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MIL-H-21040C
16 July 1974
SUPERSEDING

MIL- H-210L40B
15 April 1971

MILITARY SPECIFICATION

HONEYCOMB MATERTALS, WATER MIGRATION RESISTANT TYPE,
STRUCTURAL, PAPER BASE

This Specification is mandatory for use by all
Departments and Agencies of the Department of
Defense.

1. SCOFE

1.1 Scope. This specification covers fully cured, resin-treated, kraft
paper, water migration resistant type honeycomb materials for structural
applications.

2. APPLICABLE DOCUMENTS

2.1 Te 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.

STANDARDS

Military

MI1-8TD-129 Marking for Shipping and Storage

MI1-STD-401 Sandwich Construction and Core Materials:
General Test Methods

MII1-STD-810 Environmental Test Methods

(Copies of specifications and standards required by suppliers in connection
with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form 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 proposal
shall apply.

OFFICIAL CLASSIFICATION COMMITIEE
Uniform Freight Classification Rules

(Application for copies should be addressed to the Uniform Classgification
Committe, 202 Union Station, 516 W. Jackson Blvd., Chicago, Il 60606.)

FSC 5680
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NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT

P |

National Motor Freight Classification Rules

(Application for copies should be addresssd to the American Trucking
Aoanrdatinm Trn 1414 P Strmact. NW. UWachinetan. DO 90024 . )
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

C~366 Measurement of Thickness of Sandwich Cores
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(Application for copies should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

PULP AND PAPER

USTRY

(Application for copies should be ‘addressed to the Technical Association
of the Pulp and Paper Industry, 360 Lexington Ave., New York, NY 10017.)
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3.1 Preproduction testing. This specification makes provision for pre-
production testing.

.
)

3.2 Material. HMaterial shall be as specified herein. Wnen materia
that are not specifically designated are used, such materials shall
gubdect to the avproval of the contracting officer.

gk
(
)

3.2.1 Base paper. The base paper for the core materials shall be 100
percent virgin softwood draft fiber. It shall be the responsibilivy of
the supplier to determine the resin {ormulations, impregnation process,
ar athan tantmisnas nacemsarv to meet the watar m;grgtion requiremnts
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of this specification.

3.3 Configuration. The honeycomb material shall consist of the base
paper, impregnated, and suitably bonded together so that, in its final
expandsd form, a reascnably miform celluler structure is developed.

3.4 Dimensions. The dimensions of the honeycomb material sheets atrug.lA
as specified (see 6.1). Dimensional tolerances shall be as specified
3080

5§

3.5 Bond. The adhesive bonds shall be uniformly applied over the entire
thiclness and fully cured. There shall not be more thun 1 unbonded glue

line within any 10 inch square area of the honeycomb material.

L S e,
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afdan awnnere o fimoua canditions shall meet or exceed the reauirements
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of figure 3 (see L.5.h).
3.7 Honeycomb material properties. The honeycomb material properties,
for procurement purposes > shall be in accordance with figures I, 1l, and
III. Design values for the paper h neycomb cores of sandwich panel
material shonld be obtained from specimens and test procedures closely
simlating actual conditions as to 1oading , facing and core thickness s
facing material and ambient moisture and temperature.
3.8 Chemical neutrality. The honeycomb material shall be chemically
wnantwal (D0 7.0 F 0.1) ag detarmined bv TAPPT Mathod T ‘;-Sg-és for ulp
MOUVIGL \131 [eV Mo/ A AW VA Sikmiavw Wy L = S 3 <
and paper products.
3.9 Tolerances. Unless otherwise specified (see 6.1) the following
tolerances shall apply:
Dimensions Tolerance (inches)
B plus minus
Width (W) 2.0 0.0
Yot (T 1.0 0.0
1engon \uy Ll
Thickness (T) 0.010 0.010

10 Identification of product. Each package of honeycomb material shall

q‘ﬁ
be identified with the following information upon an oil proof tag or
stenciled on each shipping container:

W mdocesceal e smcmenn amd deendamanle
nanuiracovurer-s aan asia viaucinai n
This Snecification Number
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Density
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3.1 kmanship. The honeycomb material shall be uniform within the

starved areas and foreign mwnus. The cell wall edges of ths cors shall
L. Mo aced ccddl n Leal aw Taw anate na hralan adoeg. eto.. 80 ag8 to b
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suitable for bonding to the sandwich facings.

PP T

3.12 Density. The density of the honeycomb material shall be within 10%
plus or minus of that specified in the contract or purchase or

\. QUALITY ASSURANCE PROVISIONS
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DENSITY VS SHEAR STRENGTH

FIGURE 1

SPECTFICATION REQUIREMENTS FOR SHEAR STRENGTH OF 1/2 & 1-INCH- THICK SPECIMENS
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DENSITY VS SHEAR MODULUS
FIGURE 2

TYPICAL VALUES OF SHEAR MODULUS FOR 1/2 & 1-INCH THICK SFECIMENS
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DENSITY VS COMPRESSIVE STRENGIH

FIGURE 3

SPECIFICATION REQUIREMENTS COMPRESSIVE STRENGTH OF 2-INCH THICK SFECIMENS
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L.l Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection requirements specified herein. Except as otherwise
specified in the contract or purchase order, the supplier may use his own
or any other facilities suitable for the performance of the inspection
requirements specified herein unless disapproved by the 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.

L.2 Classification of tests. Tests shall be classified as preproduction
see (L.4) and (4.5) and quality conformance see (L.6).

L.3 Test conditions. Unless otherwise specified, all tests required by
this specification shall be made at ambient temperature and humidity con-
ditions. :

L. Preproduction tests.

L.h.l Sampling for preproduction tests.

L.4.1.1 Inspection lot. All honeycomb material of the same density pro-
duced on consecutive days shall be considered a lot for inspection purposes.

L.4.1.2 Test samples. Sample sheets for preproduction tests shall be
taken from the first ten blocks of the first lot manufactured. A block is
defined as a production item before slicing.

k.42 Visual and dimensional examinations.

b.h.2.1 Visual examination. Each of the honeycomb sheets selected in
accordance with L.L.1.2 shall be given a visual examination wo determine
conformance with this specification.

LkLi.2.2 Dimensional examination. ILength and width dimensions of each
sheet of honeycomb material selected for examination shall be measured with
a sultable scale to the nearest 0.10 inch. Thickness shall be measured in
accordance with ASTM C-366 Method B.

L.4.3 Tests. Specimens cut from each of the samples selected in accord-
ance with 4.2.3 shall be subjected to each of the applicable tests specified
in L4.5. Failure to meet the requirements of any test shall be cause for
rejection of the lot represented by the samples.

4.5 Test procedures.

L.5.1 Honeycomb material density. The honeycomb material density shall be
determined in accordance with the core density and specific gravity method
of MII-STD-401 from two randomly selected specimens from each sample sheet.
These specimens shall be conditioned for at least L8 hours in an atmosphere
of 50 *2 percent humidity at 73° ¥2° F. The individual values and average
value of density shall be reported for each lot of honeycomb material.
Specimens shall be at least two square feet in area and shall not contain
splices or splice material.
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4.5.2 Water migration test. At least two specimens from each sample
sheet shall be conditioned in accordance with L.5.1. The water migration
properties of thia honeycomb mterial shall then be determined in accord-

ance with the "Core Water Migration® Method of MIL-STD-40Ol. The individual
values and the average values shall be recorded and shall not exceed one

cell filled in 24 hours.
L4.5.3 Honeycomb shear test. At least four specimens 12" X h“ X 1" thick
from each sample sheet shall be conditioned in accordance with L.5.1. The

uuueywmu shear str“ngth and shear modulus of these cpnn-lmnne ghall then be

determined in accordance with the "Core Shear" Method of MII-STD-401. At
least two specimens shall be tested in the T L plane and at least two

specimens shall be tested in the T W plane. The individual values and the
average values of shear modulus and shear strength for each plane shall be
reported. Not more than one specim
(whichever is greater) tested for each

the values shown by the curves of flgure I.

3 @

0 percent of all specimens
8

hall have strengths below

i inches by

8

im a e

\d uiur:uu.s.uu) shall be aged in accordance with
o)

f MIL-STD-810, Method 508, for 28 days at 30° C

L.5.4, Fungus resistance test. Specimens of bare core material
1 - ¢ "3 lelo ) ol

using a ure of the organisms. Afber aging, the specimens shall be
conditioned at test cond:.tions (73%° 220 F and 50 %5 percent relat:.ve humid-
ity) for 16 hours prior to testing in accordance with 4. 5.5 below (see

3. DI-

4.5.5 Core compression tests. At least six specimens L inches by L inches
by 2 inches thick shall be conditioned in accordance with b.h.1. The flat-
wise compressive strength of these specimens shall be determined in
accordance with the Core Compression Method of ! MIL-STD-L01., At least two
specimens shall be tested in the dry condition ( 730 490 F) at least two
specimens shall be tested after soaking in water at 73° *2° F for L8 hours,
and at least two specimens of each sample shall be tested after being aged
in accordance with AST C-Li81, cycle A. The individual values and the
average values for "ﬂi“y‘" and wet compressives 'a’thusths shall be nnmvﬂ-nd
for each lot of honeycomb material. No more than one specimen or 10% of

all specimens (whichever is preater) shall be below the values shown by
the applicable curve of figure 3.

1 Z

4.6 Quality conformance

h.6.1 Visual and dimensional tests. The visual and dimensional tests of

(hoky.2.1) ‘and (4.5.2.2) shall be p performed on each honeycomb production
blocks to determine compliance with this specification.

4.6.2 Mechanical t
block shall be teste
migration and (4.5.5
this specification.

egts. A O. .500 thick sample from each tenth production
d in accordance with (4.5.1) density, (4.5.2) water
5) wet and dry compression to determine compliance with

. PREPARATION FO

Al bamias -—ey &

5.1.1 Level C. Honeycomb material shall be preserved and packaged in
accordance with the manufacturer's commercial practice.

W
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5.2 Packing.

; < - ~ . < N . = N . I a L+ _an
5.2.1 level C. Honeycmnb material packaged in accordance with 5.1.1 shall
be packed in containers in a manner to insure safe delivery and acceptance

at destination. Containers shall comply with Uniform Freight Classificatio 1_1

Rules or National Motor Freight Classification Rules whichever is applicabl

5.3 Marking. In addition to any special marld.ng specified in the contract,
each unit and intermediate package and shipping container shall be marked in
accordance with para 3.7 and MII-STD-129.

6. NOTES

6.1 Ordering data. Procurement documents should specify the following:

a. Title, number and date of this specification.
b. Density req d (see 3.11).
¢. Dimensions (see 3.3).
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re 5 T s corrections, deletion
rom the previous i sue were made. This was done as a convenience only
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requirements of t:L‘s dccwﬁem based on the en‘olre content irreﬂmctive of
the marginal notations and relationship to the last previous issue.
Custodians: Preparing Activity:

W oarn A Ad v Rorce - Bl

Navy - LU roree ol

Air Force - 8)
Review Activity: ProjeSPann‘E?f:

Air Force - 17 5680-0066

QOther interests

RE4Y -

os

Department of Agriculture - Forest Products Labora*bory
Department of Commerce - National Bureau of Standards

0
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INSTRUCTIONS: The purpose of this form i8 to solicit beneficial comments which will help achieve procure-
ment of suitable products at reasonabie cost and minimum deiay, or wiii otherwise enhance use of the document.
DoD contractors, govemment activities, or manufacturers/ vendors who are prospective suppliers of the product
are invited to submit commenta to the govermnment. Fold on lines on reverse side, staple in comer, and send to

preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any

portion of the referenced document(s) or to amend contractual requirements. Attach any pertinent data which
may be of use in improving this document. If there are additional papers, attach to form and place both in an

envelope addressed to preparing activity.

DOCUMENT IDENTIFIER AND TITLE

NAME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

] otRECT GOVERNMENT CONTRACT [_)SUBCONTRACT

HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT

UsEeE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOC RIGID

3. IS THE DOCUMENT RESTRICTIVE?
] ves ) nNo (1t **Yes®”, in what way?)
4. REMARKS
SUBMITTED BY (Printed or typed name and address - Optional) TELEPHONE NO.
DATE
D FORM 1 26 S/N 0102-014~1802
1 JAN 72 REPLACES EDITION OF | JAN 66 WHICH MAY BE USED

Y U.6. GOVERNMENT PRINTING OFFICE 1973—714.866/3983 2.1
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