
KIL~4..833·76 (USAF) 

26 .1u1:x 1972 
(See 6.3) 

MILITARY SPECIFICATION 

ADImSlVE BONDED ALUMINUM HONEYCOMB SANDWICH 

STRUCTURES, ACCEPTANCE CRITER.IA 

1. SCOPE 

1.1 This specification.establishes the acceptance criteria and inspection 
requirements for adhesive bonded honeycomb sandwich structures including 
the metal~to~etal bonding found in these structures. (See 6.1) 

1.2 Classification. The classification of adhesive bonded honeycomb 
structures specified in this ,pecification 'shallbe of the following types: 

(a) Type I: Prilllary structure. The primary structure shall be 
that structure which is essential to the basic airframe structur·al 
integrity and failure of which would cause signific~mt hazard to operating 
personnel resulting in loss of miSsion capability or jeopardizing flight 
safety (includes loss of major components or loss of control). 

(b) Type II: Secondary structure. The secondary structure shall be 
that structure which is e••ential to the aerospace vehicle performance or 
mission accomplishment and whose failure would cause degradation of 
aerospace vehicle performance or mission capabilities. 

(c) Type ttl: N6nstructural (lbDited strenatb). Nonstructural shall 
be that structure which is not essential to basic aerospace structural 
inte8rity or does not contribute directly to aerOSpace vehicle performance 
or missionaccanplishment. Its·failure would 'not significantly ~ffect the 
structural integrity, aerospace vehicle performance or mission accomplish.. 
ment. 

1.2.1 Ths structural classification shall be specified on tbe 
engineering drawing. 

1.2.2 Structural defects specified in this specification shall be 
face-to-core voids and disbonds, metal-to-metal voids, bond voids, core 
splice VOids, core splice gaps, dents and markoffs. These defects are 
defined in Section 6 of this specification. 

FSC 8040 


Downloaded from http://www.everyspec.com

http:CRITER.IA


2 

MIL~A~3376(USAr) 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issUe in effect on d4te of in.it4tion 
for bids or request for proposal. form a part of this specification to 
the exteq~ specified herein. 

SPECIFICATIONS 

lederal 

Adbesive. Beat les1.8taftt, Airframe Structural; MetAl to 
Metal 

Hilita" 

KfL-A-2.5463 Adhesive, Metallic Structural Sandwich construction 

HIL-«:-83281 Coating, Phototropic, Detection of Defects (In Materials 
and Structures.) 

MIL-A.-83371 Adhesive Bonding for Aerospace Systems, Guidelines For 

STAJ!Il)ARDS 

Mil1tau 

M!L-S-m-860 Fokker Ultrasonic: Mhe.i.e Bond Tes't 

(Cop:Les of.pecifications, standards, drawings. and publications required 
by 8upp1i~rs in connection with specific procurement functions should 
be oKainE!4 from the· procuring activity or as directed by the contracting 
officer. ) 
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3. REQUIREMENTS 

3.1 General. The adhesivebonded.alum1num honeycomb structure to be 
iuspected shilli be inspected to'the requirements specified herein. 

3.2 Metal-to-metal bonds, ill honeycomb Bandwich asaemblies. 

3 .2.1 Dimensions. . When measured as shown in figure 1 individual 
disbonds or voids shall not have any dimensi<?n, greater than 15 tiDtes the 
thickness of the thinnest adherend; or 1.0 inch 'whichever is smaller or a 
"S" dimension· greater than 15 ''percent of th~ sho~test "Jr' of the bondiine. 

w.._~_~,....... w 

Figure 1. 'Dimensions 
S 	 is the width of void in the "W" direction. 
L 	 is the lonaest dimenSion of void 
W 	 is the smalle8t.d~enaion of 'the metal-to-metal bond area 

containing the voia. 
The width of void is -in the "W" direction. 
When "W" Is les8 than 2 inches. "s" shall be less than .25 ineh. 

3.2.2 Permissable areas. 

3.2.2.1 The maximum permissable area of an individual void or disbond is 
as follows: 

(a) 
(b) 
(c) 

Type I structure: 
Type II structure: 
Type III structure: 

0.375 square inches. 
0.500 square inches, and 
1.000. square inches. 

3.2.2.2 The minimum permissable spacing distance as measured in figure 2 
between void boundaries is as follows: 

(8) Type I structure: 4 ttmes the largest void or"disbond dimension 
measured on a line between the centers of the two voids. 

(b) Type II structure: minimum distance is 3 times the void or 
disbond dimension. 

(c) Type III structure: 2 ttmes the largest void or disbond area. 
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Figure 2. Measuring disband spacing.. 
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3.2.2.3 No voids, disbonds, or'poro$1ty shall be permitted within 
0.125 inch of any bond joint .edge. 

3 ..2.2.4 The aggregate unbonded; length of disbonds along ~y straight area, 
between two parallel' lines 

. 
\ .inch. apart shall not exceed 15 percent 

~ 
of 

the length of the bond line:,·when·measured along the direction of the 
parallel lines ti 

3.2.2.5 The maximum permissable void 'or disbond area of .the metal-to­
metal bond area within an assembly: is 1 percent on type I strUcture, 
2 percent on type II. structure· and So'percent on-type III ·structure. 

3.2.2.6 111e maximum permissible disbond ··a~ea of the ·met41-to-metal bond 
area contained within a 6 i.nch diameter circle is a.percent of .that area 
so contained for types' I';and n· struct~res and 15 percent of that area 
so contained for type IIi 'strtict~re. 

3.3 Face-to-core bonds. No voids or disbonds· shall be~allowed in 
face-to-core or dotibier-to-core bonds~ 

3.4- Core splice. core-to-edgemember. or core-to-insert bonds. 

3.4.1 The maximum perm1ssable core gap that is filled with adhesive or 
the equivalen~ as shown in figures 3, 4, and 5 shall be equal to 0.125 
inch for type I structure and one cell diamete.r of the .largest cell 
common to the core j01nt:" or O~25 inch, whichever is smaller for.. types II 
and II structure. 

3.4.2 The maximtUD pe·rmiSsable core joint void or disbond dimension shall 
be 0.5 inch or 3 adjacent cells, whichever. is smaller, per -linear foot 
and shall not exce~d 'i percent of"core-'to'-core bond area (splice he1ght 
times splice length). 

Figure 3. Core splice. 
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. --r. . 1 cell diameter or.L-. \: incb maximum. 

Figure 4. Core to insert. 
Note: 1. The maximum void or disband 1/2 inch or 3 adjacent cells, 

whichever is smaller, per linear foot 

2. 	 Total void or disband must not exceed 5 percent of total 
core to insert bond area. 

h ~b {'@:':":{¥l:;~~'?:"k'\.d:h,'/ -.L
t:.",,;,{;.,,~;;~;:;w~:;~;""'~'V\ L!e~:;:t:~~:i::ed 


with adhe8ive orFigure 5. Core to vertical edge member. 
equivalent. 

Note: 1. 	 Adhesive maximum, void.... or disbond 1/2 inch or J adjacent 
cells.:wh1cheve~ 1s smallerl per linear foot. 

2. 	 Total disband ,must nat exceed 5 percent of total core 
to edge member bond'area. 
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3.4.3 The maximum core to beveled edge member voids, disbondsand 
gaps shall be as shown in figure ,6. 

..",.-__ Cutaway view 

Maximum 
void or 
disbond 
1 cell unbond­
ed per linear 
foot (beveled
closure area 
onl~) • 

j , Core
l/S" -maximum separation r: II 

..............~.....-f.
...,J:o;1f filled with ______ 
- 1 cel;&.l~·-w-1d-t-h-(-m-ax-.)--- -""­adhesive. 

irregular trim allowed 
provided it is filled with 
a~hesive ot eqUivalent. 

Figure 6. Core to beveled'edge member. 
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3.5 Sandwich £a~9dent8. 

3.5.1 Dents. Dents shall not exhibit creases, sharp edges, Or wrinkles 
~ , , 

as s~own in figure 7. Sharp edges and ~rtmps are unacceptable if their 
ra dius is sharper than two times the skin thickness. 

3.5.1.1 Dents in the face of sandwich assemblies shall be measured as 
follow.: 

(a) Using a straight edge placed across the dent in flat 
48seJilbUes or a reference edge placed across the dent in contouJ;'ed 
aase$~li.s, the di..-t.er shalt ~ meaSured to the nearest Q.l inch. 

(b) ~e depth ~ball be"meas~redpusing depth. gatig~s, feeler gauges 
or wire gauges, at the deepes t point 'to", the neares t :001' inch'.. 

3.5.1.2 The dent area shall be inspected,.for disbonl1s.. iI\.accordance 
with MIL-A-83377. 

3.5.2 Dtmensions. 

3.5.2.1 Dillmeter. The maxiiDum perm1s$able.,aent diameter is 1.5 indies 
for type I structure, 2 inChes for ty~' II ',structure, and 3 inches for 
type III structure. 

3.5.2.2 ,Depth. The maxi~;p~~issable dent depth is 0.006 inches for 
type r structure, 0.020 inches for type II structure, and 0:050 incnei 
for 'type III structures. 

3.5.2.3 Areas. !tie maxbDum permissable dent area within an as.embly 
is' 1 percent on tyPe I ~truc.ture, 2 percent on type II structure, and 
5 percent on type III "s'tructure. 

3.5.2.4 Spacing. Them~~tmum permissable distance between den~ centers 
Is 6.0 inches for type I structures, 4.0 inches for type II structure, 
and 3.0 inches for type III. 

3.5.2.4.1 The minimum permissable distance between dent center and the 
edge of solid members ~s 16.0 inches fo~ type I structure, 6 inches for 
type II structure and 3.0 inches for type III structure. 

3.5;3 Dent limitations. Dent limitations aEi required for cosmetic 
purposes shall be established by the contractor's quality assurance. 
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Figure 7. 	 Sandwich face· dents. 
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3.6 Face Markoff. The .face Markoff for all·type I structure and 

type II compression critical structure shall be limited as shown 

in figure 8. (see 6· ) 


1...Li 


l l I 
-i-<0.006 inch 

Maximum markoff depth.allowed: ''type .1: 0,006· inch , or 
.006 inch/inch of "i" 

Type. II: ",010 -inch/inch of "Z"
Type tIt: .015 inch/inch of "-;.,, 

Figure 8. Markoff 

3.7 Nondestructive inspection. 

3.7.1 Assemblies shall be nondestructive inspected for adherence to the 
requirements of this specification and in accordance with KIL-A-83377. 

3,7.2 Nondestructive inspection physical standards shall be constructed 
to. incorporate tile acceptance criteria contained herein. Standards 
shall be of ,simi1ar.~onstruction as the parts to be inspected, and shall 
contain voids or disbonds .of the maximum allowed sizes, Nondestructive 

-,. .... -". . '. .' 


process procedures sha1-l ',be· approved as specified in MIL-A-83377. 


'3.8 Destructive inspection. 

3.8.1 Destructive inspection of an assembly shall be conducted as 
specified in MIL-A~83377 to ensure that the bonded components meet the 
criteria 'contained in this specification, The destructive te'st shall 
be ,performed in accordance with 4.2.3. 

3.8.2 The destructive test results shall be evaluated to the requirements 
of this. specification and in the contractors process specification as 
specified'i~ MIL-A-83377. 
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4. QtJAttTY ASStntA.NcE ,PROVISIONS 

4.1 Responsibility for inspestlon. Unless othe,twit,e ,spec.!tfied .int,the 
cotatrac t or purchase' order ,. the supplier 'is respons ible for,_ the performance 
of all inspecti~n requirements as specified herein. Exeept a~,otheTWi.e 
specified in the.contrsct or order~ the supplier maiuse his own ~r any 
other facillUes suitabie .fot: the perfoi:mance of the inspecti~frequ:1reliaent8 
specified herein~ unless disapproved by the Governme~t. ',The Government 
reserves the rigKt.to perform aDiaf :the insp~ctio~ set forth in the 
spec'iiicatibn wbere such inSpections are de~~'ne~ej8ary to a.sure 
auppii~iif AM s'ef;;'lbes cOhfOt'a .t:<i pf••cribS tltqtiii,'eiaeiiU ~ 

4.1.1 An effective,quality aaSilrabCe system shall be provided to e48ute 
&. \. ~ 

inspection operation performance by personnel who have demon'ttated their 
ability to. apply this :c;ritetta to the .assemblies being inspected» as 
s'pecified in MtL-k~$33n. 

4.1.2 Aa8emblie~ fa~ling to meet the criteria con~ained hetein shall'be 
rejected~ and referred- to a: MAlterillls Review Board for action. 

4.1.3 Method of sampling, for inspection shall be in accordance with 
Mtt...A"S3:l71. 

4.2 I!!!.! 

4.2".1 Bond continui;X. Continuity of bonds shall be..deteniined, by 
inspecting the entire bOnd area using inspection procedures for which 
standards and det~il operating procedures have been developed. 

4.2.1.2 Bond inspection frequency shall be as specified in HIL-A-83377. 

4.2 .1.3 Ultr~8onics (pulse e~hO resonance ·through tra.nsmissioti)'J uitra­
sonic bond tests ,harmonies, infrared ,.·liquid crystala. Or 'phototropic 
coating specified iII MIL..c-83281 shall be used for this inspectiOn, as 
applicable, and a8 specified in the contractor's process specification 
described in MIL-A-833'7? Other suitable'standardhednondestruc'tive 
inspection'~ethods .ay be employed when specially agreed on by the 
contractor and the prOcuring activity. 

4.2.1.4 Radiographic ,inqectlon :is nOt requited for core splicesI' eore­
to-insert, dr core-to-ed~ bOl'l'dg if final face is appiled in a' SUbsequent 
bond stage such that visual inspection of these'bonds is possible. 

4.2.1.5 Bond strength shall be as specified in MIL-STD-860. 
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4.2.3 Destructive testing_ When destructive testing is required as 
specified in KIL-A-83377. the following procedure shall be used. 

a.ASsembly shall first be nondestructive tested uS'ing 
production procedures. 

b. Areas shall be selected for removing test ~pecimens. 
c. Specimens shall be removed from the assembly being careful 

not to damage bonds. 
d. ' The specime!1s sha11 be of a size and, shape permitted by the 

assembly size and-shape; also as required for testing to MIL-A-83377, 
generated contractor'process specification and as specified in 
MMK-A-132 and M1L-A-25463, as applicable~ 

e. The remainder of the assembly shall be disassembled for 
visual inspection at all bondlines. 

f. The specimens shall'be tested in accordance with and meet 
the minbnum requirements of this specification, MIL-A-25463 
KIL-A-83377, HMH-A-132 and the contractors specification. as 
applicable ~ 

g. Correlationbetweend,estructive and nondestructive methods 
will be used to verify the nondestructive procedures, sensitivity, and 
reliability. 

4.2.4 Leak testing. Bonded honeycomb assemblies shall be leak tested 
in accordance with MIL-A-83377. 

S•• PREPARATION FOR DELIVERY 

(Not applicable.) 

6. NOTES 

6.1 Intended use. This specification is 'intended to e~aluate the 
quality of ,bonded aluminum sandwich assemblies used on aerospace 
struc tures. 

6.2 Definitions. The defects covered in this specification are defined 
as follows. 

6.2.1 Face-to-core voids and disbonds. Any unbonded area occurring 
between the facing and the honeycomb core, or between doublers and core. 

6.2.2 Metal-to-metal voids or disbonds. Any unbonded area occurring 
between two solid, nonporous members that are joined by an adhesive 
bondline. 
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6.2.3 Bond void .or disband. A 10ca1discpntinuity either wholly within 
or on the surface of a -bO~ line. 

6.~.4 Po£Psity. A series of small 4iacontin~ities or voids clo~~ly spaced. 
'!'be ~ter peripheral edges of porosi.ty areas shall be outlined I and the 
P9rosity areas treated as an unbonded area of ~~ilar size and shape. 

6.2.5 Core splice void or disbon~! Any unbon4ed area eXisting in the 
plane of a bond between ~o core ·iepents. 

6.2~6 Core .splice gsp. 'lbat dis~anc,e "'.t.Yeen cQre se...nt ed~.s and 
at)le\[' (:ore '~p.M!JJh or ~ol1d 'Diember. ~hJlJ: f-~ fitled ".it)l core ~plice 
a4h~sive or equiva1en~. 

6~~., 7 ~. Local depressions in ·sandwich faces is a result of d....e 
tmpact or excessive local pre,s~re. 

6.2.8 Markoff. A step occurring in ~he facing of a normally flat bonded 
honeycombsandwi~h. 

6.3 Supersession data. Throughout ~hls ~pec~f~cation ~lL-A~83377 is 
specified. MIL-A-83~77 will ~e used ~ the Air ,orce in place of 
KIL-A-9067. 

Custodian: Preparing ~ctivity: 
Air Force - 11 Air Forc.e - 11 

Project fio. 8040-F040 
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