

L J
IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?

y
CHECK EACH SYSTEMS
OPERATION

IS THE POWER PLANT
IN WORKING ORDER?

YES | [ NO

| YES | [NO

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI- [@————
BALIZED, OR DESTROYED

070

CHPT 6

| n—

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?

VES | [NO

DETERMINE WHETHER

CONTINUE
NEXT PAGE

THE AIRCRAFT SHOULD
-

BE RECOVERED, CANNI-

BALIZED, OR DESTROYED

Figure 2-2. Assessment Table (Cent)
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DO THE ROTORS

APPEAR TO BE IN ‘ 2 GO TO
GOOD BALANCE? [CHPT 7]
YES | [ NO

 J
IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?

- YES | [NO
IS THE TRANGMISSION (DRIVE
TRAIN) SYSTEM IN ORDER?
YES | [NO DETERMINE WHETHER
THE AIRCRAFT SHOULD |

BE RECOVERED, CANNI-

- —— Ao g o e oy g ———

BALIZED, OR DESTROYED

A 4
GO 10 .
[CHPT 8 | l
< TS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?
ARE THE HYDRAULIC YES | [NO
AND PNEUMATIC —
SYSTEMS IN ORDER?
YES | [NO
l DETERMINE WHETHER
THE AIRCRAFT SHOULD _
v BE RECOVERED, CANNI- [®——
G0 10 BALIZED, OR DESTROYED.
[LCHPT 9
TS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?
- YES | [NO
DETERMINE WHETHER
THE AIRCRAFT SHOULD
CONTINUE BE RECOVERED, CANNI- [
NEXT PAGE BALIZED, OR DESTROYED

Figure 2-2. Assessment Table (Cont)
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2-8

ARE THE INSTRUMENTS G0 10
AND PANELS DAMAGED? [[CHPT 10
NO | [YES
TS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERIALS, TIME, AND METHODS AVAILABLE?
-~ —{VES | [NO

IS THE ELECTRONIC AND
ELECTRICAL SYSTEM UNDAM-
AGED AND FUNCTIONING?

YES | TNO

DETERMINE WHETHER
THE AIRCRAFT SHOULD PrENE——
BE RECOVERED, CANNI-

BALIZED, OR DESTROYED.

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
THE MATERTALS, TIME, AND METHODS AVAILABLE?

YES | TNO

IS THE FUEL SYSTEM

IN WORKING ORDER?

YES | NO

GO T0

[CHPT 12 |

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI-
BALIZED, OR DESTROYED

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN

f ™| THE MATERIALS, TIME, AND METHODS AVAILABLE?

YES | NO

DETERMINE WHETHER
THE AIRCRAFT SHOULD <
BE RECOVERED, CANNI-

BALIZED, OR DESTROYED

Figure 2-2. Assessment Table (Cont)



IS THE FLIGHT
CONTROL SYSTEM
IN WORKING ORDER?

YES | NO

0 TO

™M 55-1520-244-BD

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
' ®! THE MATERIALS, TIME, AND METHODS AVAILABLE?

YES |

CHPT 13

:

ARE THE UTILITY
AND ENVIRONMENTAL
CONTROL UNIT
SYSTEMS OPERATING?

YES | NO |

GO T0

DETERMINE WHETHER

THE AIRCRAFT SHOULD
BE RECOVERED, CANNI-
BALIZED, OR DESTROYED

[ NO

CHPT 15 |

IS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
¥ THE MATERIALS, TIME, AND METHODS AVAILABLE?

YES |

-

IS THE MISSION
EQUIPMENT PRESENT
AND IN SOUND

DETERMINE WHETHER
THE AIRCRAFT SHOULD
BE RECOVERED, CANNI-

TNO

CONDITION? BALIZED, OR DESTROYED
YES | NO
TS REPAIR DEFERRABLE OR FEASIBLE, GIVEN
GO T0 | THE MATERIALS, TIME, AND METHODS AVAILABLE?
[ CAPT 16 | YES | NO
DETERMINE WHETHER
THE AIRCRAFT SHOULD
BE RECOVERED, CANNI- |V
BALIZED, OR DESTROYED
STOP BDAR
ASSESSMENT

Figure 2-2. Assessment

Table (Cont)
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CHAPTER 3

GENERAL REPAIRS

BDAR FIXES SHALL BE USED ONLY IN COMBAT OR FOR TRAINING
AT THE DISCRETION OF THE COMMANDER.
(AUTHORIZED TRAINING FIXES ARE LISTED IN[APPENDIX E.J)
IN EITHER CASE, DAMAGES SHALL BE REPAIRED BY STANDARD
PROCEDURES AS SOON AS PRACTICABLE.

No general repairs have been identified thru 17 for functional group
for this model helicopter. Proceed to assessment and repair procedures.

3-1/(3-2 Blank)
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CHAPTER 4

AIRFRAME

BDAR FIXES SHALL BE USED ONLY IN COMBAT OR FOR TRAINING
AT THE DISCRETION OF THE COMMANDER.
(AUTHORIZED TRAINING FIXES ARE LISTED INAPPENDIX EI)
IN EITHER CASE, DAMAGES SHALL BE REPAIRED BY STANDARD
PROCEDURES AS SOON AS PRACTICABLE.

Section |. INTRODUCTION

4-1. SCOPE.

a. This chapter contains methods for assessing
battlefield damage to the primary structure of the
AH-1 airframe, classification of damage, rules for
deferring repair, and expedient field fixes of battlefield
damaged airframe structures.

b. Aircraft structure is classified as primary and
secondary structure.

(1) The primary structure is the basic structure
which holds the aircraft together. Any serious damage
to any element of the primary structure will restrict the
combat capability of the aircraft. The primary struc-
tures for each major airframe subassembly are
defined throughout this chapter.

(2) Secondary structures are mounted on the
primary structure. No amount of structural damage to
secondary structures will restrict combat capability

from a structural safety point of view; however, secon-

dary structure may be required for aerodynamic

reasons or to accomplish or support mission functions.

4-2. ASSESSMENT PROCEDURES. The battle-
field structural damage assessment consists of two

steps: an initial assessment, and a detailed assess-
ment. The initial assessment is a quick visual assess-
ment to decide whether or not a detailed assessment

should be made. A detailed assessment involves the
identification of all damage to primary structural ele-
ments, possibly some cleanup and measurement of
the damage and of the damaged elements. This
process requires damage measurement and deter-
mination of the corresponding damage limits. An over-
all view of all the aircraft zones used in damage
assessment is shown im_Figure 4-11

NOTE

The standards contained herein allow
aircraft to be flown with battle damage sub-
stantially in excess of peacetime limits.
Under no circumstances shall this manual
be used wholly or in part for peacetime
maintenance of the aircraft. Assessment of
aircraft battle damage requires extreme
care and diligence and strict adherence to
the instructions and standards contained in
this manual. If at any stage of damage as-
sessment the assessor believes that over-
sights or errors have been made, the
assessment shall be stopped at that point
and repeated from the beginning. Under
no circumstances shall the requirements of
this manual be waived or circumvented
without the express approval of the com-
mander or his designated representative.

41
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(@ MAIN ROTER BLADES
AND HUBS

® ENGINE, DECK AND
TRANSMISSION AREA

FUSELAGE MAIN SECTION

LEFT WING

(@ TURRET AND
AMMUNITION BAY

Figure 4-1. Aircraft Zones
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e Battle damaged areas should be inspected
for unexploded ordnance before attempt-
ing repairs. Disposal of unexploded
ordnance should be accomplished by
qualified EOD personnel.

o Loaded weapons, or weapons heing
loaded or unloaded, shall be pointed in a
direction which offers the least exposure to
personnel or property in the event of ac-
cidental firing. Personnel shall remain
clear of hazardous area of all loaded
weapons.

e Ground safety pins must be installed in
pilot and gunner arming/firing handles of
canopy removal system whenever the
helicopter is on the ground. Pins should be
installed by crew.

a. Initial Assessment. Refer to[ Table 4-1.]To per-
form an initial assessment, the assessor must be ac-
quainted with structural damage modes and the
primary structure. He shall be capable of differentiat-
ing between primary and secondary structure, and he
must understand the function of primary structural ele-
ments. The initial assessment consists of a visual in-
spection of primary structure. The assessor
determines if any primary caps, webs, or panels are
damaged or fractured and decides whether—

(1) The damage appears to be deferrable;

(2) A detailed assessment can be made and
the damage can be repaired by BDAR techniques
within the time available to return the aircraft to ser-
vice in the ongoing battle;

TM 55-1520-244-BD

(3) An adequate assessment can be made and
the damage can be repaired by BDAR techniques to
enable the aircraft to self-recover;

(4) A detailed assessment cannot be made or
the damage cannot be repaired by BDAR techniques
within the available time; or

(5) The aircraft is damaged beyond repair, and
its disposition shall be arranged (e.g., recovery, canni-
balization, or destruction).

b. Detailed Assessment.

(1) Access to damaged structure. Locate all
damage to airframe primary structure. Remove
access panels, covers, and fairings in the damaged
area. Remove aircraft components as required to in-
spect the structure. Use the location of entrance and
exit wounds and the estimates of projectile paths to
determine the areas where damage may be present
and access to interior inspection will be needed. If an
area of structure suspected of being damaged cannot
be reached by other means, cut small inspection
holes in the exterior skin. Then inspect internal mem-
bers with an inspection light and mirror.

NOTE

Inspection holes cut in the exterior skin if
left unrepaired will have to be treated as
damaged structure in the damage evalua-
tion. Allow for access to the areas immedi-
ately next to the area where damage is
known to have occurred. This will ensure
that damage caused by stray particles and
dislodged sections of material can be
found. All significant damage to the
airframe primary structure must be lo-
cated. Small damage can be critical to
some components.

4-3
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Table 4-1. Structure Damage Assessment Procedures

[ STRUCTURAL DAMAGE |

STRUCTURE

PRIMARY OR SECONDARY

PLAN

MAKE INITIAL OR DETAIL
ASSESSMENT AND REPAIR

IS DAMAGE WITHIN
ACCEPTABLE LIMITS?

YES |

[[NO_REPAIRS |

|
FUNCTION CHECK FOR
PROPER OPERATION
AND SAFETY

[ NO

IS REPAIR/REPLACEMENT FEASIBLE?

YES |

REPAIR/REPLACE

| FORMER DAMAGER
PARA 4-5

SKIN/STIFFENER DAMAGE

NO

RECOVER
CANNIBALIZE
DESTROY

[ CAP_OR_LONGERON DAMAGE ???? ?-2!

FRAME OR BULKHEAD
DAMAGE | PARA 4-8

HONEYCOMB PANEL
DAMAGE| PARA 4-8
]

| WINDSHIELD/WINDOW DAMAGE|PARA 4-10 ||




(2) Inspecting for cracks.

(a) Impact cracks. Cracks may
be caused by projectile impact or
penetration. They may also be caused as
a direct result of blast pressures.
Battle damaged elements carrying reduced
loads will place more severe loads on
surviving members and may also produce
cracks. When cracks are a result of
these last two factors, they may occur
in regions away from the site of the
primary damage.

(b) Projectile damage site
cracks. Cracks will primarily be found
at the site of the projectile damage.
Holes, spans, and gouges caused by
ricochets and embedded particles will
often have cracks associated with them.
These may be large and visible or
hairline and microscopic. Small cracks
may be as critical as large cracks
because they may grow rapidly under
continued loading, particularly when
located at the edge of a hole.

(c) Airframe structure cracks.
Locate all cracks in airframe primary
structure. At each damage site, inspect
the area for cracks. Use inspection
aids such as magnifying glasses or dye
penetrant to locate small cracks.
Cracks may not go all the way through
the material, so it is necessary to
inspect both sides. When a structure
shows signs of overstress, it is vital
to inspect for cracks around fasteners.

(d) High explosive incendiary
(HEl) explosion cracks. For aircraft
damaged by an HEl strike, inspect all of
the structure in the area of the explo-
sion. Aircraft may have been flown with

major structural battle damage or failure.

It is vital to inspect for cracks in all
areas to which additional load may have
been distributed.

T™M 55-1520-244-BD

(3) Inspecting for structural
changes.

(a) Structural changes.
Inspect for structural changes when the
aircraft has taken an HEI hit or the
aircraft has flown with primary struc-
ture damaged or missing. Inspect both
the damaged structure and the surrounding
undamaged area for evidence of buckling,
crippling, and misalignment. This type
of damage is usually revealed by kinks
or wrinkling and “oil canning” of skin
panels. Sheared, pulled-through, and
missing fasteners are also indications
of structural changes.

(b) Buckling, crippling, and
misalignment. Structural changes in the
form of buckling, crippling, and misa-
lignment can happen as a result of blast
pressures. These could be associated
with a HEl attack or as a result of the
overstress placed on a member. Such
members may have to carry the load of
another member which has been broken or
crippled by projectile damage. This
type of damage can be critical to the
structural performance of a member and
may also cause interference with mecha-
nical moving components which may bind
or jam. This is especially true when
the member has to support compression
loads. A stringer that has been damaged
can continue to support some tension;
for example, but may be completely inef-
fective in compression.

(c) Twisting or bowing.
Examine the component for alignment and
signs of twisting or bowing. Use a
straight edge to inspect these con-
ditions.

(4) Inspecting for embedded
projectiles and fragments.

4-5



TM 55-1520-244-BD

(a) Embedded projectile. The
effect of an embedded projectile or

fragment in a tension member can be as
severe as that of a hole or crack of the
same size. The embedded object creates
an interruption in the structural sec-
tion. Since it is difficult to detect,
it must be assumed that the projectile
has nearly gone through the structure.

(b) Embedded projectile inspec-
tion. Inspect for embedded projectiles
and fragments when either of the follow-
ing conditions occur:

1 The aircraft has suffered
HEl damage.

2 Inspection of the aircraft
indicates that a solid projectile has
not exited the aircraft, has broken
apart, or has created shrapnel by
striking internal components.

(C) Projectile path deter-
mination. The determination of projec-

tile paths will aid in identifying
internal structures that may contain
embedded projectiles or fragments.
Inspect all structures in the region
using a bright light and magnifying
glass. Clearly mark embedded objects
and record them on DA Form 2404,
|I!I!I

(5) Inspecting for fire damage.

(a) Armor piercing incendiary
(AP1) and HEl fire damage. The APl and
HEl threats include the possibility of
fire damage. These threats have a fire-
starting capability if flammable
materials are present.

(b) Fire effects. Some fires
may not adversely effect metal airframe
structures. When aluminum is exposed to
temperatures above 300°F (149°C) for a
prolonged period, the temper and
strength of the material will be
reduced.

4-6

(c) Initial fire damage evi-
dence. The first signs of possible fire
damage will be a discoloration of the
structure. Any discoloration indicates
that the member has been exposed to high
temperature. Conduct a hardness test to
determine if the temper of the material
has changed. Such tests should be con-
ducted in accordance with standard prac-
tices. If a hardness test shows
heat damage, record the information on
DA Form 2408 and clearly mark the
member .

(6) Detecting substructural damage
in adjoining areas.

(a) Secondary damage. When the
airframe has been subjected to severe
overstress, members undamaged by projec-
tiles may bend or buckle. This might be
caused by explosive blast or maneuvering
loads imposed on damaged structures.
Sometimes this secondary damage will
occur in a region away from the primary
area of damage. The airframe near the
projectile damage should be inspected
for evidence of secondary damage.

(b) Secondary damage indicators.
Inspect the skin for creases, wrinkles,
and dents. Inspect fasteners for
chipped or flaked paint, looseness, and
serviceability. These conditions are
signs of damage to structure. Open or
remove access panels and doors, deter-
mine whether the frame is warped, and
inspect the interior members for cracks
and structural changes. Clearly mark
and record all damage.

(7) Inspecting for broken and
missing fasteners.

(a) Fastener damage or loss.
Some fasteners join parts together in an
assembly, and some join one structural
member to another. Sheared, pulled-
through, torn-out, elongated fastener
holes, and the damage or loss of fas-
teners can severely weaken the soundness
of a structure.
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EQUIPMENT INSPECTION AND MAINTENANCE WORKSHEET
For use of this form, see TM 18.750. the proponent agancy is the Otfice of the Deputy Chief of Staff for Logistics.

1. ORGANIZATION

2. NOMENCLATURE AND MODEL

3. REGISTAATION/SERIAL/NSN _ J4a MILES [b. HOUAS |c. ROUNDS |d, HOT 8. DATE 6. TYPE INSPECTION
FIAED STARTS

7. APPLICABLE REFEAENCE

TM NUMBRR TM OATE TM NUMBER

TM DATE

COLUMN a — Enter TM item number.
COLUMN b — Enter the applicabie condition status symbol.
COLUMN c ~— Enter deficiencies and shortcomings.

COLUMN d — Show corrective action for deficiency or
short g listed in Col c.

COLUMN e — Individual ascertaining completed corrective
action initial In this column.

WY I dicates & dafiel
X a

y in the equip
it in an inoperabie ataius.

that places

CIRCLED “X"—Indicates a deficiency, however, the equip-
ment may be operated under specific limitations as
directed by higher authority or as prescribed locally,
until corrective action can be accomplished.

HORIZONTAL DASH - )"—lndlc:tel that a required inspec-
tion, 1} t operation check,
or test ﬂlght is duc but has not been accomplished, or an
overdue MWO has not been accomplished.

STATUS SYMBOLS

DlAGONAL "(/)"—lndlcnel a materiei defect other
than a defici cy which must be correcied io in-
crease deﬂctency or to make the item completely

serviceable.

LAST NAME INITIA
OR PENCIL-Indi
condition exists,

N BLACK, K BLUE.-BLACK INK

LN,

y satis{actory

FOR AIRCRAFT-Status symbols will be recorded in red.

ALL INSPECTIONS AND EQUIPMENT CONDITIONS RECORDED ON THIS FORM HAVE BEEN DETERMINED
IN ACCORDANCE WITH DIAGNOSTIC PROCEDURES AND STANDARDS IN THE TM CITED HEREON.

*:'-i SiGNATURR (1'¢Fi0n (g] periormin; tnapeciion @b, 7IME Sa. SIGNATURE (Maintenance Supervaar) 9b. TIME HOMANHQURAY
RAEQUIRED
™ INITIAL
ITEM [STATUS DEFICIENCIES AND SHOATCOMINGS CORRECTIVE ACTION WHEN
NOC. CORRECTED
A s P

d ¢

DA 9™ 2404

1APR 9

Replaces edition of 1 Jan 84, which will be used

Figure 4-2. DA Form 2404
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(b) Riveted and bolted joints.
Inspect all riveted and bolted joints
near the battle damage. Look for
sheared, pulled-through, torn-out
fasteners, and elongated fastener holes.
Carefully inspect members showing signs
of structural change and for fasteners
with chipped or cracked paint. Where
possible, inspect fasteners from both
sides. Clearly mark and record all
damaged fasteners on DA Form 2404.

(8) Inspecting for delamination.
To verify suspected damage to honeycomb
structures, use coin tapping method to
determine size and shape of
disbonds/delaminations.

NOTE

Resonation of coin tapping on the
structure will determine hollow-
ness or existence of delamination.

(9) Marking and recording damage.

(a) Damage recording. Accurate
recording of damage is an important part
of battle damage assessment. Record all
detected damage on DA Form 2404. Deter-
mine allowable damage limits. Establish
an order of repair on DA Form 2404.
Record individual areas of damage to a
single structural element separately on
the form. If a structural member is
massively damaged or severed, recording
individual areas of damage is
unnecessary.

(b) Damage diagrams. Show the
location and extent of damage on copies
of the diagrams given in this chapter.
The damage can be drawn by hand.
Accurately locating damage on a diagram
will greatly help the damage assessment
procedure.

(c) Marking damage. Mark the
damaged structure using grease pencil or
paint. Use the labeling scheme given in

Figure 1-3.

4-8

CAUTION

Use of lead pencil in some areas
will cause corrosion.

1 Use a bright color to
outline each area of damage as it is
located and recorded on the DA Form
2404. Attempt to make the outline
visible from all angles.

2 Draw arrows on inside skin
panels, webs, and bulkheads to point
toward areas of damage that are hidden.

c. Damage Measurement. If the assess-
ment indicates that the damage should be
repaired by BDAR or standard procedures,
no damage measurement 1is
necessary. Damage measurement is
required to determine if structural
repair (other than cleanup) can be
deferred, or if self-recovery of the
damaged aircraft is feasible. Damage
measurement may also be required if a
BDAR repair does not restore original
strength. Begin damage measurement with
the largest damage.

(1) Caps and longerons.

(a) The parameters involved in
measuring damage to a cap or longeron
are shown in The pertinent
values are as follows:

CD = Depth of damage.

CL = Length (width) of damage.
A = CL x CD = area of damage.
D = Distance between damages.

In[Figure 4-4, the length of the flat-

tened cross section shown is a+b.

If CD is the depth of the damage into
the flattened cross section, then CS Is
the length of the remaining effective
cross section still capable of support-
ing load, and CS= (at+b)-CD. Always
measure CD.
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Figure 4-4. Damaged Cross Section
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(b) Damage measurements apply
after cleanup and smoothing or after
BDAR has been accomplished; however, as
a practical matter, measurements must
often be taken before smoothing to make
a decision on deferrability. Hence,
when estimating damage limits before
cleanup and smoothing, make allowance
for the material that will be removed in
smoothing. This applies particularly to
cracks; the length of the crack must be
included in the depth (CD) and length
(CL) measurements. When measuring
damage, use the following procedures if
possible:

1l Clean all damaged areas
thoroughly. Use brushes and rags to
remove dirt and film from small crevices
where damage may be present.

2 Smooth all jagged and
rough edges and be sure to cut out all
radiated cracks. Use largest corner
radii possible in the cut-outs; avoid
sharp corners.

3 Measure damage after
smoothing or if measuring before
smoothing, make allowance for the
material which must be removed during
smoothing.

4 Use a steel rule graduated
in tenths of an inch and measure each
damage dimension to the next higher
tenth.

5 Include the size of the
hole when measuring damage that extends
into a fastener hole or lightening hole.

6 Record on DA Form 2404.

(2) Webs, panels, floors, and
decks.

(a) Refer to[Figures 4-§ and
4-6 for the measurements of "WL" and

"D.™ "WL"™ is the largest dimension
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across the damage, regardless of direc-
tion and must include all radiated
cracks. “D” is the distance between
damages. Take and record measurements

as described in[paragraph 4-2.c(1) (b).

(b) Honeycomb sandwich struc-
tures. Refer to for the
measurement of “WL” and “D.” If a pro-
jectile hits a sandwich panel at an
angle, the damages in the two skins may
be off-set and of different sizes.
Measure the damage on the side with the
largest damage (usually the exit side),
and make sure that the measurement
includes the damaged area on the other
side. “WL” is the largest dimension
across the damage (both sides),
regardless of direction, and must
include all radiated cracks. “D” is the
distance between damages. Take and
record the measurements as previously
described.

d. General Damage Limits.

(1) The allowable damage limits
corresponding to the damage measurements
of [paragraph 4-2.¢ are designated for a
given condition as follows:

CD" = Allowable depth of
cap/longeron damage.

DL* = Allowable length (width) of
cap/longeron damage.

A* = Allowable area of damage.

D* = Minimum allowable distance
between damages.

WL® = Allowable largest dimension
across web/panel damage.

N = Minimum Damage Factor.
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IMPORTANT: MEASURED LATERAL
DAMAGE MUST INCLUDE ALL
RADIATED CRACKS.

Figure 4-6. Measuring Damage in Floors and Decks
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Figure 4-7. Measuring Damage in Honeycomb Panels

(2) Allowable damage limits are
associated with the conditions of
the primary structural elements as
described below. A damage limit for a
given condition is a measure of the
amount of damage that a structural
member can sustain and still support
the loads associated with the given
condition. These limits were developed
from the aircraft manufacturer’s origi-
nal engineering design calculations.

(3) Condition is an indicator of
the residual capacity of a damaged struc-
tural element to perform its function.
Battlefield damaged structures or BDAR
repair ed structures are classified in
three conditions:

(a) Condition 1. Aircraft
fully flight capable. No flight
restri ctions; however, on a battlefield
under the pressures of time and tactical
situations’, the assessment of structural
damage may not have revealed all the

4-12

damages. Therefore, aircraft with struc-
tural damage whether repaired or repair
deferred should be inspected after every
flight. The inspector should look for
crack growth, evidence of overstress,
growth of allowable deformation, or the
development of new cracks at other loca-
tions.

(b) Condition 2. Self-recovery
capable. Self-recovery may be required
to move a damaged aircraft to a repair
site or from one site to another, when
towing is not feasible. Self-recovery
is preferable to disassembly and boxing
an aircraft for transportation. As time
permits, proceed as follows:

1 Mark all visible cracks
and the extent of other structural
damage with chalk, grease pencil, paint,
tape, or other available means so that
any growth in the damage can be quickly
recognized.



2 Perform any feasible on-
site BDAR fixes as required for self-
recovery.

(c) Condition 3. Structural
damage not repairable by BDAR tech-
niques, not self-recovery capable. The
airframe is so extensively damaged that
no useful or needed functions can be
restored within the available time and
resources. These aircraft will be:

1 recovered or evacuated to
a facility with the resources to repair
the airframe,

2 used as a source of can-
nibalized components, or

3 destroyed. This is a last
resort.

(d) These conditions apply to
the primary structure and should not be
confused with the mission capability
classifications. Mission capability is
dependent on equipment condition.

(4) In a given condition if all
damages are equal to or less than the
corresponding allowable damage limits
and the distance between damages are
equal to or greater than the correspond-
ing minimal allowable limit, that is,

Ch < CD*
CL < CL"
WL < WL®

D>D-*

the aircraft may be released for flight
in that condition. Repair may be
deferred although some clean-up and
smoothing of the damage will be required
as will inspection for damage growth
after every flight. Special con-
sideration should be given to damage
exposed to the airstream, particularly
to the effects of ram air, rain, and
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petaling. Petals may vibrate in the
passing airflow, rapidly creating cracks
in the supporting base metal. Large
pieces of metal may peel off and damage
other parts of the aircraft. The
distance D between damage sites for
most structures has a minimum required
spacing. The spacing requirement is
expressed as a multiple factor (N) of
the measured area of damage.

(a) The factor applies to the
damage actually measured not to the
maximum damage limit for the structure.

(b) The factor applies to the
largest dimension of the largest damage
between which separation is being
measured.

(c) The factor applies only if
the dimensions of both damages, when
added together, exceed the single damage
limit.

(5) Continuous members. Allowable
damage limits for caps, longerons, webs,
floors, decks, and stiffness are given
throughout this section as appropriate.

(6) Damaged fittings, attachments,
and splices are classified as unservice-
able and must be repaired, reinforced,
or replaced if any of the following
conditions exist:

(a) Damage to the fitting has
removed more than 20 percent of the
structural cross section at any one
location.

(b) One or more fasteners
connecting the fitting to a continuous
aircraft component are bent, sheared,
stripped, or loose.

(c) The fitting shows signs of
overstress or structural distortion.
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(7) Damage limits are calculated
on the basis of the AH-1S structural
analysis and tend to be conservative.
Assessors using damage limits to prepare
damage assessments should consider them
as guides and balance the damage limits
against the judgment resulting from
their own experience.

e. Fuselage Damage Assessment.
(1) General.

(a) The fuselage midsection
primary basic structure consists of a
box beam starting at FS 148.5 and
extending to FS 300.68,
Forward of the box beam (FS 148.5), two
fuselage beams and cockpit floors extend
forward to FS 61.25 to support the cock-
pit and gun turret. The tail boom
attaches to the fuselage at FS 300.68
and extends to the fin which supports
the tail rotor and the stinger (tail
bumper).

(b) The fuselage box beam con-

sists of 4 caps =9 land 4-11)
connected vertically by the webs of the
fuselage beams (Figures 4-10| and 4-12)

and connected horizontally by the upper
and lower panels EEI&EEE%Z:%Eﬂ. Bulk-
head flanges act as spacers between

the caps, both vertically and horizon-
tally, and should be treated as caps in
a damage assessment. The bulkheads also
hold the shape of the aircraft and
distribute concentrated loads into
vertical panels and/or horizontal
panels. The concentrated loads include
the loads from the landing gear, pylon,
wing attachments, elevator, tail rotor,
fin, and tail bumper.

the

(2) Damage measurement.

(a) Reproduce [Figures 4-14| to
4-17 as required, and use to mark up
damaged areas.
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(b) Refer to to
4-13 for definition and identification

of primary fuselage structural elements.

(c) Mark all detected damage on
the appropriate figure, and add remarks
to clarify markings as described in

paragraph _4-2.6H(9).

(d) Refer to [paragraph 4-2. c|
and for each damaged element, measure
the depth "CD" and the length (width)
"CL™ or "WL"™ of each damage. Count the
number of damages and measure the D"
between damages. Start with the worst
damage. Record the values on DA Form
2404 and compare therewith the allowable
damage limits given in this section.
Select the set of allowable damage
limits which are next larger than the
measured damage, determine the
corresponding condition. Consider
whether damage could result in flight
failure of other elements. Attempt to
visualize what effect large defections
of damaged member will have on adjacent
structure.

(e) Decide on whether repair
can be deferred or whether damage should
be fixed and what the condition of
deferred or repaired damage would be.

() Determine the priority of
the various required repairs based on
repair time, difficulty of repair,
resources available, tactical situation,
and need for the aircraft, etc. The
longest repair time normally is given
the highest priority and is most
critical.

(g) Enter repair requirements
on DA Forms 2404.

(3) Allowable fueslage damage
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Figure 4-9. Primary Structural Caps L/H
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Primary Structural Caps R/H

Figure 4-11.
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Figure 4-13. Fuselage Box Beam Panels
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(a) Fuselage caps. Mark damage
to fuselage caps on| Figures 4-14 and
4-15.

1l Condition 1. The damage
limits for cap damage for condition 1
are shown in The damage
limits are given in terms of CL , CD’,
and D .

2 Condition 2.

a If a damaged aircraft
has been flown back from a mission, it
can be assumed that a degree of struc-
tural integrity remains.

b For the self-recovery
flight of [paragraph 4-2.d(3) (b), damage
may exceed the maximum allowable of

except that:

[1] NO cap may be
completely ruptured; local CS may be
3/8 to 1/2 inch and attached to either
a web or a floor.

[2] 1T a cap has rup-
tured or appears near rupture, apply a
quick external patch before self-
recovery.

[3]1 If a cap is badly
damaged in a number of locations close
together, apply a long external stringer
over the damaged area, and secure to
undamaged structure at the ends and at
each opportunity in between.

3 Condition 3. Ifany cap
is completely ruptured and available
resources to apply an external patch are
not available, the aircraft should not
be flown.

(b) Bulkhead flanges. Bulkhead
flanges act as vertical and horizontal
spacers between the caps. CL”, CD”, and
D” damage limits on the bulkhead flanges
are the same as the cap damage limits
in that fuselage station. The limit
values are found in| Table 4-2| for

™ 55-1520-244-BD

condition 1. Criteri a for conditions 2
and 3 for cap damage also applies to
damage limits for bul khead flanges.

(c) Webs, panels, decks,
floors. Refer to Fiqure 4-14 thru 4-17.

1 Condition 1.

a Web 1 (4, |[Figure 4-14
and 9, |Figure 4-12) between FS 61.25 and
FS 138.70.

Largest allowable damage -
WL" = 2 inches.

Closest allowable damage
spacing - D" = 4 inches.

Allowable number of damages per
panel - 2.

Other: see dbeow.

b web (1, [Figure 4-10] and

(9, [Figure 4-12) between FS 138.70 and
FS 148.5.

Largest allowable damage -
WL" = 2 inches.

Allowable number of damages - 1.

Other: see d below.

¢ For item numbers: 2, 4,

Figure 4-14/

Largest allowable damage -
IL * = 2 inches.

61 71

Closest allowable damage
spacing - D> = 4 inches.

Allowable number of damages per
panel - 4.
Other: see d below.

qdApplicable to a, b, and
c above:
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Table 4-2. Allowable Fuselage Damage Limits-Condition 1, Fuselage Caps ()
UPPER LEFT CAP DAMAGE UPPER RIGHT CAP DAMAGE
FUSELAGE LENGTH | DEPTH | REMAIN- | DISTANCE | LENGTH | DEPTH | REMAIN- | DISTANCE
STATION CL' cD! ING CS' | D' (3) CL' cD' ING CS' D'(3)
_ (2) D'=NxCL' (2) D'=NxCL'
61.25- 93.00 | 1.80 .90 1.05 9 2.00 [1.00 1.12 10
93.00-138.70 | 1.00 .50 1.58 5 1.00 .50 1.62 5
138.70-148.50 | 1.00 .50 1.60 5 2.00 [1.00 1.12 10
148.50-186.25 | 2.00 [ 1.00(*)[1.12 10 2.00 [1.00(*)]1.12 10
186.25-213.94 | 1.20 .60(*)] 1.57 6 1.80 L90(*)} 1.22 9
213.94-250.00 .60 .30 1.74 3 .80 .40 1.72 4
250.00-268.25 | 1.40 .70 1.38 7 1.00 .50 1.62 5
268.25-299.57 | 1.40 .70 (5) 7 2.00 |1.00 (5) 10
LOWER LEFT CAP DAMAGE LOWER RIGHT CAP DAMAGE
LENGTH | DEPTH | REMAIN- | DISTANCE | LENGTH [ DEPTH | REMAIN- | DISTANCE
cL' cD' ING CS' D' (3) CL' cD' ING CS' D' (3)
(2) D'=NxCL' (2) D'=NxCL'
61.25- 93.00 | 1.40 .70 1.47 7 1.60 .80 1.37 8
93.00-138.70 | 2.00 |1.00 1.07 10 2.00 | 1.00 1.07 10
138.70-148.50 | 2.00 [1.00 1.12 10 2.00 }1.00 1.12 10
148.50-186.25 | 2.00 [1.00(*)] 1.11 10 1.60 .80(*)1 1.31 8
186.25-213.94 | 1.60 .80("%)] 1.44 8 2.00 [1.00(*)]1.10 10
213.94-250.00 | 2.00 [1.00 (5) 10 1.00 5 (5) 5
250.00-268.25 | 1.60 .80 1.29 8 1.00 5 1.59 5
268.25-300.68 | 1.80 .90 (5) 9 1.40 .70 (5) 7
(1) All dimensions in inches. See[Figure 4-3]
(2) Always measure CD. CS" is an approximate value and is listed here only as a
reference dimension.

(3) The D" limit may be waived if the CL" values of both adjacent damages combined

do no exceed the CL*®

value for that member.

(4) All damage 10 inches fore and aft of station 186.25 must be repaired per
TM 55-1500-204-25/1,
(5) CS" varies-cap is tapered and changes in cross section.
(6) Damage limit values for caps, CL", CD", and D", also apply to damage limits
for bulkhead flanges in that fuselage station for a given condition.
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[1] Three cap/bulkhead
to web/panel attachments may be damaged.

[2] No visible defor-
mation or buckling.

[3]1 Any damage 10
inches fore and aft of station 186.25
must be repaired.

2 Condition 2.

a Web (1, |Figure 4-10|
and 9, [Figure 4-12) between FS 61.25 and
FS 138.70.

Largest allowable damage -
WL" = 4 inches.

Closest allowable damage -
spacing D* = 3 inches.

Allowable number of damages per
panel - 2.

b Web (1, [Figure 4-10 and
9, [Figure 4-12) between FS 138.70 and FS
148.5.

Largest allowable damage -
WL" = 4 inches.

Allowable number of damage - 1.

c For item numbers: 2,
4, 7, FEigure 4-14] The maximum limit
for any adjacent webs or panels are as
follows:

Largest allowable damage -
WL" = 4 inches.

Closest allowable damage -
spacing D* = 3 inches.

Allowable number of damages per
panel 10.
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On non-adjacent panels as much as 25
percent of the area may be missing
(blast damage). Within reason, visible
buckling and deformation (blast damage)
are allowable, provided that they do not
occur at the same place as major frag-
mentation damage and aggravate flight
loads on the damaged members. Heavily
damaged capstrips (say CS=0.375 to

0.5 inch) must be relatively straight in
the area of maximum-damage and the
remaining cross-sectional area must be
attached to a side panel or web.

3 Condition 3. Damage ex-
ceeds the damage limits of condition 2.

(d) Pylon support.
1l General.

a The pylon support
extends from FS 186.25 to FS 213.94, and
is located directly above the deck at
about WL 65, Figure 4-18.| 1t provides
five flexible mounts for the transmission
one at each corner and one approximately
at FS 213 at aircraft center line and
under the transmission/engine attachment
point.

b The wing carry-through
structure for the center wing spar is
located directly under the pylon sup-
port, approximately one third the length
of the bay behind FS 186.25. The
transmission is attached by link (1) to
the top of the wing carry-through.

c Link (1) provides a
direct load path from the rotor shaft to
the wing carry-through which distributes
the rotor thrust to the aircraft side
skin. The pylon support with its five
flexible mounts provides stability to
the transmission and pylon installation,
and distributes loads other than the
direct tension in link (1) to adjacent
bulkhead and skin panels. Such loads
are primarily due to the inertia of the
transmission and pylon during violent
maneuvers.
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Figure 4-18. Ppylon Support
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d The pylon support con-
sists primarily of built-up sheet metal
members. It consists of an open frame
(6), (5), (3) at about WL 77, held in
place by four posts (9), (7), (4), and
(10), one at each corner. Bulkhead
186.25 forms the front edge of the frame
but is not shown on_Figure 4-18]

2 Damage measurement.

a Reproduce| Figure 4-18
as required for markup.

b Mark all detected
damage on add remarks to
clarify markings as described in
[paragraph 4-21(b)(9). This paragraph
contains instructions for marking dama-
ges on the aircraft itself.

c Refer to paragraph
4-2.c and, for each damaged member,
measure the depth "CD" and the maximum
length (width) "WL" of each damage.
Count the number of damages and measure
the distance “D” between damages.
Compare them with the damage limits
given in|paragraph 4-2Je. Select the
set of allowable damage limits which are
next larger than the measured damage and
determine the corresponding condition.

d Consider whether
damage could result in flight failure of
other members. Attempt to visualize
what effect large deflections of damaged
members will have on adjacent structure.

e Decide on whether
repair can be deferred or whether damage
should be fixed and what the condition
of the deferred or repaired damage would
be.

3 Allowable damage limits.

a Condition 1. Built-up
metal members (frame, posts):
CD* = 0.5 inch
WL" = 1.0 inch
D* = 8.0 inches

TM 55-1520-244-BD

No damage to transmission mounts.
Geometry of mounts is not compromised by
warpage or deformation of frame, posts,
or other structure.

Machined members:

CD* = 0.5 inch
WL" = 1.0 inch
D* = 8.0 inches

No damage within 3 inches of an attach-
ment boss. No warpage or permanent
deformation.

Link (1, [Figure 4-18):

No visible damage except for nicks and
scratches, in which case inspect after
every Tlight for development of cracks.

b Condition 2. Built-up
sheet metal members (frame, posts):
cD*
WL®

1.5 inches

75 percent of the width of
any one element in a
member may be missing.

Sed Fiqure 4-19 for de-

finition of an element.

Two transmission mounts may be damaged
and in effective.

Machi ned members:

CD" = 1.5 inches
WL" = 3.0 inches
D" = 6.0 inches

Warpage from blast damage may not inter-
fere with functioning of other essential
systems such as causing binding in the
flight control system.

Link (1, [Figure 4-18):
CD" = 0.25 inches

c Condition 3. The allow-
able damage of condition 2 is exceeded.
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ELEMENT 1

ELEMENT 3

Figure 4-19. Post Member Consisting of Three Elements

f. Tail Boom Damage Assessment.
(1) General.

(a) The tail boom is attached

lage midsection at FS 300.68,
[Ei&iﬁSZZEEﬁ The tail boom and the fin
each have their own sets of reference

lines. At FS 300.68 the corresponding
Boom Station (BS) is 41.32.

(b) The tail boom supports the
elevator, fin, tail rotor, and tail boom
stinger. The tail rotor and fin apply
lateral loads to the tail boom at a
point in space some 60 inches above the
centroid of the tail boom. This results
not only in a lateral bending moment on
the tail boom and fuselage but also in a
twisting action or torsion. The tail
rotor driveshaft runs along the top of
the tail boom and the leading edge of
the fin.
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(c) The tail boom is a semi-
monocoque shell consisting of four
longerons acting as caps, covered by
a skin stiffened with stringers and
bulkheads or frames. The bulkheads
or frames act as spacers between the
longerons and hold the shape of the
shell. There are five structural
bulkheads. The two at BS 41.32 and
59.50 distribute the fuselage-tail
boom attachment loads into the shell.
The one at BS 143.28 distributes the
elevator loads. The two at BS 206.00
and 227.00 support the fin and tail
boom bumper. The fin is a honeycomb
core airfoil section.

(d) The damage assessment
procedure described in_paragraph 4-2
consists of damage measurement and
determination of the corresponding
allowable damage limits and associated
condition. A repair plan is recorded
on DA Form 2404.




(2) Damage measurement.

(2) Reproduce[ Figure 4-20 and
[Figure 4-21 |as required. The figures
identify primary boom structural members
by bubble number.

(b) Mark all detected damages
on the appropriate figure, add remarks
to clarify markings as described in
[paragraph 4-2.b(9).

(c) Refer to paragraph 4-3.c
and for each damaged element, measure
the depth “CD” and length (width) “CL”
or “WL” of each damage. Count the
number of damages, N, and measure the
distance “D” between damages. Record
these values for each damaged element
on DA Form 2404 and compare them with
the allowable damage limits given in
[paragraph 4-2.F(3). Select the set of
allowable damage limits which are next
larger than the measured damage and
determine the corresponding condition.

(d) Consider whether the damage
could result in flight failure of other
elements. Attempt to visualize what
effect large deflections of damaged mem-
bers will have on adjacent structure.

(e) Decide on whether repair
can be deferred or whether damage should
be fixed and what the condition of the
deferred or repaired damage would be.

() The fin is attached to the
tail boom in Bays 13 and 14 of Figure
4-20. Damage in these bays to the tail
boom or fin may result in structural
deformation or structural deflections
under flight conditions that may prevent
operation of the driveshaft to the tail
rotor. Availability of tail rotor
control will determine if the aircraft
frame is in condition 1, 2, or 3.
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(g) The areas around the tail
boom/fin attachment and around the tail
rotor attachment are particularly sen-
sitive since the tail rotor gearboxes
are mounted in these areas. If the
structure supporting the gearboxes is
damaged and deformed such that gearbox
alignment is disturbed. the driveshafts
will probably bind.

(3) Damage limits.

(a) Because ground fire aiming
sometimes does not fully account for
aircraft speed, the rear of the aircraft
is more susceptible to combat damage
than the front.

(b) Tail boom caps, bulkhead
flanges (between caps), fin spar caps,
and fin trailing edge.

1  Mark damage to continuous
structural elements on [Figures 4-20 and
4-21. The main continuous structural
members are identified by bubble
numbers.

2 Condition 1.

a The damage limits for
condition 1 for the tail boom longerons,
BS 41.37 to 194.30, are shown in Table
4-3. The damage limits are given in
terms of CL", CD", and D-".

b If there is struc-
tural damage to the tail boom between
BS 194.30 and 227.00 or to the fin but
the fin does not visibly deflect under
full rotor power and operation is nor-
mal, repair may be deferred and the
aircraft released to fly in condition
1. Some cleanup and covering of ope-
nings may be required for aerodynamic
purposes or to keep water out.
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Table 4-3. Allowable Tail Boom Damage Limits-Condition 1, Tail Boom Longerons
UPPER LEFT LONGERON DAMAGE ___UPPER RIGHT LONGERON DAMAGE |
TAIL LENGTH [ DEPTH [ REMAIN- | DISTANCE | LENGTH | DEPTH | REMAIN- | DISTANCE
BOOM cL! co' ING CS' | D' (2) cL' ¢’ ING CS' D' (2)
STATION (3) D'=NxCL' (3) D'=NxCL'
41.37- 59.50 | 4.0 2.0 4.57 10 4. 3.0 3.57 10
59.50- 80.44 | 4.0 3.0 3.57 10 4.0 3.0 3.57 10
80.44-101.38 | 1.6 .80 5.77 8 4.0 2.7 3.87 10
101.38-122.33 | 2.4 1.2 5.37 10 4.0 2.7 3.87 10
122.33-143.28 | 4.0 2.4 4.17 10 4.0 2.6 3.97 10
143.28-164.23 | 4.0 2.7 3.87 10 4.0 2.8 3.77 10
164.23-185.18 | 4.0 3.0 3.57 10 4.0 3.0 3.57 10
185.18-194.30 | 4.0 3.0 3.57 10 4.0 3.0 3.57 10
194.30-227.00 - See |paragraph 4—2.fé3%ébg
LOWER LEFT LONGERON DAMAGE W IGHT LONGERON DAMAGE
LENGTH [ DEP