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MILITARY SPECIFICATION

ADHESIVE BONDING (STRUCTURAL) FOR MRf3SpACE
OTHER SYSTEMS , REQUIREMENTS FOR

This specification is approved for use by all
and Agencies of the Department of Defense.

1. SCOPE

i.1 =. This document covers requirements applicable to

adhesive bonding of metal, composites, and core material in

1.2 Classification. The classification of adhesive bonded
specified herein shall be as follows:

Type I - Primary structure (see 6.3.4)
Type 11 - Secondary structure (see 6.3.4)

2. APPLICABLE DOCUM8NTS

AND

Departments

structural
my combination.

structures

2.1 Issues of documents. The following documents of the issue in effect
on date of invitation for bids or request for proposal, form a part of this
specification to the extent specified herein.

SPECIFICATIONS

FEDERAL

UD-P-268 Paper, Kraf t, Wrapping

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addressed to the Air Force Materials Laboratory, MM, WPAFB, Ohio 65433

by using the self-addressed Standardization Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.

FSC 8040
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MILITARY

...”..

XIL-C-5541 Chemicak @IvaE$@P Coac+nes on Aluminum
and A.lum$num @19ys

MIL-I-6870 Inspe&iQn E’iKgz&u RequLTements, Nondestruc-
tive: ll~rM.r$Eaft and Missile Materials

and TM$c$i

MIL-A-8625 Anod$c Cp8tin.gS, f!m Aluminum and Aluminum

A11OYS
NIL-A-83376 Adhesive Bonded kktal Faced Sandwich Struc-

turesj. Accepcaqce Critezia

(Copies of specification., standards, ~xawings, qnd publications required
by contractors in connection wi~h spec~!?ic pzo$q~emenc functions should be

obtained from the procuring actlvicy ox as dir~cred by the contracting
officer. )

2.2 Other publications. The fQllowing documeqt$ form e part of this

specification to the extent soecified hezein. &!LeSS QtheVJiSe indicated,
tie issue In effect on date ok Invitation for bi&? or request for PmPOSd
shall apply.

ANCZRICAN SOCIETY FOR TESTING AND NATERIALS (ASTN)

ASTN D2674 Analysis of Su~fochromate Etch Solution Used in

Suri%ee Prep+ mcion of Aluminum

ASTM D2919 Deterqiming Iluzabilicy of Adhesive .loints Stressed
in Shear by Tension Loading

ASTN D3433 Fracture Stxem$ch in Cleavage of Adhesives in

Bonded Joints

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race StreeC, Philadelphia, PA 19103. )

SOCIETT OF AUTONOTIVS ENGINEERS (SAE)

ASP 1524 Surface Preparation and Priming of Aluminum
Alloy Parts for High Durability Structural
Adhesive Bond%ng, Phosphoric Acid Anodizing

(Application for copies should be addressed to che Society of Automotive
Engineers, Incorporated, 400 Conmnonwealth Drive, Warreridale, PA 15096. )
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3. RSQUIREMSWTS

3.1 =. ‘TSIisdocument specifies two basic documentary requirements
for contractors (and their subcontractors) manufacturing adhesively

bonded parts and assemblies for aerospace use. These requirements are

to provide a process specification and an engineering report. The process
specification is required to insure that the control of quality and uni-
formity during fabrication of bonded assemblies is recorded. The engineer-

ing report is to provide the Government procuring activity a record shoving

which of the important technical areas necessary for the production of

dependable quality bonded aerospace components have been considered by the
contractor. (See 6.3) . The process specification and engineering report
shall be prepared and submitted to the contracting agency at the commence-
ment of the production of material to which it applies and, thereafter,

during the course of production for use by authorized Government and
industry inspectors in the facility of the contractor, his subcontractors,

or his vendors.

3.1.1 Process specification. A dstailed description of the manufacturing

and fabricating process and methods of control of manufacturing variables
in the form of a titled, numbered, and dated process specification shall
be prepared by the prime contractor. The specific requirements, processes,

inspection methods, and precautions specified shall be included and
completely described.

3.1.2 Engineering report. Unless the information is already included in
the structural report, an engineering report shall be prepared describing
all tests used as a basis for preparation of the process specification
and the detail drawing requirements of adhesive bonded components . The
engineering report shall contain a discussion of the effects on the

strength of the adhesively bonded assemblies of various environment factors

that may be encountered by the bonded parts during their OPeratiOnal life.
With existing contracts where materials and processes have been well

established, a limited engineering report may suffice. Following is a
partial checklist of factors whose effects shall be considered, as

applicable:

(a) humidity
(b) salt spray or other deleterious atmosphere
(c) vibration
(d) cyclic temperature and temperature extremes,
(e) outgassing due to space vacuum
(f) x-ray, ganuna-ray, uV, IR, electrical, and other energies

(g) toxicity of adhesive materials originally, and after
exposure to environmenttal extremes
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(h) thermal and chemical sterlliza@?m
(i) stress durability, and

(j) fatigue and fracture.

3.1.3 Approval of documents. Prior c% comm~ceman’t SE production, the

process specification and en~igeerin~ ~epc.zk‘@l “be”sub~tted to the

procuring activity for approval. ~Ub$ QU.@t @h9g.&s , such = tO shOp
processes, which affect the va~idity o~} cke 8~~tOV@ $l,cument shall be
made when considered necessary. HOWW~, ehe @U3CU~&i~ aCtiVitY shall
be contacted immediately conGeping @b& ChamgeS. Fuzttier, formal docu-

mentation of the changes shall be Qub tted @ the pzocuring activity
1?within 30 days of the initiation of G Q changeg.

3.2 General requirements.

3.2.1 The prime contractor shall aszuxe adh=~tu=e by f@s subcOntractOrs
to the provisions of this do@qnent. ID cbe qve,n:cof bQnded asse~ly
failures, the prime contractor shall be respcmsihle foq assisting in the
resolution of any subcontrac~or probleps.

3.2.2 The adhesives and prbers usecj and th$x application procedures
shall provide for the specified duralillity, ~n~egricy and minimum
strength for the bonded parts during the pxog!ose~ life of the bonded
assembly and throughout exposure to all environmental factors that could
reasonably be encountered during the anticipated life of the assembly.

3.2.3 All materials used in the adh~sive bond%ng process shall conform
to applicable Government or ~qher spec$fic8ti@~s as stipulated by the

procuring activity. Justification sha~l be presented in the contractor’s
engineering report when G.avernment oq C@vernWepe approved material

specifications cannot be used. Where Govemmerrt CITGovernment apprOved

specifications are not completely ad$quate, $ontractor*s material speci-
fications shall specify, whenever po~$ihle, Chat the materials conform

to the Government or Government approved document plus any additional

requirements necessary.

3.2.4 For aluminum (other than core) , bonding LO a chemical film

coating such as MIL-C-5541 or to any surface ~adding which is anodic

to the base metal is not reconnnended. The c.mtractor’s engineering report
shall completely substantiate the newj to employ this type of bonding
and shall document the reliability 0$ the bOpd.

3.2.5 Techniques or precautions requ&ed fas proper storage and use of
adhesives and associated materials, such as bondline thickness control,
control of adhesive application, special temperature or humidity controls
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necessary during handling of adhesive and ❑ethod of adhesive and primer
application, which may be applicable to the particular adhesive or to

the conditions of fabrication being employed shall be included in the

process specification.

3.2.6 Stress durability for materials and process selection. The

selection of adhesive, primer and other bonding process procedures shall
be based on the ❑aterials and processes which exhibit good stress

durability in environments as determined by ❑ethods such as ASTM D2919,
similar stressed lap shear tests, or ASTM D3433 . The primary mode of

failure in the environmental tests documented in the engineering report

shall be cohesive within the adhesive rather than adhesive failure

between the substrate and the primer or between the primer and adhesive.
Cyclic stressed durability is preferred whenever possible. Environments

should include the highest temperatures and humidities to be seen by

the bonded assembly.

3.2.7 Corrosion proofing of bond joint. All aluminum bond joint areas

that can at any time be exposed to humidity, moisture, salt spray, or

other corrosive environments shall be protected against delamination

and corrosion by either phosphoric acid anodize per ARP 1524 or chromic
acid anodize per MIL-A-8625 plus corrosion inhibiting primer (CIP) or a

treatment determined to be equal to these in stress durability studies.

Sealing or overcoating of the bond joint by sealants or coatings shall
not be deemed sufficient protection to eliminate this requirement. Al 1
processes shall include corrosion inhibiting primer (CIAP) , unless
non-use is adequately substantiated by the contractor’ s engineering

report.

NOTE : Phosphoric acid anodizing is the preferred method for all

bonding of 250°F and lower temperature curing adhesives, and also for
higher curing adhesives wherever compatibility has been established.

3.2.8 Protection of bonded joints. Complete details of the materials
and procedures to be used in the protection of bonded joints shall be

included in the process specification. Bonded joints, such as at the

exposed edges of sandwich components, access doors, and windows shall
be protected against exposure to or entrance of liquids (water, fuel ,
oil, etc. ) into the core of the sandwich. Bonded sandwich assemblies
shall be tested for adequacy of sealing by leak tests specified in

4.2.3.4. All permanent fasteners penetrating bond joints shall be
wet instilled with sealant. Insttwctions for this operation shall be

included in the contractor’s process specification.

NOTE : Instructions for the drilling of holes for attachments
through bonded joints in a manner that prevents bond line delamination

and the installation of fasteners with sealant shall be included in
the contractor’s process specification.
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3.2.9 Bonding personnel. StructuraL @$ding, ~p”~zations shall only be

performed by qualified personnel. QuaLLfX@ p$I@ot@L ace those who
have denmns trated the knowledge and ~Eqq~&tiaN:~r~f’Zaieq.c~to indicate
they possess the skills and job knor.’@gf! nea~~~Ey GO ensure acceptable

workmanship. A list of qualified prin@ gm g~bco+gzaccar bonding personnel
shall be issued indicating qualtfiicatiwm arid 3@Wd of ~go,ficiency, and

requalification date. This lisq shall b.+?ava~~a~le fo?jreview by
Government personnel.

3.3.1 Bonding.

3.3.1.1 Process and assembly area. ~~ appll~qtion of adhesive and

primers shall be conducted in a“conc+zed are? ‘as spe~ified in the

contractor’s process specification. If priming and cl~aping areas are
.. ..

not immediately adjacent to each ochez~ parts ~~all be mOved intO a

controlled area within one houz maxhr+n, Areaj Chrough which unprotected
treated details are transported shall nit ccmt?93n dust+ @lY vapors,
aerosols, or contaminants delecqrious Cq ‘bondL$&.

3.3.1.2 Controlled area. The contmll~d area shall bq maintained under

positive pressure differential ?t all t@es by q continuously operating
air handling system. The follow%ng cqtgition$ qpply unless otherwise
documented by engineering report:

(a) air filtration - regular maintenance of filters

(b) no eating or smqking in the area
(c) maintain records of congxdled area conditions
(d) vehicles permitted in the ccmczol~ed area must be non-

polluting in operation, $uch as electrically or hand
propelled

(e) no process or operaticm which produces uncontrolled spray,

dust, fumes , or particulate matter is permitted in the

controlled area.

3.3.1.3 .Temperature/rela tive humidity in controlled areas.
ranging from 65 to 85-F (18.3 to 29.4*C] and a maximum relative humidity
of 60 percent shall be the controlled conditions.

3.3.2 Equipment.

3.3.2.1 Presses, bond forms, autocla.#es, ovens and pxess~ equipment.
The temperature and pressure requirem$fii ‘for bonding operations (including
primer curing) , and detaila of procedt@s to be follow+ shall be included
in the process specification. All pzessure aqd temperature equipment and
gauges shall be tested and calibrated “on a scheduled basis. Thermal quali-
fication shall be certified only by qualified measurement personnel, not
production personnel.
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3.3.2.2 Tool qualification. Each bonding tool shall be qualified prior

CO production by the verification film technique specified in 3.3.3.1,
or by the destructive evaluation of the first bonded assembly, or by proof

loading cm other suitable means approved by the contracting agency.
Succeeding parts will be selecced for requalification based on the results
nf the Quality Control tests in 4.2.1, 6.2.2, and 4.2.3.1. Each bonding

tool ehall be sabjecc to contractor engineering review to determine if
requalification is necessary if any dimensional or thermal control changes
are made to the tool. This includes changing the thickness or method of

placement of bleeder cloth, shims, caul plates, etc. , that could be
reasonably expected to affect the thermal or dimensional characteristics

of the tool.

3.3.3 Detail parts.

3.3.3+1 ~ting of parts. The detail pares of all structural assem-

blies shall be prefitted to assure that Che detail parts fit together
properly. This prefitting requirement may be waived where the assembly
involves simple parts. Detail parts shall be free of burrs, wavea, and

other surface imperfections. All prefitted detail parts shall be kept
together throughout subsequent cleaning operations or these parts shall
be marked with an identification number to alluw assembly in proper
sequence. Assemblies shall have the fit of their detail parts verified

by suitable means, such ae dry prefit, commercial “verification’” film
or the use of 0.0015 Mylar (or equal) on each side of aa adhesive film
vhfle the assembly is subjected to production processing, including
regular heat and pressure cycles in accordance with a samplifig plan to

be established by the contractor and defined in the Manufacturing Process
Specification. The verification film must be submitted to Quality Control
inspectors for approval prior to final bonding of the assembly. Verifi-

cation film rec?rds shall be retained for a minimum of six mnnths follow;
ing assembly, fabrication, and acceptance. Verification records, including
tbe verification film or, a photograph of the verification film, shall

be retained and available for a minimum period of five years for later
examination in case of bonded assembly failure or other problems.

3.3.3.2 Control of parts. Completed assemblies shall be so marked that
they can be cracked and identified. Detail parts shall be controlled from

the point of bonding prefit until they become an integral part of the

assembly.

7
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3.3.4 Cleaning of materials for bQn@g,,

3.3.4.1 The process specification shall specify Che procedure for
treatment of faying surfaces of pi+xts to be bonded, and precautions co
be taken to eliminate contaminatiQct of tc$a@d sug!%ces awaiting appli-
cation of adhesive or primer. Tl@ Mme t~.ag CreaCt2d parts may remain
uncoated shall also be specified, S@ s@$@nelsEed by tests described

in the contractor’s engineering re,~rt. SL3#.cone based cutting and

Eforming fluids shall not be used w; ~n proeessfi~ detail parts for
bonded assemblies. Parts shall noc be allowed eo dry between any

chemical operations.

3.3.4.2 Control of cleaning solutions. Sui table process control tests,

such as the wedge test or -65-F peel test, (using sensitive adhesives
such as 250” F curing modified epoxies), sfml~ be wrf~~ed to =suce
that each assembly or cleaning line ~oad h-as been satisfactorily sur-
face treated. All surface preparat$tm sQlusiafls in use shall be tested
at least weekly and maintained at e~q pzope.E eoncenbration as specified

in the process specification. AEteT addfition of make-up material or

complete change of solution, cleaniqg soLutions shall be retested and
found acceptable before production use. (FoI_ anab=is erOcedu-
refecence ASTM D2674. )

3.3.5 Adhesive primer application. Adhesive primer shall be applied to
aluminum detail parts to be bonded wi131in 96 “hours aE”ter cleaning. Steel

parts muse be primed within 4 ‘hours after Cleaping. Titanium parts must
be orimed within 16 hours of cleaninz. Parts shall have been protected------ .Y

by paper or other wrapping or stored in the controlled area from time
of cleaning through priming. Parts awaiting pziming or adhesion appli-
cation shall be handled in such a mat!ctcrthat no physical contact is
made to any surface that will be bondhi by couching the surface with hands,
vhite gloves, paper, or other meane. Surface “rubbing, even with paper,
must be avoided. The requirements co be follqwed for primer application
shall be described in the process specification. The contractor’s engi-
neering report shall include data proving the procedure is adequate for

che intettded use. If compressed sir Is used, it shall be filtered free
of oil artdwistuce at the application station by means of a replaceable

cartridge cype filter capable of satisfactory removal of oil and moisture.
(NOTE: All shop air used on cleaned assemblies shall be similarly treated. )

After primer application and drying, the costed parts shall be kept dry and

free from dirt, grease, oil, wax or other contamination. Primed surfaces

shall noc be couched with bare hands or sny equipment with a contamina-
tion potential.

3.3.6 Handlirtg of cleaned and primed parts. Cleaned, or cleaned and
primed parts shall noc be handled with bqre hands nor shall anY contamina-

tion result from contact with supporting fixtures or mechanical handling
equipmen c. Ome or tvo pairs of clean, white, ltnt-free gloves shall be
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worn by all persons handling cleaned parts, cleaned and primed parts

or adhesive films. After parts have been cleaned, dried, and primed,

they shall be wrapped in clean neutral non-sulfur containing protective
paper conforming to uIJ-P-268 or covered with clean plastic film, deter-

mined to have no contamination potential, as soon as they cool to room

temperature, unless primed parts are stored in the controlled area

and bonded within the time restrictions of the process specification.

Low density polyethylene is not acceptable.

3.3.7 Control of adhesives and prepreg. Adhesive to be used in pro-

duction bonding of parts shall be sampled and tested in accordance with

the process specification for the adhesive involved. The faylng surfaces

of the test specimens shall be treated by the same method and materials
as are used on production parts. All bonding materials stored in cold

storage shall he allowed to warm to a temperature precluding moisture

condensation before they are unwrapped. Adhesive shall not be released
for production unless:

(a) Receiving Inspection and control tests have been conducted
and found to be acceptable in accordance with the applicable
process specification.

(b) It has been in proper storage since Receiving Inspection or
Quality Control testing.

Temperature and method of storage after release for production shall be

as determined for each material involved and shall be outlined in the
contractor’s process specification.

3.3.8 Adhesive application.

3.3.8.1 The exact procedures to be followed, and ‘equipment to be used
in the application of the adhesive to the specific materials to be bonded
shall be described in the process specification. The contractor’s engi-

neering report shall include data proving the procedure is adequate for

the intended use. After application of the adhesive, the coated parts

shall be kept dry and free from dirt, grease, oil, wax, or other foreign

material and shall not be handled with the bare hands. The length of

time adhesive coated parts are allowed to stand before bonding shall not
exceed the open assembly life of the adhesive and shall be specified in

the process specification. Precautions to be taken to eliminate physical

contamination of the adhesive coatings shall also be specified therein.

9
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3.3.8.2 Primed detail parts shall be bwded wiqhin the time period

specified in the process specification. A~@E qppl~cation, film

adhesives shall not be wrinkled or distorted. MlxLng Qf two-part

adhesives shall preferably be accompl~$hed by appropriate automatic

apparatus designed to minimize air etuerqpmsnc. ~$.x.raelo shall be
verified by a Quality Control represert~cive o~ ? periQd$c basis.
Adhesive mixing shall be accomplished @Y b,Y @,u@~ified Per$Omel.

If hand or open bucket mixing is used, q~asur g meCho~s. and equip-
%.

ment shall be prescribed by the contra$+m!s pFQ@s.es specification.

AU two-part, hand mixed adhesives, wh$qever p~q~ible, shall be

degassed under vacuum before use. Th@ Vacuiirnslt?ll “be applied and
released for the minimum time nece$sazy co reur+?e air bubbles, but
not so long as to withdraw Significant amounts Qf volaCile curing

agents , etc.

3.3.9 Assembly of parts. The process Specification shall describe
procedures to be used in the assembly of par Cs . Care shall be taken

in assembling parts in the curing fixcyce or jig to assure that the
adhesive is not disturbed and that exc~Ssive I$sidual stresses are

avoided. Use of aerosol type relea$e ~gencs is prohib~t+d in controlled
areas or other areas as specified in the process specification. only
non-contaminating films, tapes, etc. , shall be used fog release purposes.
Shim?. and caul plates shall be used as quch as necessary to ensure that

every adhesive bondline has adequate support and pressure application.
Clean-up solvent shall be prevented from eneering or contacting the
bondline.

3.3.10 Curing of adhesive. The process specifiicacion shall contain
detailed curing procedures. However, heat curing cycles shall be
chosen so that, as a result of process@g through the maximum number
of cycles that may occm d“rin~ fabricacfion, there will be no reduction

of mechanical or corrosion resiqtamc propextie+ of the materials being

bonded to values below the miniaun values of the applicable specification

or drawing. All assemblies shall be cured as soon as possible after
adhesive application within the open c~me specified in the process

specification. ksemblies shall b@ reviewed by che contractor’s engineers
co determine the need for placing in a bond form or holding fixture while
being held for bonding.

3.3.11 Multiple stage bonding. Bonded assemblies which are to be
recleaned for multiple stage bonding shall be prgcessed according to
the applicable process specification, using re~ommended procedures to
protect original bond joints and crevices from c~eaning solution
entrapment. If bonded subassemblies s~e to be bonded agsin into final
assemblies, a description of preca”cions to be taken to assure that
subsequent surface preparation and bonding operations have no detrimental
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effects on the initially bonded parts shall be included in the process
specification. Documentation of the fact that subsequent operations

do not affecc the bond integrity of the original subassembly shall be
presented in the contractor’s engineering report. This reporting shal 1

include test data to substantiate that subsequent cure cycle exposures

do not degrade the bond strength of any previous bonds or materials.

Sufficient shims and caul plates shall be used to assure that proper

pressure and alignment are maintained during secondary bonding operations.

3.3.12 Rework or repair. Provision for rework or repair of defective

parts shall be stated in the process specification and shall be subject
to approval, on demand, by the prime contractor or procuring activity.

4. QuALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the

contract, the contractor is responsible for the performance of all

inspection requirements as specified herein. Except as otherwise speci-

fied in the contract, the contractor may use his own or any other

facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by che Government. The Government

reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure

supplies and services conform to prescribed requirements.

4.2 Quality control tests.

4.2.1 Quality control test panels. Destructive quality control test

panels for manufacturing process control shall be required on a frequency
as specified in the contractor’s process specification.

4.2.2 Preparation of extensions, coupons, or standard specimens.

Production bonded parts, shall incorporate, where possible, extensions

or coupons that may be cut from the parts after bonding and will be

representative of the bonds obtained in che parts proper. Where exten-

sions cannot be incorporated in the parts , standard test panel specimens

shall be fabricated. These shall be cleaned and bonded ac the same time,
with the same adhesive, in the same equipment, and under the same condi-

tions as the assembly they represent. The procedures for their incor-

poration or fabrication shall be included in che process specification.

The number of extensions, coupons, or specimens shall be specified by the

contractor in the process specification.

4.2. 2.1 Test method. Obstructive quality control tests shall be made

of the adhesive bonds in the extensions , coupons, or standard test panel

specimens prepared as described in paragraph .4.2.2. l%e test procedures

to be used and the acceptance criteria shall be specified in the process
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specification. If the test tab per as~+nbly m$q~od is used, daily lap

shear and for peel tests, or czack ex.cen@On sp:$q%:mns shall be included

in the quality control SYS ternas a con,t~ol of..qhe Gleaning process.

4.2.3 Tests on complete assemblies.

4.2.3.1 Destructive inspection. rksqrqcci.ve,.~Vspecti9n shall be @=de

on parts selected in accordance. with ~..2.1 u ‘Sq”eurep?r?per fabrication
of parts through the production run. Amy eVids?ce o E @prOpe r cure.
adhesion, misalignment, etc. , shall be ~ugnedk+egly car;ected by making

necessary adjustment in the cure cyles ~r in eoqling. (NoTE: Above

sampling and testing procedures apply to bondgd parts that do not use
formal bonding tool or fixture. )

4.2.3.2 For short production runs of items (Ml or lest%) destructive
evaluation testing as outlined above may be w+$ved providing 100 percent
bond line verification is made prior ~o bon~twg Of each assembly, and

100 percent nondestructive testing (NQT) &nspqction of each part is
made as specified in 4.2.3.3.

4.2.3.3 Nondestructive testing.

4.2.3.3.1 The contractor shall submit a Complete NDT process specifi-
cation when required by MIL-I-6870 Co evaluat~ Khe qualjty of adhesively

bonded structures. The NDT process speciffcacion shall be submitted for

apProval by the Government prior to bonded asgembly production. The
contractor shall specify the type and size of defects that are acceptable.
The size of the allowable defects must be correlated wirh the capability
of the NDT method to be used, Eealizigg that ~RT methgds and instrumen-
tation have different capabilities Eor the te+ckng of adhesive bonded
structures. The application of these differeo~ NDT methods is limited
by material types and design Ccmfiguracian. ~Qr aluminum honeycomb

sandwich, the allovables of MIL-A-8337fj may be used, if determined by

the contractor to be acceptable minimums for ~he particular application.

4.2.3 .3.2 Nondestructive testing of adhesive bonded structures shall

only be performed by qualified NDT personnel. Qualified NDT personnel
are those who have demonstrated by p%$~ing wcizten anfipractical pro-
ficiency tests that they posse$s che s~lls and job @?wl@dge necessary
to insure an acceptable level OF perf’?~aa~e L9 the n?qdestructive

testing of adhesively bonded sccuccm.e$ as r$qqired by MfL-I-6870. A
list of qualified NDT personnel shall be maimcqined ancjmade available
to Government personnel for on-site review. Personnel qualifications
shall be reviewed at least annually.
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4.2.3.3.3 Unless othemise agreed upon between the contractor and the
procuring activity, bonds shall be inspected on the following minimum

frequency as specified in Table 1.

Table 1. NDT frequency.

Bond Condition Aseembly Frequency Area Frequency

Type I Type 111’ Types: 1, 11

Metal-to-metal each assy AQL gl

Face-to-core

Sandwich Const. each assy AQL 6“ grid minimum

Al Contractor to establish inspection plan based on mutually
acceptable AQL.

~1 This information to be included in the NoT process specification
as per 4.2.3 .3.1

4.2.3.4 Leak testing of sandwich assemblies.

4.2.3 .4.1 The first unit of each assemblv shall be leak tested. The
subsequent frequency shall be every Type I assembly and each fifth Type

11 assembly. (NOTE: Waiving of this requirement may be possible in
specific instances to be negotiated. )

4.2.3.4.2 Assemblies shall be leak tested by submerging into 170” F ~ 10”F
water for one minute minimum, 2 minutes maxiumm, and observing for air

bubbles along bond joints indicating leaks. Immediately upon removal

of assemblies from water, the excess water on panel surface shall be

removed by wiping with absorbent uuxterial. The assemblies shall not be

submerged into water under more than a six foot head of water . An alter-

nate method of leak testing IMY be utilized when awrOved by the wOcuring

agency.

4.2.3.4.3 Bonded assemblies, sealed as specified in 3.2.8 shall be leak
tested in accordance with 4.2.3 .4.1 and 4.2.3.4.2. Leaking assemblies

shall be dried, resealed and retested in the same manner. If the assembly

leaks on second test, it shall be referred for Material Review goard
action.
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4.2.4 3he materials and processes $civsr+d by clueconczactor’s process

specification, the articles fabreicareifclr=reby~ and ehe bests made thereon

shall be subjected to the inspection and supetV@ion ailauthorized
Government inspectors. Reports of tests perfoqn%d shell be furnished to

the authorized Inspectors.

I 5. PACKAGING

1 TIIis section is not applicable CO this apeclfi~acion.

I 6. NOTES

I
6.1 Intended use. It is intended chat the requirements of this document

be mandatory requirements for use “by ao~tractocs to assure the reliability
of adhesive bonded structural componen.cq wsed Ln aerospace and ocher

I
systems. Structural adhesive b~nding iq a crici$al process that must be
properly controlled to achieve the ben$klcs in ZJ@cer weight, lower cost,

and fatigue improvementt not obtainable in other types of construe tion.

I 6.2 Joint design. Bonded joint design shall be carefully considered for
all bonded assemblies. The bonded joipt, where possible, shall make

maximum effective use of the adhesive’s proper~ies. Peel and cleava~e

forces shall be designed out of all jo$ncs to phe

I
6.3 Definitions.

I

6.3.1 Prime contractor. A prime contractor is a

I
items under direct contract with the Gwernrnent.
contractor appears in this specification, it will

I
prime contractor. )

greatest extent po;sible.

contractor fabricating

(Whenever the term
be construed to be the

I 6.3.2 Subcontractor. A subcontractor is a fabricator supplying items
or components to a prime contractor.

6.3.3 Process specification. Whenever the term process specification

aPPears in this specification, it will be construed to be the contractor
process specification prepared ‘inaccordance wieh this specification.

6.3.4 Classification. The classification of adhesive bonded structures
specified in this specification shall be of the following types:

Type I - Components which are fracture or fatigue critical as
defined in MTL-I-6870, components che single failure
of which wcmld cause Significant danger to operating
personnel or $@uld result in an operational penaltY.

This includes loss o~ major components, loss of control,

14
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unintentional release, inability to release armament

stores, or failure of weapon installation components.

Type II - Ml components not classified as Type 1.

6.3.4.1 Structural classification. The structural classification,

Type I or ~pe 11 shall be specified on the engineering drawing. All
structures shall be considered Type I unless otherwise specified on the
drawing.

Custodians : Preparing Activity:

AIr Force - 11 AIr Force - 11

Navy - AS

Army-MS Project No. 8040 - 03B5

User Activities:
Navy -AS, OS
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