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MIL-C- 81986 (AS)
19 November 1974

MILITARY SPECIFICATION
CORE MATERIAL, PLASTIC HONEYCOMB, NYLON PAPER BASE;
FOR AIRCRAFT STRUCTURAL APPLICATIONS
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This specification has been approved by the
Naval Air Systems Command, Department of the
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1. SCOPE
1.1 Scope - This specification covers the requirements for
nonperforated nylon paper base plastic honeyco omb core material for aircraft
structural applications, including exterior parts guch as radio and radar
antenna housings.
1.2 Classification — This specification covers one grade of
core material.
2, APPLICABLE DOCUMENTS
2,1 The following documents, of the issue in effect on date

of invitation for bids or request for proposal, form a part of this speci-
fication to the extent specified herein,

SPECIFICATIONS
Federal
PPP-B-585 Box, Wood, Wirebound
PPP-B-591 Box, Fiberboard, Wood-Cleated
PPP-B-636 Box, Fiberboard
Military
MIL-P-116 Preservation, Methods of
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STANDARDS
Military
MiL-STD-lOS ampling Procedures and Tables for Inspection
by Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-401 Sandwich Constructions and Core Materials,

General Test Methods

ies of specifi s andards, drawings, and publicat
quired by suppliers in connection with specific procurement function
should be obtained from the procuring activity or as directed by the con-

tracting officer.,)

d oo s
10lsS e~
on

A n

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

409 avai Valko V2 squeTSL

proposal ‘shall apply.

National Standards Association, Inc,

ATC Report No, Electrical Test Procedures for Radomes and Radome
TC-4 Materials

ReLSlicls

(Application for copies should be addressed to the MNational Standards
Association, Inc., 1321 Fourteenth Street NW, Washington, D.C., 20005.)

2 RnE

3. REQUIREMENTS

n
AN

3,1 Preproduction sample - When specified in the contract or
order (see 4.,3.2 and 6,2),, preproduction samples of nylon paper core material
of designated density, cell size dimension, resin bond, and core cell con-
figuration shall be manufactured using the methods and processcs proposed for
the production lot, These samples are for the purpose of determining that
the manufacturer's production methods and processes will produce core material
that will meet the requirements of this specification. These samples shall

be inspected as specified in Section 4 and shall be submitted as directed by
the procuring activity for examination and approval.

3.1.1 Material and property control - Prior to production, ma-
terial and property controls shall be established for the core cell size,
type and quantity of the stabilizing resin, adhesive, and bonding methods,

The control shall be continued until the application of resin and adhesive,
assembly of the materials and curing of the adhesive practices have been
established to produce core materials conforming to this specification,
When procegsing practices have been so established, the production shall
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not be changed without demonstrating to the satisfaction of the prccuring
ctivity that the change does not adversely affect the quality of the core
material.
3.1.1.1 Preproduction sampling and testing (see 3,1) shall be
required whenever one or more changes are made with the processing of the
core material, adhesive, bonding, design or fabrication techniques.
3.2 Materials - The materials comprising the core shall con-

form to the applicable specifications and shall be as specified herein.
Materials, which are not covered by applicable specifications, or which are
not specifically described herein, shall be subjected to the approval of
the procuring activity.

3.2.1 Paper - The fiber paper shall be composed of an aromatic
polyamide polymer (nylon) in the form of short fibers (floc), bonded to-
gether with small fibrous binder particles (fibrids) of the same material,
and shall contain no extraneous diluents, The paper shall not be perforated.

3.2,2 Resin - The resin system used to impregnate the paper, or
for node bonding, shall be resistant to mildew and shall not be corrosive
to metals, Node bonding shall be accompliched with the same resin used for
impregnation, or with a compatible resin adhesive.

3.3 Configuration - The core material shall comsist of thin

nylon paper base sheets bonded together to form cells approximately hexa-
gonal in shape. (See Figure 1.)

3.4 Sizgs -~ The material shall be furnished in blocks or
slices, as specified by the procuring activity. The dimensions and dimen-
sional tolerances for the blocks or slices shall t: as specified by the
procuring activity,

3.5 Cure - The honeycomb core material shall be fully cured.
When specified, the material may be furnished in a partially cured state te
afford better conformability when used in curved sections. In this case the

material shall be fully cured in accordance with the manufacturer's instruc-
tions prior to testing.

3.6 Bond or slicing test - The node bonds of the honeycomb
core material shall be sufficiently strong so as tc meet the requirements
specified herein when machined in accordance with manu ufacturer's recommenda-
tions,

3.7 Cell wall edges - The honeycomb cell wall edges on the

faces of the sliced core shall be in a condition as specified by the pro-

curing activity, suitable for forming a good bond, as when wet-lawinated to
glass fabric base plastic laminate,

W
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Je O COTE pIoperties = a8 nominal cell 312:, dcua&l.y, o=
presgive properties of the core in the direction of the cells (parallel to
the T directior, as illustrated in Figure 1). and the shear properties
(associated with distortion in the TW and TL planes), shall conform to the

requirements of Table I,

3.8.1 Mechanicai properties at eievated temperature - Core ma-
enmdal —Lal1T mabode o mdodomim £ TN oo Al eha esmdadow walican 4o Malia T
LCilal Hillall LTLalll 8 wdlijJuuug vl /v pcu...cuu 0L ThNie TINimIE Vaiiues ABVLE A
when tested at 350 + 10°F,

3.8,2 Wet strength - Compressive strength of the core in wet

condition shall be no less than 90 percent of the minimum values in Table I,

3.9 Electrical properties - The dielectric constant of the
core material shall not exceed 1,5, The material ghall be conditicned at
room temperature for 48 hours at 50 + 2 percent relative humidity before
testingo

3.10 Dengity - The density of core shall be as specified in
Table I, The manufacturer shall specify the nominal density of his core
and shall control this demsity to + 10 percemt by weight in productionm.

3.11 Workmanship -

3.11.1 The core materials shall be uniform, free from excess

reain accumuiations, starved areas, tackiness, biicters, foreign nateriail.
and other defects, such as nested cu.l..u, split or buckled cell wall amnd un=

bonded nodes, except as specifically permitted herein,

3.11.2 Defects - No more than two flaws per square foot of slice
shall be permitted per unit of core material. For the purpose of this
specification flaws shall be defined as misalignments and flute bond defects.
A misalignment shall be defined as the partial imposition of one corrugation

-lnbn Aarnnthasr and A Aafantdwa Flutra hand 4a a2 hand havine 1lane than 7': masAanS
ALY BHULIICL ) @GlIU @ UCLATTLAIVE daUeL® UULU 40 & UUMLMUG uavaupg 4ve

of available width bonded. No more than one cell wall break per square foot
of slice shall be permitted,

3.12 Identification of;p_pduc - Each unit

of core material
—~t 19 A W g e L 1 __ s P T PR I [P B B e o o
Bsidil DE BUullU DJ.y 1uen|:1:[1en “Eﬂ wne LUL-LW].“S ANIVITET IO 3
Manufacturer's Name or Trademark
Order Number and Lot Number
Specification Number
uens1ty and Cell Size
cdentbhham Sho mabdanct 2t do L£2.7% nee o meesn?d 1T %en manen .3
DL“LC vucu Ci: LT LaLELlLaL " LD LULL’ v P-lLL‘LLy UUKBGQ
And manufacturer's directions for cure if the matarial

is partially cu;ed
Regins, both impregnating and bonding
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TABLE 1 a7 ‘r'
PROPERTIES OF CORE MATERIALS D
Plate shear
Compressive Wl ows o e Mealt Bt o ad e
core Btrength Uirectio w ulrection
psi 2/ T
Strength Modulus Strength Modulus
psi kai pai ksi
Dengity {Minimua Hinioum Hinisum Minimum Hinisum
Cell gize | 1bs./cu.ft.|for single | for single!| for single| for single | for single
+ 10% + 102 specimen specimen specimen specimen specimen
1/8 3.0 243 162 5,7 85 3.1 .
1/8 3.5 324 171 5.8 S0 3.2
i/8 4.0 423 225 7.8 112 4,2
3/16 2.0 95 72 2,2 36 1.8
3/16 3.0 243 135 4.5 67 2.5
3/16 3.5 | 324 166 5.8 75 3.1
3/16 4,01 %23 225 7.8 112 4.2 Ve
B ‘{i .
1/4 1.5 50 45 1.8 22 1.3 “?
1/4 2.0 95 72 2,2 36 1.8
3/8 1.5 50 45 1.8 22 1.3
3/8 2.0 95 72 2.2 36 1.8
1/ The values in Table I are for procurement only and are not to be used for

I»

design values.

Compressive stren

in MIL-STD-401,

gth specimens shall be stabilized before test as recommended

'
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4, QUALITY ASSURANCE PROVISIONS
4,1 Respongibility for inspection - Unless otherwise specified
in the contract or purchase order, the supplier is responsible for the per=-
formance of all inspection Tequifements as specified herein. Except as
otherwise specified, the supplier may utilize his own facilities or any com-
mercial laboratory acceptable to the Government. The Government reserves

where such inepeccions are deemed necessary to assure supplies and services
conform to prescribed requirements,

4.2 Classification of tests - The inspection and testing of
plastic core material for sandwich construction shall be clasgified as
follows:

(a) Preproduction tests
; (b) Quality conformance tests

4,3 Test conditions = The laboratory testing conditiong shall
be in accordance with MIL-STD-401 and as described herein.

4,4 Preproduction tests -

4,4,1 Sampling for preproduction inspection - Except as specified
s 2 7 N fr mmme = mmmaedl T Lanee &L nremeed AEF amebann A elhhin Anmbteanta-
in 4,4,<, a8 soOmn as poOSSiDleé arier Lneé awara Ol coniraci, tne Coniracio:s
shall gubmit to a testing activity designated by the procuring activity
the preproduction samples of core material, Whether or not a preproduction

sample is required, the contractor shall supply a certified statement of

composition and prior tests which show the core material complies with the

requirements of this specification. The statement shall also include the
nding mat

he proc

data 1nformation pert i nt to the adhesive bonding of the core ma-

terial for its manufacture shall also be furnished,

4.4.1.2 Further production - Further production of the core material
for sandwich construction by the contractor prior to the approval of the
procuring activity or completion of inspection of the preproduction sample
shall be at the contractor's risk.
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his product has been found to be satisfactory, the requirements for a pre-
production sample and its submittal in accordance with 4.4,1 for any sub-
sequent contract or order may be waived at the discretion of the procuring

activity (see 6.2),

VA A | Darnmerndes nedam samtbdoan ~L slic e o tmaed a1 Lomee = omon 3ood Lo

Hette D SLepLUGuLCLIVIl LtEbBLIN O1 Line Core mdierial 10r sanawicn
construction shall consiet of all examinations and tests of thig specifica-
tion. The responsibility for the performance of the preproduction testing
shall be as specified in the contract or order (see 3,1 and 6,2),

4.5 Quality conformance tests -

L & 1 1ot o Inlaca Atharirdan anandfidad {4 tha Accboaa e o acadoa

Toeldoeod MUL T VIILATDD VLLIELWLADOT DpTLllidvu au Lue U Liaci Ul Ulucl’
a lot shall consist of not more than 100 cubic feet of core material for
sandwich construction of the same designated cell size dimension, density

and core configuration design, manufactured under essentially the same
conditions and submitted for acceptance at the same time,

4.5.2 Sampling - Unless otherwise specified in the contract,
nurchacs arder nr drawine 1nfarmat+rinn aamnldne nlana and nracradurecs 4n
PURAVUGOE ViIWUTL Vi MLIAGWAME 4lliViMGQLAVILY QAQUpLLlUE P4i4AlD aGliu plLUyULTUuULED 2
the determination of the acceptability of products submitted by a supplier
shall be in accordance with the provisions set forth in MIL-STD-10S5.

4,5,2,1 Visual and dimensional examination ~ A random sample of
core material shall be selected from each lot in accordance with procedures
~f MUTT oern_1Nneg Yormmantdacn T awent Ammmcmd st NeirnTdoce T —x-a Y € o merames
Ul llilu™=agiU~=1lUJ, dupptiLivn uevel LL’ ALlEpLdLle Yudlilily Level L.J percent
defective for test of 4,5,3,

4,5,2.2 Physical and mechanical properties - A random sample shall

be selected from each lot sufficient to conduct the tests of 4,6.1, 4.6,2,
4,6,3 and 4,6,4, Samples used for the core density test may be used for the
determination of cell size and the strength tests.

4.5.3 Examination - The sample core material selected in accord-
ance with 4,5.2,1 shall be visually and dimensionally examined to determine
compliance with the requirements of this specification for configuration
(see 3.3), non-perforation (see 3.2.1), node bonds (see 3.2.2), cell wall
edges (see 3.7), size (see 3,4), bond defects and workmanship (see 3.11).

L § 4 Proasrvat{ion nackaoino nackine and markdine = T NYracoy e

il A Bl 4 A WDV A VU\.Lvlli fu\-l\ﬂﬁd-llb’ Pu\_l\l.ll 3iiw lIIDLl\LllE J,ll P o -~
vation, packaging, packing and marking of items furnished under this speci-
fication shall be in accordance with the applicable requirements of Section 5.

4,5,5 Inspection of material - The materials (see 3.2) used in
the manufacture of the core material furnished under this specification
k=11 L. 20 marad e Ammmeaband Ae mmaadf2..3 hhnwmwade ML ccdern b ahlhall
8lidlid LE JiuppeLieu uuu aticpiLceu avp prLLL.I.bu HCLEelll, ine ConLrdciel Siiall
furnigh certification that the above requirements have been met,
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4,6 Test methods -
4,6,1 Core demnsity - The density of the core shall be determined
3 anmsrnvdancsro wrd ¢ MT1._QTNANT
ik AWV iAWl W W =i LR x4 -~ A A TV a9
4,6,2 Cell size =~
4,6,2,1 SEecimens - The test Specimens may be any ccnvenient size
or shape of the core material that can be accurately measured from blocks
or slices.
4,6,2,2 Procedure - The distance between flats for ten cells in a

row in the transverse direction shall be measured to the nearest_0.0l inch,
The nominal cell size shall be taken as a tenth of the measured distance.

anmth — Camnroaeaive atronoth
A1V} [SY Y vvmr&\-uu‘v- hl Ay s

ot
;h MIL-STD-401 using stabilized

4,6,3,1 Core flatwise compressive strqu;h in wet condition - Five
specimens prepared as in 4,6.3 shall be immersed in water at room temper-
ature, 73,5 + 2°F, for 24 hours, Remove the specimens and test immediately
as in 4,6.3.
4,6,3,2 Core flatwise compressive strength at elevated temperature -
Five stabilized spec1mens, prepared in accordance with MIL-STD-401, shall
3 AN0 I A~ . L Lo B n

]
- = A rs o A e aa
be neatea at JDU "' i1V r for J.IL nuur duﬂ testea as 1n 4.0,0 at Lllis Leuper=
ature,

4,6,4 Core shear strength and core shear modulus - Plate shear
strength and modulus of rigidity shall be determined in accordance with
MIL-STD-401, Five honeycomb specimens in both TL and TW directions shall
be prepared and tested at room temperature (73,5 + 2°F) and the results

wvaraoand £

averaged for each direction, The modulus of rigi dity shall be obtained by
gomputigg the slope of the initial straight line portion of the stress-
train curv
4,6,4,1 Core ghear at elevated temperature - Five specimens in
each direction, prepared in accordance with MIL-5TD-401, shall be heated at
350 + 10°F for 1/2 hour and tegted as in 4,6,4 at thieg temperature,
4,6.5 Electrical test - Dielectric constant of the core shall

be determined in accordance with paragraph 3.2.3 of ATC Report No. ARTC-4
and panels shall be as specified therein, The "W' dimension shall be
parallel with the ground plane for one determination and a second det

mmatbd e b a1t ha mada ced sl 2l T U dganee AT1al wdeh eha -
ldL 1Ull dlldlli VT luauc watilll il s ULluCIla.LUll POLGLJ.CJ. waLsl uuc 5].\)

1
The dielectric constant, recorded to the nearest one hundredth, shall be
the average of the two readings.
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4,7 Rejection - When any specimen fails to meet the minimum
mechanical value for single specimens (Table I), the lot shall be rejected.
When core material fails to meet other requirements specified herein, the
lot shall be rejected. .

S, PREPARATION FOR DELIVERY

5.1 Levels of packaging and packing -

5.1.,1 Level A - The core material shall be packaged in accord-
ance with Method III of MIL-P-116 in unit quantities as specified by the
procuring activity. For more than one core piece per container, the layers
of core material shall be interleaved with 200-pound test double-faced
corrugated fiberboard conforming to PPP-B-636, The material shall be packed
in overseas exterior-type shipping containers conforming to PPP-B-585,
PPP-B-591, or PPP-B-636, As far as practical, exterior containers shall be
of uniform shape and size, be of minimum volume and tare consistent with
the protection required, and shall contain identical quantities. Containers
shall be closed and strapped in accordance with the applicable container
specification,

5.1.2 Level B - The core material shall be packaged and packed as
indicated in 5.1.1 except that containers shall be domestic-type exterior
shipping containers indicated in the applicable container specification
and need nct be strapped,

5.1.3 Level C - Core material shall be packed in containers of
the type, size, and kind commonly used for the purpose, in a manner that
will insure acceptance by common carrier for safe delivery to destination,
Shipping containers shall comply with the established rules or regulations
of common carriers which are applicable to the mode of transportation em-
ployed.

5.2 Marking - In addition to any special marking required by
the contract, or order (see 6.,2), interior and exterior containers shall
be marked in accordance with requirements of MIL-STD-129,

5.2,1 Container markings shall include the resins used for both
impregnating and bonding,

6. NOTES

6.1 Intended use - The core material may be used for aircraft

.radar antenna housings as well as for general aircraft structural parts

and other applications. The material may be used for applications where
temperature will not exceed 350°F, :

10
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Ordering data -~ Government procurement documents should

r
following information:

(a) The title, number, and date of ‘this specification.
(b) Whether blocks or slices are dgsired.

[~ Call ad7a ond danait
\N-J Velid ODede - -

~ v
< [=3¢1e 18- Je

(d) The three dimensions of the core material and
tolerances,

(e} The quantity of core material.
(f) Fully cured.
(g) Level of packaging and packing (see 5.1).

(h) Special markings (see 5.2).

(1) Pranroduction samnling (see 3.1 and &4.4).
A&/ CatpiVhuLLavii Daupaiipg \O=% ® s®/
| » YR Ve Py S N I SV
Preparing activity:
Nawmr — AQ
““v] 314
(Project No. 5680-N017)
#US. GOVEKNMENT PRINTING OFFICE: 1074.403-114/3878

11
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CMB Approval

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL No. 22-R255

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will belp achieve procurement of
suitable products at reasonabic cost and minimum delay, or will otherwise enhance use of the document. oD con-
tractors, government activitics, or manufacturers/vendors who are prospective suppliers of the product are invited

to submit comments to the government. Fold on lines on reverse side, staple in corner, and send to preparing activity.

(.omments submitted on this form do not constitute or imply authorization to waive any portion of the referenced
Attach any pertinent data which may be of usc in improving this

duocumentis) or to amend contractual requirements.

document. Hf there are additional papers, attach to form and place both in an envelope addressed to preparing activity.

YOCUMENT IDENTIFIER AND TITLE ~ CORE MATERIAL, PLASTIC HONEYCOMB, NYLON PAPER BASE;

MIL-C-81935 (AS) FOR AIRCRAFT STRUCTURAL APPLICATIONS
{AME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER
MATERIAL PROCURED UNDER A
M NIRECT COVERNMENT CONTRACT M SURCONTRACT
eed YIRCL T LUVLOCRINVMCIN | LUIN T RAL T LJ SUDLUWIN TRAL
. HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT

USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

1S THE DOCUMENT RESTRICTIVE?
[ ves O NO (11 "*Yes*, in whot woy ?)

REMARKS

BMITTED BY (Printed or typrd nome ond address - Optional) TELEPHONE NO.
DATE

D FORM 1426 REPLACES EDITION OF 1 JAN 66 #HICH MAY BE USED

1 JAN 72
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