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1. SCOPE

1.1 Purpose. The purpose of this standard is to describe the Air Force Aircraft
StructurcilIntegrity Program, define the overall requirementsnecessary to
achieve structural integrity of USAF airplanes. nnd $pec i fy ucceptttnce methods
of contractor complinnce. This stnndard shall bc used by:

n. Contractors in conducting the development of an :Iirfrumefor a particular
weapon or support system

b. GoVcrnmcnt personnel in !mtnngingthe development. production, and opera.
tionnl support of o particular airplane system throughout its life cycle.

1.2 ~plicnbitity. The degree of applicabilityof the various portions of
this stmdnrd may vary between nirplcurcsystems as specified in 1.3.

1.2.1 Type of aircraft. This standard is directly applicable to manned power
driven aircraft having fixed or adjustable fixed wings and to those portions
of manned helicopter md \t/sTOLaircraft which hove simiIor structurttlcharac-
teristics. Helicopter-typepower transmission systems, including lifting and
control rotors, and other dynamic machinery, and power generators, engines,
and propulsion systems OTC not covered by this stondnrd. For unnmnned vehicles,
certain requirementsof this stnndord may be waived or fnctors of snfety reduced
cocmenstt7atewith sufficient structural safety and durability to meet the intend-
ed use of the airfrnmc. Wnivers tmd deviations shall be specified in the con-
tract specificationsand shal1 have specific Air Force npprov31 prior to commit-
ment in the design.

1.2.2 Type of program. This standard applies to:

Il. Future airplnne systems

b. Airplane systems procured by the Air Force but developed under the auspices
of another regulatory activity (such as the FAA or USN)

.,
c. Airplanes modified or directed to new missions.

1.2.3 Tme of structure. This standard applies to ❑etalIic :md nonmetallic
structures unless stated otherwise in the specifications referenced herein.

“

1.3 lledificntions. The Air Force wi11 make the decision regurding ttpplica-
tion of this standard nnd ❑ay modify requirementsof this standard to suit
system needs. The description of the modifications shrillbe documented in
accordance with 5.1.1.

Downloaded from https://www.everyspec.com
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2. REFERENCED DClllMENTS

●
✏

2.1 Issues of documents. The following documents, of the issuein effecton
date of invitationfor bids or requestfor proposal.form a part of this stan-
dard to the extent specified herein:

SPECIFICATIONS

Military

MI L- I-6S70 Inspection Program Requirements, Nondestfictive, for Aircraft
and Missile Materials and Parts

MIL-A-8860 Airulane Strerw?th and Rigidity.
MIL-A-8861
MI L-A-8862

MI L-A-8865
MIL-A-8866

MIL-A-8867
MIL-A-8869
MIL-A-8870

MIL-A-8871

MIL-A-8892
MIL-A-8893
MIL-R-83165
MIL-C-lt3166
MIL-A-83444

STANOARDS

Military

MIL-STD-499
MIL-STD-882

MIL-STD-1515

MIL-STD,-1568

Ai~lane Stren~th and Ri~idity;
Ai~lane Strength and Rigidity,
Hand1ing Loisds
Airplane Strength and Rigidity,
Airplane Strength and Rigidity,
Repeated Loads, and Fatigue
Airplane Strength and Rigidity,
Airplane Strength and Rigidity,
Airplane Strength and Rigidity,
Divergence
Airplane Strength and Rigidity,
Tests
Airplane Strength and Rigidity,

General Specification for
F1ight Loads
Landplane, Landing and Ground

Miscellaneous laads
Reliability Requirements,

Ground Tests
Nuclear Weapons Effeets
Vibration Flutter and

F1ight and Ground operations

Vibration
Sonic FatigueAirplane Strength and Rigidity,

Recorder, Signal Data, kLN1-SS3/A
Converter-multiplexer,Signal Data, General Specification for
Airplane Oamage Tolerance Requirements ●i

Engineering Management
System Safety Program for Systems and Associated Subsystems
and Equipment, Requirements for
Fasteners to be Used in the Oesign and Construction of
Aerospace Mechanical Systems
Materials and Processes for Corrosion and Prevention and
Control in Aerospace Weapons Systems

2
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NANDBODKS

6
Military

MIL-HDBK-5 Metnllic t.laterialsand Elements for Aerospace Vehicle
Structures

MIL-HOBK-17 Plastics for Flight Vehicles
MIL-HDBK-23 Structural Sandwich Composites

Air Farce Systems Command DesiRn Handbooks

DH 1-0 General
OH 1-2 General Design Factors
DH 2-o Aeronautical Systems
DH 2-7 System Survivabi1ity

(Copies of specifications,standards, drawings and pub]ications required by con-
tractors in connection with specific procurement functions should bc obtained
from tbe procuring activity or as directed by the contracting officer.)

2.2 Other publications. The following document forms a part of this standard
to the extent specified herein. Unless otherwise indicated, the issue in effect
on date of invitation for bids or request for proposal shall apply.

Other Publications

t.CIC-HB-01 Domnge Tolerance Design Handbook

(Applicntion for copies should bc addressed to the Metals and Ceramics lnfor-

6
nation Center, BattelIe Memorial lnstitute, Columbus, Ohio 43201.)

—
3. DEFINITIONS. Definitions wi11 bc in accordance with the documents listed
in Section 2 and os specified herein.

3.1 Durability. The ability of the airframe to resist cracking (including
stress corrosion and hydrogen induced cracking), corrosion, therm 1 degrndn-
tion, delamination,weor, and the effects of foreign object d:unagefor a
specified period of time.

3.2 Economic life. That operntionol life indicntcd by the results of the
durability test program, i.e., test pcrformnnce intcrpretacionand evaluation
in ttccorihmcewith NIL-A-8867 to be avtiilablcwith tht.incorpnrntionof Air
Force npproved n“d committed production or retrofit changes and supporting

application of the force structural m:tintcnancePlnn in accordance” with this
standard. In
correct local

general, production or retrofit changes wi11 be incorporatedtq
design nnd manufacturing deficiencies disclosed by test. It

3
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wil1 be assumed that’the economic life of the test article has been attained
with the occurrence of widespread damage which is uneconomical to repair and,
if not repaired, could cause functionalproblems affecting operational readi-
ness. This can generally be characterized by a rapid increase in the number
of damage locations or repair costs as a function of cyclic test time.

3.3 Initial quality. A measure of the condition of the airframe relative to
flaws, defects, or other discrepancies in the basic materials or introduced
during manufacture of the airframe.

3.4 Stnctural operating mechanisms. Those operating, articulating, and
control mechanisms which transmit structural forces during actuation and
movement of structural surfaces snd elements.

3.5 Damage tolerance. The ability of the airframe to resist failure due to
the presence of flaws, cracks, or other damage for a specified period of
unrepaired usage.

4. GENERAL REQUIREMENTS

4.1 Discussion. The effectiveness of any military force depends in part on
the operational readiness of weapon systems. One major item of an airplane
system affecting its operational readiness is the condition of the structure.
The complete structure, herein referred to as the airframe, includes the fuse-
lage, wing, empennage, landing gear, control systems and surfaces, engine
mounts, structura1 operating mechanisms, and other components as specified in
the contract specification. To maintain operational readiness, the capabili-
ties, condition, and operational 1imitations of the airframe of each airplane
weapon and support system must be established. Potential structural or material
problems must be identified early in the life cycle to minimize their impact on
the operational force, and a preventive maintenance program must be determined
to provide for the orderly scheduling of inspections and replacement or repair
of life-limitedelements of the airframe.

4.1.1 The overal1 program to provide USAF airplsnes with the required struc-
tural characteristics is referred to as the Aircraft Structural Integrity
Program (ASIP). General requirementsof the ASIP are to:

I

a. Establish, el,aluate, and substantiatethe structural integrity (airframe
strength, rigidity, damage tolerance, and durability) of the airplane.

I

b. Acquire, evaluate, and utilize operational usage data to provide a continual
assessment of the in-service integrity of individual airplanes.

I

c. Provide a basis for determining logistics and force planning requirements
(maintenance,inspections, supplies, rotation of airp’anes, system phaseout,
and future force structure).

4
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d. Provide ISbasis to improve structural criteria and ❑ethods of design,

@

evaluation, curdsubstantiationfor future airplanes.

4.1.2 The majority of detai1 requirementsare published in the referenced
military specifications. This stmdard repents some of these requirements
for emphasis md contains additional requirementswhich are not current1y
included in the military specifications. Any differences in detai1 require-
nsnts thnt may exist between this standard and the referenced documents
listed in Section 2 shnl1 be brought to the immcditt:eattention of the Air
Force for resolution. The ODDli Cttbl C specifications. including the latest

revisions thereto, for n pnr~;cular air~lmc shnl1 be as statd” in the con-
tract specifications. -

4.2 Requirements. ASIP consists of the following five interrelatedfunctional
tusks as specified in table 1 nnd figures 1, 2, and 3:

a. Task 1 (design information): Development of tho& criteria which”must
be applied during design so that the specific requirementswi11 be ❑ot.

b. Task II (design analysis and development tests): Development of the
design environment in which the riirfrnme must operate nnd the response of
the airfrome to the design environment.

c. Task 111 (full scale testing): Flight and laboratorytests of the air-
frame co assist in determinationof the stmcturol adequacy of the design.

d. Task IV (force management data pnckage): Gcncrntion of data required
to manage force operations in terms of inspections,modifications,and

0
damage assessments.

e. Task V (force mnntw!ementl: Those orserations that must be conducted by
the Air Force during f;rce operations tb ensure damage tolerance and dur--
ability throughout the useful life of individualnirplancs.

s. DETAIL REQUIREMENTS

5.1 Oesi~ information (Task 1~. The design information task encompasses
those efforts re,quiredto apply the existing theoretical, experimental,
applied research, and operational experience to specific criteria for materials
selection and structural design for the airplane. Tho object ive is to ensure
that the appropriate criterin md planned usage are applied to an airplane
design so that the specific operational requirementswill be met. This task
begins as early 8s possible in the conceptual phase and is finn]ized in sub-
sequent phases of the airplane 1ife CYCIC.

s

,. ./’
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5.1.1 ASIP master plan. The contractor shall prepare an ASIP Master Plan in
accordance with the detail requirements specified in the contract specifica-
tions. The purpose of the ASIP Master Plan is to define and document the
specific approach for accomplishmentof the various ASIP tasks throughout
the life cycle of the airplane. The plan shal1 depict the time phased
schedulingand integrationof al1 required ASIP tasks fo,rdesign, develop-
ment, qualification, and tracking of the airframe. The plan shall include
discussion of unique features, exceptions to the requirements of this standard
and the associated rationale, snd any problems anticipated in the execution
of the plan. The development of the schedule shal1 consider all interfaces,
impact of schedule delays (e.g., delays due to test failure), mechanisms for
recovery programming, and other problem areas. The plan and schedules shall
be updated annual1y and when significant changes occur. The ASIP Master Plan
shal1 be subject to approval by the Air Force.

5.1.2 Structural design criterio. Detail structural design criteria for the
specific airplane shal1 be established by the contractor in accordance with
the requirementsof the specificationsas specified in 5.1.2.2. These speci-
fications contain design criteria for strength, damage tolerance, durability,
flutter, vibration, sonic fatigue, and weapons effects. The structuraldesign
criteria for damege tolerance and durability are further specified in S.1.2.1
for special emphasis.

5.1.2.1 Damage tolerance and durability design criteria. The airframe shall
incorporatematerials, stress levels, and structural configurationswhich:

a. Allow routine in-service inspection

b. Minimize the probability of loss of the airplane due to propagation of
undetected cracks, flaws, or other damage

c. Minimize cracking (includingstress corrosion and hydrogen induced crack-
ing), corrosion, delamination, wear, and the effects”of foreign object damage.

Dm~ge .toler~”ce design approaches shal1 be used to insure structural SafetY

since undetected flaws or damage can exist in critical stnctural components
despit,ethe design, fabrication,and inspection efforts expended to eliminate
their occurrence. Durability structural design approaches shall be used to
achieve Air Force weapon and support systems with low in-servicemaintenance
costs and improved operational readiness throughout the design service life
of the airplane.

5.1.2.1.1 Damage tolerance. The damage tolerance design requirements are
specified in MlL-A-83444, and shal1 apply to safety-of-flightstructure.
Damage tolerance designs are categorized into two general concepts:

a. Fail-safe concepts where unstable crack propagation is locallY contained
through the use of multiple load paths or tear stoppers

6

I
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0
b. Slow crack growth concepts where flaws or defects are not al’lowedto
attain the size required for unstable rapid propagntion.

Either design concept shnl1 assumc the presence of undctectealflaws or damage,
ond shall have a specified residual strcngLh level both during ond at the end
of a specifisd period of unrepaired service usnge. ‘Theinit]nl dsmge size
assumptions,damage growth 1imits, rcsidunl strength requirements and the
minimum periods of unrepaired service usage depend au the type of structure
and the appropriate inspectnbil ity level .

S.1.2.1.2 Curability. The durubi1ity design requirementsore specified in
MIL-A-8866. The airframe shal1 be designed such that the economic 1ifcJis
greater than the design service life when subjcctcd to the design service loads/
environment spectrum. The design scrvicc 1ifc and typical design usage require-
ments will be specifiedby the Air Force in the contract specifications for
each new airplme. The design objective is to minimize cracking or other
structural or materi - degrndation which could rcsult in excessive maintenance
problems or functional problems such as fue) leakage, loss of control effective-
ness, or loss of cabin pressure.

5..1 .2.2 Structural desiRn criteria requirements. Using the requirements in
the System specificationand the referenced ❑ilitary specificationsthe con-
tractor shall prepare the detailed structural design criteria for the”pnrticular
airplane. These criteria and n]1 elements thereof shall require approval by
the Air Force. Detail structural design criteria arc specified in AFSC OH 1-0
mnd OH 2-o and in MIL-A-8s60, MlL-A-8861, NIL-A-8862, h!]L-A-886s, MIL-A-8866,
MIL-A-8869, MIL-A-8870, MIL-A-8892, NIL-A-8893, and t.lIL-A-83444.h%ere appli-
cable, specific battle damage criteria wil1 bc provided by the Air Force.
These criterin will include the threat, flight conditions, and load corrying
capability and duration after damage is imposed, etc. The structure shnl1
be designed to these criteria ond to other criterin as specified in AFSC OH 2-7.

5. 1.3 DnmIRe tolerance and durability control plnns. The contractor shall
prepare damage tolerance and durnbi1ity control plans and conduct the result-
ing progr~s in accordance with this standard, MIL-A-8866, and MIL-A-83444.
The plons shall identify and define fillof the tasks necessary to ensure
compliance with the damage tolerance requirements os specified in 5.1.2.1.1
and MIL-A-83444, Md the durabil ity requirements as specified ip .5.1.2.1.2
and MlL-A-8866. The plans and their individualelements shal1 require appro-
val by the Air Force. The disciplines of fracture mechanics, fatigue, materials
selecticm and processes, environmental protection, corrosion prevention and
control, design, manufacturing, qua] ity control, and nondestructive inspection
ore involved in damage tolerance nnd durobi1ity centrol. The corrosion pre-
vention md control plan shall be in accordance with NIL-STO-1568. The plms
shal1 include the requirement to perform damnge tolerance and durability
design concepts/nnteriol/weight/perfornmncc/cost trade studies during the
early design phases to obtain low weight, cost effective designs which comply
with the requirements of MIL-A-8866 :utdMIL-A-83444.

.. 7
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5.1.3.1 Oamage tolerance control plan. The damage tolerance control plan
shall include as a minimum the following tasks:

a. Basic fracture data (i.e., KIC, ~, KISCC, da/dn, etc.) utilized in the
initial trade studies and the final design and analyses shal1 be obtained
from existing sources or developed as part of the contract in accordance
with 5.2.1.

b. A fracture critical parts list shall be established by the contractor
in accordance with MIL-A-83444. The fracture critical parts list shall
require approval by the Air Force and the list shall be kept current as the
design of the airframe progresses.

c. Design drawings for the fracture critical parts shall identify critical
locations and special processing (e.g., shot peening) and inspection
requirements.

d. Complete nondestructive inspection requirements, process control require-
ments, and quality control requirements for fracture critical parts shall be
established by the contractor and shal1 require approval by the Air Force.
Nondestmctive inspections shal1 comply with MIL-I-6870. This task shal1
include the proposed plan for certifying and monitoring subcontractor,vendor,
and supplier controls.

.e. The damage tolerance control plan shal1 include any special nondestructive
inspection demonstrationprograms conducted in accordance with the requirements
of MIL-A-83444.

f. Material procurement and manufacturing process specificationsshall be
developed and updated as necessary to minimize the possibility that basic
materials and the resulting fracture critical parts have fracture toughness
properties in the important loading directions which are less than those
used in design.

g. Traceability requirements shal1 be defined and imposed by the cor,cractor
on those fracture critical parts that receive prime contractor or subcontractor
in-house processing and fabrication operations which could degrade the design
material properties.

h. Oamage tolerance analyses, development testing, and full scale testing shall
be performed in accordance with this standard, MI L-A-8867 a“d MI L-A-83444.

i. For all fractnre critical parts that are designed for a degree
ability other than in-service noninspectable,
necessary inspection procedures for field use
inspectabilityas specified in MIL-A-83444.

8
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S.1.3.2 Curability control pIa”. The durnbiticy control plan shall inel~e
as o ❑inimum the following tasks:

a. A disciplined procedure for durability design shall bc implemented to
❑inimize the possibility of incorporatingadverse residunl stresses, local
design details, materials, processing, and fabrication practices into” the
airplane design and ❑anufacture which could lead to cracking or failure
problsms (i.e., those problems which hnvc historically been fouridearly during
durability testing or early in service usage). Tho durability control plan
shall encompass the requirements spccified in the durability detail design
procedures of MIL-A-8866.

b. Basic data (i.e., initial quality distributia”, fatigue allowable, etc.)
utilized in the initial trade studies and the final design and analyses shall
be obtained from existing sourc.csor developed as part of the contract in
accordance with S.2.1.

c. A criteria for identifying durability critical parts shall be established
by the contractor amd shal1 require approval by the Air Force. It is e“visio”ed

that durability critical parts wi11 be expensive, noneconomical-to-replaceparts
that are either designed and sized by the durability rsquiremrnts of MlL-A-8866
or could be designed and sized by the requirements of MIL-A-8866 if special
control procedures are not employed. A durability critical parts list shall
be established by the contractor and shalI be kept current os the design of
the airframe progresses.

d. Oesign drawings for the durability critical parts shall identify critical
locations and special processing and inspectio” req”ireme”ts.

@ e. Material procurement md manufacturing process specificntions shal1 be
developed amd updated as necessnry to ❑inimize the possibility that initial
quality is degraded below that nss”med in the design.

f. Experimental determination sufficient to estimate initiol quality by
❑icroscopic or fractogrnphiccxtuninntion shal1 he required for those stmc -
tural areas where cracks occur during ful1 scale durabi1ity testing. The
findings shal1 be usecIin the full scale test data interpretrition and evalu-
ation task as specified in S.3.8 and, as appropriate, in the development of
the force stmctural maintenance plan as spccified in S.4.3.

g.
be

Curability Mal yses, development
perfonnsd in accordmce with this

testing, and full scale testing shall
standard, MIL-A-8866, nnd MIL-A-8867.

9

Downloaded from https://www.everyspec.com



MI L-STD-153DA(11)

5.1.4 Selection of materials, processes, and joining methods. Materials,
processes, and joining methods shal1 be selected to result in a light-weight,
cost-effectiveairframe that meets the strength, damage tolerance, and dur-
ability requirements of this standard and supporting specifications. A
primary factor in the final selection shall he the results of the design
concept/material/weight/costtrade studies pcrfonued a.sa part of the damage
tolerance and durability control programs.

. 0

5.1.4.1 Structural materials, processes, and joinin~ methods selection require-
ments. In response to the request for proposal, prospective contractors shal1
~ify the proposed materials, processes, and joining methods to be used in
each of the structural components and the rationale for the i“dividul sele~-
tions. After contract award and during the design activity, the contractor
shall document tbe complete rationale used in the final selection for each
structural component. This rationale shall include all pertinent data upon
which the selections were based including the data base, previous experience,
and trade study results. The requirements of AFSC DH 1-2, Sections 7A, para-
graph entitled, Materials, and 70, paragraph entitled, Processes, shall be met
as applicable. The selection of fasteners shall be in accordance with MIL-sTD-1515.
The materials, processes, and joining method selections for fracture and durability
critical parts shal1 require approval by the Air Force.

5.1.5 Design service life und design usage. The Air Force wi11 provide the
required design service 1ife and typical design usage as part of the contract
specifications. These data shall be used in the initial design and analysis
of the airframe. The design service life and design usage will be established
through close coordinationbetween the procuring activity and the advanced
planning activities (i.e., Hq USAF, Hq AlWC, IIqAFLC, and using commands).
Design mission profiles and mission mixes which arc realistic estimates of
expected service usage wi11 be established. It is recognized that special
force management actions wil1 probably be required (i.e., early retirement,
early modification, or rotation of selected airplanes) if tbe actual usage
is,more severe than the design usage. Al1 revisions in these data subsequent
to contract negotiations shall be at the discretion of the Air Force but will
require separate negotiations between the Ait-Force and contractor.

I 5.2 Design analyses and development tests (Task 11~. The objectives of the
design analyses and development tests task are to determine the environments
in which the airframe must operate (load, temperature, chemical, abrasive,
vibratory and acoustic environment) and to perform prelimi”ary analyses and
tests based on these environments to design and size the airframe to meet
the required strength, damage tolerance, and durability requirements.

5.2.1 Material and joint itllowa~les.‘1’hecontractor shal1 utilize as appro-
priate the materials and joint allowable data in MI L-HDBK-5, MI L-HDBK-17,
41L- HDBK-23, nnd MCIC-IO)BK-01to support the various design analyses. Other
data sources may also be used but wil1 require approval by the Air-Force.

10
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For those cases where there are insufficientdata rivailnhle,the contractor
shall formulate md perfosm experimentalprograms to obtain the data. Genera-
tion and analysis of test data shal1 meet the requirementsoi”MI L-HDBK-S. The
scope of these programs shnl 1 be defined by the praspect ivc contractors in
their responses to the request for proposn1 and sha11 require approval by the
Air Force.

5.2.2 Loads analysis. The contractor shall comply with the detail require-
❑ents for loads analysis os spccificd in the contrnct specifications. The
l@ds analysis shall consist of dctenninin~ the mognitudc and distribution
of significant static and dynamic loads which the airframe may encounter when
operating within the envelope estnblishcd by the structural design criteria.
This analysis consists of determining the f]ight Ionds, ground loads, power-
plant loads, control system Ionds, and weapon effects. When [Ipplicnble,this
analysis shall include the effects of temperature, aeroelasticity,and dyrmmic
response of the airframe.

S.2.3 DesiRn service loads spectra. Tbc contractor shal1 comply with the
detai1 requirements for design service loads spectrn in MIL.A-B866 os speci-
fied in the contract specifications. These spcctrztshat1 re(ptireapproval
by the Air Foree. The purpose of the design service loads sp~~tra is to
develop the distribution and frequency of loading chat the airframe wi11
experience bctssdon the design service 1ife md typical design usage. The
design service loads spectra and the design chemical/thermalcnvimnment
spectraas specifiedin 5.2.4wi1] be used to develop design fIight-by-flight
stresslenvironment spcctrn as nppropriote to support the various analyses and
test tasks specified herein.

5.2.4 OesiRn chemical/thermnl environment spectra. The contractor shol1
comply with the detni1 requirements for design chemical/thermn1 environment
spectra in MI L-A-8B66 ns specificd in the contract specifications. These
spectra shal 1 require approval by the Air Force. These spectrn shol 1 charac-
terize each environment (i .e. , intensity, durnt ion, frequency of occurrence,
etc.).

5.2.S Stress analysis. The contrttctorshall comply with the detail require-
ments for stress analysis as specified in the contract specifications. This
analysis shall require approval by the Air Force. The stress analysis shall
consist of the analytical determimtion of the stresses, deformation, and
margins of safety resulting from the external loads turdtemperatures imposed
on the airframe. The ability of the oirfrnme to support the critical lottds
and to meet the specified strength requireme”cs shall be ostablishsd. In
addition to verificationof strength the stress analysis shall be used as a
basis for durability and damage tolerance analyses, selection of critical
structural components for design development tests, material review actions,
and selection of loading conditions to be used in the structur:tltesting.

I
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The stress analysis shall also be used as a basis to determine the adequacy
Of Structural changes throughout the Iife of the airplmn= and to dete~ine
the adequacy of the structure for new loading conditions that rcsuIt from
increasedperfomnance or new mission rcquircments. The stress anal ysis shal1
be revised to reflect any major changes to the airfrmne or to the loading
conditions applied to the airframe.

5.2.6 Damage tolerance unalysis. The contractor shall comply with the detail
requirements for damage tolerance analysis in MIL-A-83444 as specified in the
contract specifications. This analysis shall require approval by the Air Force.
The purpose of this analysis is to substantiate the ability of the structural
components to meet the requirements of MIL-A-83444.

S.2.6.1 Analysis procedures. The design f1ight-by-flight stress/environment
Spectra based on the requirements of 5.2.3 and 5.2.4 shall be “Sealin the
damage growth analysis and verification tests. The calculations of critical
flaw sizes, residual strengths, safe crack growth periods, and inspection
intervals shall be based on existing fracture test data and basic fracture
allowables data generated as a part of the design development test program.
The effect of variability in fracture properties on the analytical results
shall be accounted far in the damage tolerance design.

5.2.7 Ourability analysis. The contractor shal1 comply with the detail require-
ments for durability analysis in MIL-A.8866 as specified in the contract ipeci-
fiC3ti0nS. This analysis shall require approval by the Air Force. The purpose
of this analysis is to substrmtiate the ability of the Str”ct”re to meet the
requirementsof MIL-A-6866.

5.2.7.1 Analysis procedures. The design flight-by-flightstress/environment
spectra based on the requirements of 5.2.3 and 5.2.4 shall be used in the
durability analysis and verification tests. The analysis approach shall
account for those factors affecting the time for cracks or equivalent damage
to reach sizes large enough to cause uneconomical functionalproblems, repair,
modification,or replacement. These factors shall include initial quality
and initial quality variations, chemical/thermalenvironment, load SeqUenCC
and environment interaction effects, material property variations, and analy-
tical uncertainties. In addition to providing analytical assurance of a
durable design, the durability analysis will provide a basis for development
of test load spectra to be used in the design development and full scale
durability tests.

.0 .’

S.2.8 Sonic durability analysis. Tbe contractor shall comply with the detail
requirements for sonic durability analysis in MI L-A-8893 as specified in the
COntTaCt Specifications. This analysis shal1 require approval by the Air Force.
The objective of the sonic durability analysis is to ensure that the airframe
is resistant to sonic durability cracking throughout the design service life,
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The analysis shall define the intensity of the acoustic environment from
potentially criticnl sources and shal1 determine the dynamic response, includ-
ing significant thermal effects. Potentially critical sources include but are
not limited to powet-plontnoise, aerodynamic noise illregions of turbulent and
separated flow, exposed cavity resonnncc, and localized vibratory forces.

S.2.9 Vibration analysis. The contractor shall comply with the detail require-
ments for vibration analysis in FIIL-A-889Z as specifisd in the contract speci-
fications. This msnlysis shrillrsquire approval by the Air Force. The design
shall control the structural vibration environment and the analysis shall pre-
dict the resultant environment in terms of vibration levels in various areas
of the airplane such as the crew compartment, cargo arens, equipment bays, etc.
The structure in each of these areas shall be resistant to unacceptable crnck-
ing as specified in S.2.7.1 due to vibratory loads throughout the design service
life. In addition, the design shal1 control the vibrntion levels to that neces-
sary for the reliablc performance of personnel and equipment throughout the
desigtslife of the airplane.

S. 2.10 Flutter and divergence analysis. The contractor shall ctuuplywith the
detail requirements for flutter ond divergence analysis in MIL-A-8870 IISspeci-
fied in the contracc specifications. This analysis shall rsquire approval by
the Air Force. The malysis shall consist of determination of the airplane
flutter and divergence chnractcristies rcsulting from the interttction of the
aeredysxunic,inertia, and elnstic characteristicsof the components involved.
The objective of the analysis is to substantiate the nbility of the airplane
structure to meet the specified flutter and divergence margins. Flutter
analysis for failure modes os agreed to by the Air Force ond the contractor
sha11 a1so be conductcd.

S.2.11 Nuclear weapons effects analyses. The contractor ihal1 comply with
the detai1 requirements for nuclear wenpons effects onal yses in MIL-A-8869
as specified in the contrtcctspecifications. These analyses shol1 require
aPPrOval by the Air Force. The objectivcs of the nuclear weapons effects
analyses me to:

a. Verify that the design of the airframe will successfully resist the speci-
fied environmental conditions with no more than the specified residual damage

b. Detecmine the structural cnpnbi1ity envelope and crew radiation protection
envelope for other degrees of survivabi1ity (damage) as may be required.

The contractor sh?ll prepare detail design criteria and shnl 1 conduct the
nuclear weapons effects analyses for transient thermal, overpressure, and
gust loads and provide tho substnntiotionof allowable structural 1imits on
the structures critical for these conditions. Tho contractor shall also
prepare md report the nuclenr weapons effects capobi1ity envelope, includ~ng
crew radiation protection, for a specified rnnge of variations of weapon
delivery trajectories,weapon size, aircraft escape maneuvers, and the result-
ing damage limits.

13
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5.2.12 Non-nuclear weapons effects analysis. The contractor shal1 comply with
the detail requirements for non-nuclear weapons effects analysis in AFSC OH 2-7
as specified in the contract:specifications. This analysis shal1 require appro-
val by the Air Force.

S.2.13 Design development tests. The contractor shall comply with the detail
requirements for design development tests in MIL-A-8LC67,MIL-A-8870, MIL-A-8892,
and MIL-A-8893 as specified in the contract specifications. The design develop-
ment test program shall require approval by the Air Force. The objectives of
the design development tests are to establish material‘and joint allowable;
to verify analysis procedures; to obtain early evaluation of allowable stress
leVe15, material selections, fastener systems, and the effect of the design
chemical/thermalenvironment spectra; to establish flutter characteristics
through wind tunnel,tests; and to obtain early evaluation of the strength,
durability (including sonic durability), and damage tolerance of critical
structural components and assemblies. Examples of design development tests
are tests of coupons; small elements; splices and joints; panels; fittings;
control system components and structural operating mechanisms; and major com-
ponents such‘aswing carry through, horizonta1 tail spindles, wing pivots,
and assemblies thereof. Prospective contractors shal1 establish the scope
of their proposed test program in their response to the request for proposal.
After contract award and during the design analysis task, the contractor(s)
shall finalize the plans and submit them to the Air Force for approval. The
contractor shal1 revise and maintain approved updated versions of the test
plans as the design develops. The plans shall consist of information such
as rationale for selection of scope of tests; description of test articles,
procedures, test loads and test duration; and analysis directed at establish-
ing cost and schedule trade-offs used to develop the program.

5.3 Full scale testing (Task 111) The objective of this task is to assist
in determining the structural adequacy of the basic design through a series
of ground and flight tests.

I

5.3.1 Static tests. The contractor shall comply with the detail requirements
for static tests in MIL-A-8867 as specified in the contract specifications.
Prior to initiation of testing, the test plars, procedures, and schedules shall
be subject to approval by the Air Force. The static test program shall consist
of a series of laboratorytests conducted on an instrumented airframe that
simulatesthe loads resulting from critical flight and ground handling condi-
tions. Thermal environment effects shal1 be simulated along with the load

application On airfr~es where OperatiOnal environments impose significant
thermal effects. The primary purpose of the static test program is to verify
the design ultimate strength capabilities of the airframe. Full scale static
tests to design ultimate loads shall be required except:

a. Where it is show that the airframe and its loading are substantiallY the
same as that used on previous aircraft where the airframe has been verified
by full scale tests
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b. Mtere
have been

men ful1

the strength margins (particularly for stability critical structure)
demonstrated by ❑ajor assembly tests.

SCale Ultimate Iosd static tests are not nerfot.med.it shall he a-.
programrequirementto conducta strengch demonstra~ion proof test.

..
Deletion

of the full scale ultimate load static tcscs shal1 require approval by the
Air Force. Functional and inspection type proof test rcquirwnents shall be
in accordance with MIL-A-8867.

5.3.1.1 Schedule rsquiremsnt. l%e full scale static tests shot1 be scheduled
such thnt the tests nre completed in sufficient time to allow removal of the
80 percent limit restrictions on the flight test nirplnnes in accordance with
MIL-A-g871 and allow unrestricted flight within the design envelope on schedule.

5.3.2 Durability tests. Thc contractor shall comply with the detail require-
ments for durability tests in MIL-A-8867 as specified by the cantroct specifi-
cations. Prior to initiation of testing, the test plans, procedures, and
schedules shnl1 require approval by the Air Force. Ourobility tests of the
airframe shnl1 consist of repented npplication of the f1ight-by-f1ight design
service loads/environmentspectra. The objectives of the ful1 scale durability
tests ore to:

n. Demonstrate that the economic life of the test article is equal to or
greater thm the design service 1ife when subjected to the design service
loads/environment spec trn

b. Identify critical areas of the airframe not previously identified by
analysis or component testing

6
c. To provide a basis for establishing special inspection and modification
requirements for force airplanes.

5.3.2.1 Selsction of test articles. l%e test article shall be an eorly Full
Scale Development (FSD) or Research Development Test G Evaluation [ROT8E)
airframe md shall be as representativeof the opcrntional configuration as
practical. If there ore significant design, mnteriol, or mtwtufncturingchanges
between the test nrticIe and production nirplnncs, durnbility tests of an
additional article or selected components and assemblies thereof shal1 be
required.

S.3.2.2 Schedule requirements. The full scale airframe durability test shall
be scheduled such that one lifetime of durability testing plus an inspection
Of criticol structural areas in accordance with S.3.2.2.a and b shal1 bc com-
pleted prior to ful1 production go ahead decision. TWO 1ifetimcs of durabi1ity
testing plus M inspection of critical stt-ucturnlareas in accordnn?e with
5.3.2.3.0 ond b shall be scheduled to be completed prior to delivery of the
first production airplane. If the economic 1ifc of the test nrticlc i.srmched

I
I
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prior to two lifetimes of durability testing, sufficicnt inspection in accord-
ance with 5.3.2.3.a and b and data evaluation shall be completed prior to
delivery of the first production airplane to estimate the extent of required
production chang~s and retrofit. In the event the original schedule for the
production decision and production delivery milestones become incompatible
with the above schedule requirements, a study shal1 be conducted to assess
the technical risk and cost impacts of changing these milestones. An important
consideration in the durability test program is that it be completed at’the
earliest practical time. This is needed to minimize force modifications due
to deficiencies found during testing. To this end the following needs to be
accomplished:

a. Timely formulationof the test load spectra

b. Early delivery of the test article

c. Early establishmentof managerial and contractual procedures for minimizing
downtime in the event of a test failure.

Truncation, elimination, or substitution of load cycles in the test spectra
to reduce test time and cost wi11 be allowed. The contractor shall define
by analysis and laboratoryexperiment the effect of any proposed truncation
on the time to reach detrimental crack sizes to comply with the durability
and damage tolerance requirementsof MlL-A-8866 and MIL-A-83444 respectively.
The rek.uitsof these an~lyscs and experiments shal1 be used to “esta~lish th~
final test spectra :Lnd,as necessary, to interpret the test results. The ‘
final test spectra shal1 require approval by the Air Force.

S.3.2.3 Inspections. Major inspection programs shall be conducted as an
integral part of the full scale airframe durability test. The inspection

1

programs shal1 require approval by the Air Force. These inspectionprograms
shall include:

a. In-service design inspections developed in accordance with the damage
tolerance requirements of MIL-A-83444 and the durability requirements of
MIL-A-8866

b. Special inspections to monitor the status of critical areas and support
the milestone schedule rcqu.irementsof S.3.2.2

c. Teardown inspection at the completion of the full scale durability test
including any scheduled damage tolerance tests to support the interpretation
and evaluation task of 5.3.8.

16
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aii-S.3.2.4 Test duration. The minimum durability tes”tduration shal1 be os
specified in F!lL-A-8867. It may be advantageous to the Air Force to continue
testing beymnd the minimum requirement to determine 1ife extension capnbili-
ties mnd validate des,ignlife capability for usogc that is ❑ore severe than
design usage. The decision to continue testing beyond the ❑inimum duratian
shal1 be made based upon a joint rdview by the contractor and appropriate
Air Force activities. lle prospective contractors shal1 provide, in their
resptsnsesto the request for propmsal, the estimated cost and schedule for
two additional lifetimesof durability testing beyond the minimum requirement.

S.3.3 Damage tolerance tests. The contractor shnl1 campIy with the“require-
ments for damage colermce tests in MIL-A.8867 as specifisd in the contract
specifications. Prior to initiation of testing, the test plans, procedures,
and schedules shnl1 require approval by the Air Force. The damage tolermace
test pragram shall be of sufficient scope to verify Category 1 fracture criti-
cal parts in accordance with MIL-A-83444. The intent shal1 bc to conduct
damage tolerance tests on existing test hardware. This may include use of

cweflts ~d Oss~blies of the design development tests as well as the full
scm2e static and durability test articles. When necessary, additional struc-
tural components and assemblies shal1 be fabricated and tested to verify
cmplimce with the requirements of NIL-A-83444.

S. 3.4 FliRht and grmund operations tests. The centractor shn11 cmmply with
the detail requirements for flight and ground operations tests in MlL-A-8871
as specified in the contract specifications. Prior to initiation of testing,
the test plmns, procedures, and schedules shal1 require npprovai by the Air
Force. An early Full Stole Development (FSD) or Research Develop!wmt Test

a’

and Evaluation (RDT.3E) airplane shal1 be used to perform the fIight and ground
operations tests. Load measurements shal1 be made by the strain gage or pres-
sure survey methods ogreed to between the contractor and the Air Force. An
additional airplane, sufficiently late in the production program to ensure
obtaining the final configurotion, shnl 1 be the backup airplone for these
flight tests and shall be instrumented similar to the primary test aircraft.
Special types of instrumentalion (e.g., recording equipment, mcchnnicnl stroin
recorders, strain gages, etc.) to be used during the loads/environmentspectra
survey and the individual airplane tracking programs shni1 be placed on the
structural flight test airplane as appropriate for evaluation and correlation.
l%e flight and ground operations tests shall include a flight and graund loads
survey and dynamic response tests.

5.3.4.1 FliRht and ground loads survey. The f1ight and ground lcmds survey
program shal1 cansist of operating nn instrumented ond calibrated nirplane
within and to the extremes of its limit structural design envelope to ❑easure
the resulting loads md, ifappropriate,ton1s0measurepertinenttemperature
profileson theairplanestmcture. Theobjectives of the loads survey shal1
be as follows:

Verification of the structural loads and temperature annlysis used in the
&ign of the airframe

17
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b. Evaluation of loading conditions which produce the critical structural
load and temperature distribution

c. Oetennination and definition of suspected new critical loading conditions
which may be indicated by the investigationsof structural flight conditions
within the design limit envelope.

5.3.4.2 Oymunic response tests. The dynamic response tests shall consist of
operating an instrumented and calibrated airplane to measure the structural
loads and inputs while flying through atmospheric turbulence and during taxi,
takeoff, towing, landing, refueling, store ejection, etc. The objectives
shall be to obtain f1ight verification and evaluation of the elastic response
characteristics of the structure to these dynamic load inputs for use in sub-
stantiatingor correcting the loads analysis, fatigue analysis, and for
interpreting the operational loads data.

5.3.S Sonic durability tests. The contractor shal1 comply with the detail
requirements for sonic durability tests in MIL-A-8893 as specified in the
contract specifications. Prior to initiation of testing, the test plans,
procedures, and schedules shall require approval by the Air Force. Measure-
ments shall be made of the acoustic environments on a full scale airplaiieto
verify or modify the initial design acoustic loads/environment. The sonic
durability test shall be conducted o“ a representative airplane (Or it5 ma]Or
components) to demonstrate structural adequacy for the design service life.
Sonic durability tests normally are accomplished by ground testing of the
complete airplane with the power plants operating at ful1 power for a time
sufficient to assure design service life. However, testing of major portions
of the airplane in special nonreverberant ground test stands using the air-
plane propulsion system is the noise source, or in high intensity noise
facilities, may be acceptable.

‘-o

I 5.3.6 Flight vibration tests. The contractor shall comply with the detail
reattiremcntsfor flieht vibration tests in MIL-A-8892 as snecified in the.
contract specifications. Prior to initiation of testing, the test plans,
procedures, and schedules shal1 require approval by the Air Force. These
tests shal1 be conducted to verify the accuracy of the vibration analysis.
In addition.,the test results shall be used to demonstrate that vibration
control measures are adequate to prevent cracking and to provide reliable
pcrfofnmnce of personnel and equipment throughout the design service’life.

5.3.7 Flutter tests. The contractor shal1 comply with the detail require-
ments for flutter related tests in MIL-A-8870 as specified in the contract

I specifications. Prior“to initiation of testing, the test plans, procedures,
and schedules shal1 rcquire approval by the Air Force. Flutter related tests
shall consist of zround vibration tests, thermoplastic tests. limit load
rigidity tests, c&trol surface free pl~y and rigidity tests: and flight
flutter tests.
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5.3.7.1 Ground vibration tests. The ground vibration tests shal1 consist of
the e.xperime”tnldetermination of tho “nturol frcqucncics, ❑mde shapes, and
structuraldamping of the airframe or its components. The objective is to
verify MCISS, stiffness, and damping characteristicswhich are used in the
Oeraelastic analyses (flutter ana]y~i~, d~~ic a“nly~is, math ❑Odel~, etc.).

S.3.7.2 Structural riRidjty tests, The thO~Ocla~tic te~t~, Ijmit load
rigidity test, and control surfoce free play and rigidity tests shrillcans.ist
of the esperimentnldetermination of the structural elastic and free plny
properties of the oirfrnme and its components. The objcccivc of these tests
is to verify supporting data used in aeroclastic analyses mnd dynamic model
iesign.

S.3.7.S Flight flutter tests. Flight flutter tests shtsllbe conducted to
verify that the oirfrtxneis free from aeroe]astic instabi1ities ond has
satisfactorydmmping throughout the operational f1ight envelope.

5.3.8 lnteCPrOtatianamd evnluntionof test results. Each structuralprobl~
(failure,cracking, yielding, etc.) that occurs during the tests required by
this standard shall be rmalyzcd by the contractor to detc~i”= the Cause, cor-
reCtiVe Ucticnrs,force implications, ond est immtcd costs. The SCOpJJand inter-
reIatians of the various tusks within the interpretation strd ,evaluntion effort
are illustrat~ in figrsre4. The results of this evaluation shall define cor-
rective actions required to demonstrate that the strength, rigidity, damage
tolermce md durubility design requirements are met. The cost, schedule,
operational, and other impacts resulting from correction of deficiencies will
be used to make major program decisions such as mjor redesign.,program cancel-

lati~. awards or penalties, and production oirplnne buys. Structural modifi-
cations or chmges derived from the results of the ful1 scale test to ❑eet the
specified strength, rigidity, damage tolcrmnce, and durability design require-
IIWntsshal1 be s“bst~tiatti by subseq”e”t tests of components, ass~b] ies, O=
full scale article as opproprinte. (See figure 3.) ‘7hctest duratimn for
durability modificntims shalI be as specified in MIL-A-8867 and the contract
specificaticnrs.The contractor sha11 propose these additional test require-
ments together with the associated rationale to the Air Force for approval.

S.4 Force management data pOckcIRe(Tnsk IV~. Maintaining the strength,
rigidity, damage tolerance, and durabiIity is dependent on the capability of
the appropriateAir Force comnmnds to pcrfosm specific inspect ion, maintenance,
~d possibly modification or replacement tasks at spccific intervals throughout
the service life (i.e., at specifi~ depot Or b~~~ l~ve] ~aj”tena”ce tines a“d
special inspection periods). To properly perform these tasks, the Air Force
must hove detailed knowledge of the required octions. Additioncs11y, experience
has shown that the actual usage of military airplanes may differ significantly
from the assumed design usage. It is neccssnry that the Air Force have th~
technical methods and actual usage dato to assess the effect of these changes
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in usage on airplane damage tolerance and’durability. Task IV describes the
minimum required elements of a data package which the contractor shal1 provide
so that the Air Force can accomplish the force management tasks as specified
in S.S. It should be noted that Task IV contains basic ASIP requirementsto
be performed by the contractor but, unlike Tasks 1 through 111, is not for
the purpose of providing compliance to the basic structural design requirements.

5.4.1 Final analyses. The contractor shal1 revise the design analyses as

appropriate tO accout for significant differences between analysis md test
that are revealed during the ful1 scale tests and later during the loads/
environment spectra survey. These analyses updates shal1 be prepared as
discussed below and shal1 require approval by the Air Force.

5.4.1.1 Initial update of analyses. The design analyses as specified in 5.2
shall be revised when the results of the design development and full scale tests
as specified in 5.2.13 through 5.3.7 are available. These initial updates will
be used to identify the causes of problems, corrective actions, and prtiuction
and force modifications required by the interpretation and evaluation of test
results task as specified in 5.3.8.

5.4.1.2 Final update of analyses. The initial update of the damage tolerance
and durability malyses shall be revised to reflect the baseline operational
spectra as specified in S.4.3. These analysis updates shall form tbe basis
for preparation of the updated force structural maintenance plan as specified
in S.4.3.2. The :malyses shal1 identify the critical areas, damage growth
rates, and damage limits required to establish the damage tolerance and dur-
ability inspectionand modification requirements and economic life estimates
required as part of the force structural maintenance plan.

5.4.1.3 Development of inspection and repair criteria. The appropriate analyses
(stress, damage tolerance, durability, etc.) shall be used to develop a quanti-
tative approach to inspection and repair criteria. Allowable damage limits and
damage growth rates established by the analyses shall be used to develop inspec-
tion and repair times for structural components and assemblies. These analyses
shal1.also be used to develop detail repair procedures for use at field or depot
level. Special attention shal1 be placed on defining damage acceptance limits
and dsmage growth rates for components utilizing bonded, honeycomb, or advanced
composite types of construction. These inspection snd repair criteria shall be
incorporated into the force structural maintenance plan as specified in 5.4.3.

5.4.2 Strength summary. The contractor shal1 summarize the final analyses
and other pertinent structures data into a format which wil1 provide rapid
visibility of the important structures characteristics, limitations and cap-
abilities in terms of operational parameters. It is desirable that the summary
be primarily in diagrammatic form showing the airplane structural limitations
and capabilities as a function of the important operational parameters such as
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speed, acceleration, center of gravity location, and gross weight. The summmry
shaIl include brief descriptions of each major structural assembly, also pre-
ferably in diagrammatic form, indicating structural arrangements,materials,
criticaldesignconditions,dmrmgetolerancennd durabiIity critical areas,
md minimum margins of snfety. Appropriate rcfcrcnces to design drawings,
detail analyses, test reports, and other back-up documcntation shal1 be indi~
cated. The strength summary shall require npprovat by the Air Force.

5.4.3 Force structural ❑aintenance plan. The contractor shal 1 prepare a
force strmct”ral mminteno”cc plan to identify the inspection and modification
requirementsond the estiumtcd economic 1ifc of the airframe. Complete detailed
information (when, where, how, nnd cost dnta as nppropriatc) shai1 be included.
[t is intended that the Air Force wiI1 use this plan to estnblish budgetary
planning, force structure planning, and ❑aintenance planning. This plan shall
require approval by the Air Force.

S.4.3.1 Initial force structural maintenance plan. llc initial plan shall
be based on the design service life, design usage spectra, the results of
the full scale test interpretationrmd evn]”ntion task os specified in S.3.7
and the upgradsd critical parts list required as specified in S.1.3.

S.4.3.2 Updated force structural maintennncc plrm. llc force structural
maintenance plan shal 1 be updnted to include the baseline operational spectra
through use of the final analyses update os specified in S.4. 1.2. The first
updato of the plan shall be bused on the annlyscs that utilized data obtained
from the initinI phase of the loods/cnvironmcnt spectra survey. Additional
updates that my be required to rcf1cct significant chmttKesdetermined during
continuationof the loadsfenviromcnt spectra survey wil1 be provided through
separate negotiation between the Air Force and contractor.

S.4.4 Lends/environmentspcctro survey. The objcctive of the lends/environ-
ment spectra survey shall be to obtain time history records of those parameters
necessary to define the actual stress spectra for the critical areas of the
airframe. It is envisionedthat 10-20percent of the operational airplanes
wi1I be instwe”ted to ❑easure such parameters as velocity, acccIerations,
altitude, fuel usage, temperature, strains, etc. The data wiII be obtained
by the Air Force as port of the force mtmagcment task as specified in S. S snd
shall be used by the contractor to construct the baselinc operotionnl SpeCtTWD.
as specified in S.4.4.3. Ootn acquisition shnl1 start with delivery of the
first operational airplane. The contractor shal1 propose, in response to the
request for proposal, the number of airplanes to be instrumentedand the partc-
!netersto be monitored. For the purpmscs of the program definition, cost
estimating, and scheduling, it shol1 be assumed that the durotion of the survey
will be 3 years or when the total rccordcd f]ight hours of unrestricted opera-
tional usage equals one design lifetime, whichever mccurs first. The contractor
shol1 also propose the method to be “ssd to detect when o significant change in

I
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usage occurs to require an update in the baseline operational spectra. If the
individual airplme tracking program as specified in 5.4.5 obtains sufficient
data to develop the baseline operational spectra and detect significantusage
changes, a separate survey program ,(orcontinuation thereof) as described
herein may not be required. The scope of the program (e.g., the number of
airplanes to be instrumented,and the number and type of parameters to be
monitored) wi11 be defined in the contract specifications.

5.4.4.1 Data acquisition provisions. The contractor shal1 select qualified
functioning instrumentationand data recording systems in accordance with the
requirements of this standard as specified in the contract specifications.
The contractor shal1 select the specific instmmentation and data recording
equipment to accomplish the survey task, obtain Air Force approval of ‘the
selections, and make the necessary instrumentationand data recording instal-
lations in the specified airplanes. 1f recording equipment and converter
multiplexer equipment are selected, they shal1 meet the requirements of
MIL-R-83165 and MIL-C-83166 respectively. Every effort should be made to
use existing qualified instrumentationand recording equipment to reduce
program costs and utilize proven operational capabilities. The contract
shal1 specify whether the instrumentationand recording equipment (including
spares) shal1 be Government Furnished Equipment (GFE) or Contractor Furnished
Equipment (CFE ).

5.4.4.2 Data processing provisions. The contractor shal1 coordinate with
the Air .Forcethe data processing provisions (includingrefO~attinE) tO be
used to ensure that the computer analysis methods wi11 be compatible with
the Air Force data analysis system. It is envisioned that contractor facili-
ties and personnel, except for reformattingltranscribingand other data pro-
cessing and analysis functions for which capabilities exist within the Air
Force and are”approved for use, wi11 be used to process data CO1lected during
the 3-year period beginning with delivery of the first production airplane.

B

Plans for transfer of data processing provisions from contractor to Air Force
facilities including training of Air Force personnel shall be included.

5.4.4.3 Analysis of data and development of baseline operational spectra.
The contractor shall use the flight data to assess the applicabilityof the
design and durability test loads/environmentspectra and to develop baseline
operational spectra. The baseline operational spectra shall be used to update
the durability and damage tolerance analyses as specified in 5.4.1.2 when a
statisticallY adequate amount.of data has been recorded. Subsequent revisions
of the baseline operational spectra may be required but will require separate
negotiations between the Air Force and contractor.
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5.4.5 Individual airplmo tracking program. The objective of the individual
airplane tracking program shall be to predict the potential flaw growth in
Critical areas of ench airfrmme that is keyed to daumgc growth ]imit~ of
MIL-A-83444, inspection times, and economic repair times. Oata acquisition
shall start with delivery of the first operational oirplanc. The program
shrill include serinlizntionof major components (e.g., wings, horizontal and
vertical stobilizers, landing gears, etc.) so that component tracking can .be
implemented by the Air Force. The contmctor shal 1 propmsc for Air Force
review and approvts1, an individual ai~lmrc tracking program for the specific
airplane.

S. 4.5.1 Tracking analysis method. The crmtmctor shrill develop nn individual
airplane trucking analysis method to ostabl ish aml adjust inspectionand repair
intervals for each critical area of the airframe based on the individualair-
plmne usage data. The damage tolerance and durabi 1 ity mm 1yscs and associated
test data will be used to establish the analysis method. This msolysis will
provide the capability to predict crack growth rates, time to reach the crack
sizelimits, and the crack length as a function of the totnl fli@\t time and
usage data. The contractor shall coordinate this effort with the Air Force
to ensure that the computer analysis ❑ethod will he compatible with thi?Air
Force data analysis system. The individual airplane tracking mmlysis method
shall require approvnl by the Air Force.

S.4.S.2 Oata acquisition provisions. The contractor shall select quulificd
functioning instrumentationand dot:]recording systems in nccordancc with the
require!mmts of this standard as spccificd in the contract specifications.
The recording system shall be as simple os ~ssible and shall be the ❑inimum
required to monitor those pornmeters necessary to support the ma 1ysis methods

@

.
8S specified in S.4.S.1. Counting accclerometcrs, electrical or mechanical
strain recorders, electrical resistance gages, simplificd manual dnta forms,
etc. shal1 be considered. The contractor shall select the specific instru-
mcntation and data recording equipmmt to nccomplish the individualoirplmne
usage tracking, obtain Air Force approval of the select ions, and make the
necessary instrumentation and data recording installations in the specified
airplanes. The centmet sha11 specify whether the instrumcnttttion and record-
ing equipment (includingspares) sha11 bc Gmvemmcnt Furnished Equipment (GFE)
or Contractor Furnished Equipment (CFE).

S.S Force management (Task VI. Tnsk V describes those actions that must be
conducted by the Air Force during force operations to e“surc thc dnmagc tolcr-
mnce mnd dumbflity of each airplonc. Task V will bc primarily the responsi-
bility of the Air Force and wil1 be performed by the appropriate comrmnds
utilizing the data packogc.supplied by the contmctor in Task IV with the
❑inimum amount of contractor nssistnncc.
Tosk V will be specified in the contract

Contractor responsibilitiesin
specifications.
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5. 5.1 Loads/environmentspectra survey. The Air Force wil1 be responsible
for the overal1 planning and management of the losds/environmentspectra
survey and wi11:

a. Establish data CO1Iection procedures and transmission channels within the
Air Force

b. Train squadron, base, and depot level personnel as necessary to ensure
the acquisition of acceptable quality data

c. Maintainand repair the instrumentationand recording equipment

d. Ensure that the data are of acceptable quality snd are obtained i“ a
timely manner so that the contractor can analyze the results, develop the
baseline,spectrum (see 5.4.4.3), and update the analyses (see 5.4.1.2) snd
force structural maintenance plan (see 5.4.3.2).

The Air Force wil1 also be responsible for ensuring that survey data are
obtained for each type of usage that occurs within the force (training,rec~-
naisssnce, special tactics, etc.) Subsequent to completion of the initial
data gathering effort, the Air Force wi11 elect whether Or not to c~ti””e
to operate either all or a portion of the instrumentationand recording equip-
ment aboard the survey airplanes to support additional updates of the baseline
spectra snd force structuralmaintenance plan.

5.5.2 Individual airplane tracking data. ?he Air Force will be responsible
for the overal1 planning and management of the individual airplsne tracking
data gathering effort and wil1:

a. Establish data CO1lection procedures and data transmission chsnnels within
the Air Force

b. Train squadron, base, and depot level personnel as necessary to ensure the
acquisitionof acceptable quality data

c. Maintain and repair the instrumentationand recording equipment

d. Ensure’ that the data axe obtained snd processed in a timely manner to
provide adjusted maintenance times for each criti’calarea of each airplsne.

5. 5.3 Individual airplane maintenance times. The Air Force will be responsible
for deriving individual maintenance (inspectionand repair) times for each
critical area of each airplane by use of the tracking snalysis methods as
specified in 5.4.5.1 and the individualairplane tracking data as specified
in 5.5.2. The objective is to determine adjusted times at which the force

24
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structuralmaintenance actions as specified in S.4.3 have to be.performed on.
individual airplanes and each criticol area thereof. With the force structural
maintensnc.eplsthand the individual aircraft mnintenonce time requirements
available, the Air Force can schedule force stwct”ral umjntenace ~ction$
on a selective basis that accounts for the effect of usage v:kriationson
stmcturriimaintenance intervals.

5.5.4 Structural maintenance record~. AFLC and the using command wi11 be
resporsaiblefor maintaining structural maintenance records (inspection, repair,
U!rsdification,and replacement)for individualairplanes. These recordsshol1
containcompletelistingsof structuralrnaintennnce octions that arc per fommd
with all pertinent data included (Time Compliancc Technico1 Order (TcXI) action,
component flight time, component and airplane serial number, etc.).

6. NOTES

6.1 Data requirements. The data requirements in support of this standard
kill be selected from the DOD Authorized Oato List (TO-3) and wi11 be reflected
in a contractor data requirements 1ist (DD Form 1423) at toched co the request
for proposal, invitation for bids, or the contract as appropriate.

6.2 Relationshipto system engineering management. When appropriate, the
conduct of the work efforts by the contractor in achieving airplane structural
integrity wil1 be included in the System Engineering Nnnagement Plnn in accord-
ance with MIL-STO-499A(USAF)for the airplane and will bc compatible with the
Systen safety plan in accordance with MIL-STO-882.

Custodian:
Air Force - 11

Reviewactivities:
AirForce- 01,10,16

2s

Preparing activity:
Air Force - II

Project No. 15GP-F019
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