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1.

1.1

1.2

2.

2.1

SCOPE:

Scope:

This specification covers treated aluminum core material for structural sandwich construction.

Classification

Aluminum co

specified (se¢ 6.2.1 and 6.4):

APPLICABLE DOCUMENTS:

The following p

form a part of this specification to the extent specified herein.

U.S. Government Publications:

Available fron
Philadelphia,

QQ-A-250/4
QQ-A-250/5
UU-P-268
PPP-B-576
PPP-B-585
PPP-B-591

€ material tor sandwich construction shall be furnished in the tollowin

Grade Description

B For exposure up to 350°F (seec3.2.1.1).
C For exposure up to 430°F (se8)3.2.1.2).

ublications, of the issue in effect on date-of invitation for bids or reque

PA 19111-5094.

Aluminum Alloy 2024, Plate and Sheet
Aluminum Alloy Alclad 2024, Plate and Sheet
Paper, Kraft; Wrapping

Box, Wood, Cleated, Veneer, Paper Overlaid
Boxes; Wood, Wirebound

Boxes, Shipping, Fiberboard, Wood-Cleated

PPP-B-636

Boxes, thpping, Eiberboard

h grades, as

5t for proposal,

n DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

PPP-B-640

MIL-P-116
MIL-H-6088
MIL-A-81596

Box, Fiberboard, Corrugated, Triple-Wall

Preservation, Methods of
Heat Treatment of Aluminum Alloys
Aluminum Foil for Sandwich Construction

FED-STD-595 Colors
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2.1 (Continued):

2.2

2.3

3. REQUIREMEN
3.1 First article:

When specifig
3.2 Materials:

The materialg

herein.
3.2.1 Metal: The
3.21.1 Grade B:

6.2.1).

3.21.2

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-129 Marking for Shipment and Storage

MIL-STD-401

Sandwich Construction and Core Materials, General Test Methods

ASTM Publications:

Available fron
ASTM B 117
ASTM C 366
ASTM D 395

Order of prec

In the event g
text of this sp

Salt Spray (Fog) Testing
Measurement of Thickness of Sandwich Cores
Commercial Packaging, Practice for

edence:

f a conflict between the text of this specification‘and the references ci
pcification shall take precedence.

TS:

comprising the core shall conform to the applicable specifications an

core shallbe fabricated from aluminum alloy foil conforming to MIL-A-

GradeB core shall be of Alloy 5052 or Alloy 5056 foil, as specified (sq

N As IM, 100 Barr Harbor Drive, West Conshohocken, FA 19428-2959.

bd, samples shall be subjected to first article inspection (see 4.5 and §.

ed herein, the

0 as specified

81596.

e 3.2.4 and

Grade C: Grade C core shall be of Alloy 2024-T3 or Alloy 2024-T81 foil (see 3.2.4 and 6.2.1).

Alloy 2024-T3 shall be subsequently precipitation hardened to the -T81 condition according to
the recommended time-temperature cycle specified in MIL-H-6088, either prior to bonding into a
sandwich assembly or during the bonding cycle of a sandwich assembly. When specified in the
-T3 temper, the samples selected for testing shall be converted to the -T81 condition, except for
the material for delamination strength testing.

3.2.2 Metal Finish: The core shall be formed from chemically treated or coated foil for protection against

corrosion.
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3.2.3

3.24

Bonding material: The adhesive used to bond the aluminum foil to form the cells of the core shall
be of such quality that the resultant core will meet the requirements specified herein.

Trade name and code number: The manufacturer shall designate each core material combination
by a trade name and code number which shall be used to identify the core (see 6.2.1). The code
number shall consist of the following:

Cell siz¢ in fractions of an inch.

Noming] foil thickness in ten-thousandths of an inch.
“P” for gerforation, if so specified (see 3.3.2). For non-perforation, ne-coding required.
Alloy (sfandard designation). If applicable, temper required (see 3(2:1.2).
For hexpgonal core cell walls, “C” for corrugated if so specified«_For expandefd, no coding
required.
g. “S”for gpecial core cell configurations, if other than hexagonal.

Design}ted density.

~0 a0 T

Example: Grade B material with a density of 4.5 pounds per cubic foot, fabricated with a 1/8-inch
cell size, and 0.0010 inch nominal thickness, nonperforated and using corrugated treated Alloy
5052 shall e coded as follows:

Trade name - 4.5-1/8-10(5052)C
Example: Grade C material with a density of 5.0 pounds per cubic foot, fabricated with a 1/8-inch
cell size, and 0.0015 inch nominal thickness, nonperforated and capable of being |expanded, using
treated Alloy 2024-T3 shall be coded-as follows:
Trade name - 5.0-1/8-15(2024-T3)

If the core gell configuration is other than hexagonal, such as reinforced hexagongl, double
corrugated,|or staggered hexagonal, then the core shall be coded as follows:

Trade name - 4.5-1/8-10(5056)S

3.3 Fabrication:

3.3.1

3.3.2

Configuration: The core material shall consist of thin aluminum sheets bonded together to form
cells approximately of uniform shapes, usually hexagonal in shape. The cores shall be made
either by assembling corrugated ribbons or by strip-bonding flat ribbons and then expanding the
core cells to proper shape. If the core material is purchased in the unexpanded condition, it shall
be capable of meeting the requirements of this specification after proper expansion to the full cell
configuration and proper density.

Perforation: Unless otherwise specified (see 6.2.1), the aluminum foil shall be non-perforated.
When perforation is specified, the perforations shall be of such size and location that all cells are
vented at least every 1/4 inch in thickness dimension.
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3.3.3 Form: The core shall be furnished as pieces, unexpanded blocks or slices, or expanded panels as
specified by the acquiring activity. The dimensions and tolerances for the pieces, blocks, slices or
panels shall be as specified by the acquiring activity.

3.4 Physical properties:

3.4.1

3.5

3.6

3.7

3.8

Physical properties and tolerances shall be in accordance with Table I.

Foil thickne
Table Il.

Compressive

Core flatwise

5S: 1 he core Toll thickness shall be within the limits ot designated valu

and shear strength properties of hexagonal configuration core:

compressive strength and shear strength (associated with' shear distg

and WT plangs, see Figure 2) for the nominal density of the coresshall conform to t

listed in Tablg
shear strengt
(see Tables |
When shear s
sandwich shg
to QQ-A-250

Delamination

The core sha
than the ultim|
conditions. In
for a specifie(
area in the st

Il as applicable for the basis metal and test conditions. Compressiv
n of any specimen shall be not less than the value specified in the apy

- X) when tested in accordance with the applicable test procedure (s¢
trength is determined by using the beam flexural shear test, the facin
Il be Alloy 2024-T3 or 2024-T81 bare, eonforming to QQ-A-250/4, or ¢
5.

strength:

| have a delamination strength or node bond strength capable of withg
ate tensile load specified-in Table Xl or Table XII, as applicable, for the
case of partial delamination at not less than the specified ultimate ten
| test condition, the delamination areas shall be less than 10 percent ¢
ess section of the core (see 4.7.9).

Corrosion re

istance properties:

The material shall.b€ treated so as to be capable of protecting the base metal when
salt spray tes} specified in 4.7.10. At the end of 30 days exposure, the core shall n

b specified in

rtion in the LT
e requirements
b strength and
licable tables
pe 4.7.5-4.7.8).
ps of the core
tlad, conforming

standing not less
Grades and test
Sile strength load
f the total bond

subjected to the

bt show a loss of

weight greater than 125 milligrams per square foot of exposed foil area.

Mechanical p

roperties of special core configuration:

The mechanical properties of special core configuration or hexagonal configuration material not
specified herein, shall be specified in the contract or purchase order, or covered by applicable
drawings (see 6.2.1).
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3.9 Color code identification:

3.91

3.9.2

3.10

Grade B: Each block or slice of Grade B core shall be identified on the edges by red stripes, about
2 inches wide, which shall match Color No. 11105 or 21105 of FED-STD-595 and 1/2 inch wide
stripes applied at intervals of not less than 2 feet. The color of the stripes for the core alloy material
and designated density range shall be in accordance with Table XIIl. The color shall be produced
by adding a dye to an adhesive which is compatible with the core. Stripes shall be painted or

sprayed on
curing cycle
strength of
the fabricat

Grade C: E
2 inches wi

the edges of core blocks or slices. The permanent dye shall refain its

and shall be non-corrosive. The dye shall not adversely affect thecl
he adhesive used for construction of the core nor the adhesive'used

on of sandwich components.

Aach block or slice of Grade C core shall be identified on‘the edges by t
e with a narrow stripe about 1/2 inch wide betweenrthe' wide stripes.

be applied @t intervals of not less than two feet. The wide stripes shall be yellow

Color No. 1
density sha
3.9.1.

Workmanship:

The core mat|
item. The me
edges of the
slices having
direction) sh
transverse (

3655 or 23655 of FED-STD-595. The color of the stripes for the desig
|l be in accordance with Table XIV. Other requirements for color shall

erial shall be free from defects that would affect adversely the propert
terial shall be clean and freeifrom grease, oil, trim scraps, and impuri
core material shall be free.from notches, crush lines and rolled metal.
double foils (two ribbons-bonded together causing uneven expansion
Il be acceptable if therdouble foils are not more frequent than one in e
) direction (see 4.6)2.1).

3.10.1 Visual imperfections: Visual imperfections shall not exceed the values specified in
specified cgll size (see'4.6.2.1.1).

3.10.2 Mismatched nodés: The c/d ratio of mismatched nodes for corrugated core shall
(see 4.6.2.1.1);

Color through the
ring nor the
ith the core in

o stripes, about
The stripes shall
and shall match
nated nominal
be as detailed in

es of the end
ies. The foll
Expanded core
in the “L”

ght inches in the

Table XV for the

nhot exceed 0.25

4. QUALITY ASSURANCE PROVISIONS:

41

Responsibility for inspection:

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified in the
contract or purchase order, the contractor 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 that supplies and services
conform to prescribed requirements.
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4.2

4.3

4.4

4.5

4.5.1

452

Sampling:

Unless otherwise specified, sampling plans and procedures in the determination of the acceptability
of products shall be in accordance with the provisions set forth in MIL-STD-105.

Lot:

Unless otherwise specified in the contract or order (see 6.2.1), a lot shall consist of not more than
of material of the same designated cell size dimension, nominal Toil{Hickness, density,

100 cubic fee
perforation, a
same conditid
Classification

The inspectio

ns.
of inspection:

N requirements specified herein are classified as follows:

a. First artic

b. Quality cgqnformance inspection (see 4.6).
First article inspection:
First article inspection shall consist of all inspection procedures of this specification

4.7). The responsibility for the performance, of the first article inspection shall be ag
acquiring activity (see 6.2.1 and 6.3).

Test sample
thickness o
sufficient m
provided fo
determinati
thickness, 4
manufactur
in filling the

inspection (see 4.5).

s: The first article test samples shall consist of randomly selected ma
F0.625 + 0.010 inch.for Grade B or of 0.500 £ 0.010 inch for Grade C.
pterial for the plate shear tests or sandwich specimens for flexural tes
a minimum of 5-specimens for each applicable direction and temperz
bn. First article' samples (of designated density, cell size dimension, n
lloy compasition, finish, core cell configuration) which are selected sh
bd using-the same production processes, procedures and equipment W
contract.

loy composition and core configuration design, manufactured under-gssentially the

(see 4.6 and
specified by the

lerial cut to a
In addition,
s shall be
hture
lominal foil
all have been
hich will be used

Certified statement: Whether or not a first article sample is required (see 4.5.3), the contractor shall
supply a certified statement of composition and prior tests which shows the material furnished
complies with the requirements of this specification. The statement shall also include the
manufacturer’s trade name and code number for the material and the proprietary name of the
bonding material used (see 6.3).
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4.5.3 Prior approval: If a contractor has previously delivered material in accordance with the
requirements of this specification and his product has been found to be satisfactory, the
requirements for first article inspection for that product, in connection with any subsequent contract
or order for that product, may be waived at the discretion of the acquiring activity (see 6.2.1 and
6.3). The approval of First Article samples or the waiving of the First Article inspection shall not
relieve the contractor of his obligation to fulfill all other requirements of the specifications and

454

contract.

Further pro
acquiring a

4.6 Quality confo

4.6.1

46.11

46.1.2

4.6.1.3

4.6.2 Tests: The quality.conformance tests shall consist of examination as specified in 4

4.6.21

Sampling: §
meet the re
(see 4.8). 1
required teg

Visual an
MIL-STDA
dimensior

Physical 3
detailed in

Corrosion
detailed in
permitted

for deternpination of corrosion resistance properties.

Table XVI.

juction: Any production of core material by the contractor prior to app
tivity shall be at the contractor’s risk.

'mance inspection:

bamples shall be taken at random from each inspection-lot. Failure of
uirements of this specification shall constitute cadse for rejection of th
[he contractor shall furnish all samples and shalkbe responsible for ad
ts.

I dimensional examination: Samples shall'be selected in accordance
105, Inspection Level Il, Acceptable Quality Level 2.5 percent defecti
al examination (see 4.6.2.1).

ind mechanical properties: Sufficient material shall be selected to con
Table XVI applicable forthe' Grade of core.

resistance properties: Five (5) test specimens shall be selected to co

4.7.10 (see Table XVI). In lieu of sampling each inspection lot, the cq
once each week-to select a minimum of 5 random specimens from hi

The-i€sts shall be in conformance with the applicable requirements of

as noted. |

oval of the

any specimen to
e lot represented
complishing the

with
e for visual and

duct the tests

nduct the test
pntractor shall be
5 production line

1.6.2.1 and in
Bection 3, except

N ‘addition, the material shall be subjected to any other tests specified

herein which the

acquiring activity considers necessary to determine conformance with this specification.

Examination: The material, selected in accordance with 4.6.1.1, shall be examined to determine
compliance with the requirements of this specification for configuration, perforation, size
identification, workmanship and double foils, visual imperfections and mismatched nodes.
Except for the maximum number of imperfections allowed as indicated in Table XV (see
4.6.2.1.1), a unit of sample containing one or more defects shall be rejected. Figure 1 illustrates

double foi

Is and mismatched nodes.



https://saenorm.com/api/?name=63daf472de6183fef06365eee5fe2284

AMS-C-7438

SAE

AMS-C-7438

46.21.1

4.6.2.2 Physical,

4.7 Test methods|

4.71

4.7.2

4.7.3

4.7.4

Visual imperfections: A square foot of each selected sample item shall be examined for the

number of mismatched nodes, loose metal, flakes, unbonded nodes, split cell walls and
buckled cell walls. The c/d ratio of mismatched nodes shall also be determined. If the number
of nonconforming imperfections exceeds the acceptance number for that defect as stated in
Table XV as well as the c/d ratio of mismatched nodes is greater than the specified value, the
lot represented by the sample shall be rejected.

in accord

Lnechanlcal and corrosion resistance properties: 1 he material selecte
n

ce with Table XVI.

Core density: The test specimens may be any convenient size or shape that can

measured f
the core mg
width dimer
measured {
al1.5inchd

rom blocks or slices. Specimen size shall be approximately 4 square

ameter area. The core density shall be calculated by dividing the weig

pounds by the volume in cubic feet as follows:

Cell size: T
measured f
direction (W
nominal cel
results aver

Cell pitch: T
measured f
longitudinal

wt (Ib) 1728wt (Ib) | 381 wt. (gm) 6.24 wt. (g

Density (Ibs/ft®) = 0

terial. Specimens shall be weighed to an accuracy)of at least 1 perce
sions shall be measured to the nearest 0.01 inch. Thickness of slices shall be
b the nearest 0.001 inch by the use of a dial gage which applies 10 pounds pressure on

i shall be tested

be accurately
feet or larger of
nt. Length and

ht of the piece in

m)

vol (ft.%) vol (in®) vol (in®)

rom blocks or slices. The-distance between flats for ten cells in a row

size shall be takénjas a tenth of a measured distance as illustrated in
aged.

he test specimens may be any convenient size or shape that can be

direction (L) in six random selected locations shall be measured to th

inch. The n

ominal cell pitch shall be taken as a tenth of the measured distance a

vol (cms)

ne test specimens may be:any convenient size or shape that can be gccurately

n the transverse

) in six random seletted locations shall be measured to the nearest 0,01 inch. The

Figure 2 and the

hccurately

'om blecks or slices. The distance between nodes for ten cells in a row in the

e nearest 0.01
3 illustrated in

Figure 2 and the results averaged.

Foil thickness: The test specimens may be any convenient size or shape that can be accurately
measured. The thickness of the foil shall be measured to the nearest 0.0001 inch by any suitable
method as long as no adhesive thickness is included. The thickness shall be computed as the
average of ten measurements (see Table Il).
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4.7.5 Core flatwise compressive strength at room temperature:

4.7.51

Specimens and preparation: Specimens for flatwise compressive strength shall be 3 inches

square and 0.625 £ 0.010 inch for Grade B or 0.500 + 0.010 inch for Grade C in thickness. The
cross sectional dimensions shall be measured to the nearest 0.05 inch. The testing machine
loading faces shall be approximately 4 inches square.

Care sho

other with
surface of
MIL-STDA

4.7.5.2

0.020+0

4.7.5.3

4.7.6 Core flatwis

4.7.6.1

4.7.6.2

430 £10°

temperatt
10°F from

4.7.6.3

Proceduré
applied w

Calculatig
by the crg

Specimen
the option
sample of
shall be 0
clad 2024

Procedur¢: Grade B core'specimens shall be heated and held at 350 £+ 10°F for
set of Grg

(iTd be taken to prepare the specimen so that the Toaded ends shall be
in 0.001 inch and perpendicular within 5 degrees to the cell axis of'thg
the specimen shall be free of burrs or tears. The core may be‘stabiliz
401 to avoid local crushing of the ends.

p: The test procedure shall be in accordance with MIL-STD-401. The
th a continuous and constant rate of movement of the*head of the tes
005 inch per minute.

n: The flatwise compressive strength shall becomputed by dividing th
ss section area.

e compressive strength at elevated témperatures:

s and preparation: Specimen size and preparation shall be as detaileq
of the supplier, a heat resistant adhesive bonded sandwich flatwise G
the core may be used in.liet’'of stabilization in accordance with MIL-S]
020 inch Alloy 2024-T3'er 2024-T81 conforming to QQ-A-250/4 or cla
~T81 conforming to.QQ-A-250/5.

de C core shall be conditioned at 350 + 10°F for 10 minutes and anot
F for 10 minutes. Specimens shall be subjected to the load as detaileq
re conditioned. If the temperature has been allowed to vary beyond {
the-test temperature, the test shall not be considered valid.

parallel to each
b specimen. The
ed as detailed in

oad shall be
ting machine at

e maximum load

i in4.7.5.1. At
ompression
[D-401. Facings
nd 2024-T3 or

10 minutes. One
her set at

| in 4.7.5.2 at the
he plus range of

detailed in 4.7.5.3.

Calculation: The flatwise compressive strength at elevated temperature shall be computed as

4.7.7 Shear strength at room temperature: For core with a nominal density not exceeding 10.0 pounds
per cubic foot, shear strength shall be determined in two directions (longitudinal and transverse) by
the plate shear procedure (see 4.7.7.1) as detailed in MIL-STD-401. For core with a nominal
density of 10.5 pounds per cubic foot or greater, shear strength shall be determined by the beam

flexural she

ar procedure (see 4.7.7.2) as shown in Figure 3.

-10 -
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4.7.71

4.7.7.2

4.7.8

4.7.81

Plate shear: Specimens shall be 7.5 by 2 inches minimum with a thickness of 0.625 + 0.010 inch
for Grade B or 6 by 2 inches minimum with a thickness of 0.500 + 0.010 inch for Grade C.
Specimens shall be bonded to the loading plates of the apparatus as detailed in MIL-STD-401.
For testing, the load shall be applied at the rate of 0.04 inch per minute. Core shear strength in
pounds per square inch (psi) shall be calculated as follows:

\L Pm
" LB
Where:
V F Shear strength
P, = Maximum load (Ib.)
L § Length (in.)
B F Width (in.)

Flexural ghear: Specimens shall be fabricated to comprise an 8 by 3 inches sandwich with a
0.625 £ 0J010 inch core. Facing shall be 0.125 inch thick base 2024-T3 or 2024-T81 conforming
to QQ-A-250/4 or clad 2024-T3 or 2024-T81 conforming to QQ-A-250/5. Length and width of the
sandwich|shall be measured to the nearest 0.01inch. Specimens shall be positioned and loaded
as detailed in Figure 3. The load rate shall be“0.015 to 0.020 inch per minute. Sandwich core
shear strgngth (pounds per square inch) shall be calculated as follows:

Pm

VBT Ty

Where:

= Sandwich shear strength
+ = Maximuarload (Ib.)
= Sandwieh width (in.)
= Sandwich thickness (in.)
d =Core thickness (in.)

T <

- w

Shear strength at elevated temperatures: For core with a nominal density not exceeding 10.0
pounds per cubic foot, shear strength shall be determined in two directions by the plate shear
procedure as detailed in MIL-STD-401. For core with a nominal density of 10.5 pounds or more,
shear strength shall be determined by the sandwich flexural shear procedure as shown in Figure 3.

Specimens and procedures: Specimens of core shall be as detailed in 4.7.7.1 or 4.7.7.2 as
applicable for the procedure to be used. Specimens shall be placed in the testing machine,
conditioned by heating as detailed in 4.7.6.2 and then subjected to the load as stated in 4.7.7.1 or
4.7.7.2 at the conditioning temperature. If the temperature has been allowed to vary beyond the
plus range of 10°F from the test temperature, the test shall not be considered valid.

-11 -
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4.7.8.2 Calculation: The shear strength at elevated temperature shall be calculated as specified in

4.7.7.1 or 4.7.7.2 in accordance with the procedure used.

4.7.9 Delamination strength:

4.7.91

4.7.9.2

4.7.9.3

4.7.10 Corrosion resistance:

4.7.10.1

4.7.10.2

At room temperature: The core specimen shall be 5 + 1/16 inches wide, 10 + 1/2 inches long and
0.625 + 0.010 inch thick for Grade B or 0.500 £ 0.010 inch thick for Grade C. Width shall be

parallel tofthe node-to-node bond area. Specimens shall be tested in accordan
MIL-STD+401. The testing machine shall be capable of maintaining a steady’log
per minute of head travel to produce a constant rate of grip separation. Failure

Ce with
d rate of 1.0 inch
in grips shall be

considered a satisfactory test provided the values obtained are equivalent or e4ceed the values

contained in this specification. Delamination strength shall be the ultimate tens

pounds.

After boilihg water immersion: The core specimens shall be of'the size detailed
core shalllbe totally immersed in boiling distilled water for 420 + 5 minutes, remg
Within 4 Hours after removal from the boiling water, specimens shall be tested fq
a fixture gnd the delamination strength recorded asdetailed in 4.7.9.1.

At elevatgd temperatures: The core specimenstshall be of the size detailed in 4
Specimens shall be placed in the test fixture;then heated and held at 350 + 10°F

le force in

in4.7.9.1. The
ved and cooled.
r delamination in

7.91.
F for 10 minutes.

Specimens shall be subjected to the loadat 350 + 10°F and the delamination slirength recorded

as detailed in 4.7.9.1. If the temperature has been allowed to vary beyond the
from 350F, the test shall not be considered valid.

p

Test specimens and preparation: Specimens for corrosion resistance shall be 5
long (londitudinal direction), 6 + 1/16 inches wide (transverse direction) (see Fid
0.625 + 0J010 inchrthick for Grade B or 0.500 + 0.010 inch thick for Grade C. G
be heateq in an electric drying oven for 16 hours + 15 minutes at 350 + 10°F, w

us range of 10°F

+ 1/16 inches
ure 2) and

rade B core shall
hereas Grade C

shall be heated'for 6 hours + 10 minutes at 430 £ 10°F. Specimens shall be rer]
oven, allowed'to cool to room temperature in a desiccator before weighing to th

noved from the
e nearest

milligram, using an analytical balance.

Procedure: The test specimens shall be subjected to a 5 percent salt spray test

in accordance

with ASTM B 117, except that the cell axis (W-L axes) shall be supported or suspended
horizontal approximately 90 degrees from the vertical. At the end of 30 days exposure, the
specimens shall be removed and rinsed thoroughly in clear running water. Immediately following

rinsing, the specimens shall be stripped by immersion in a phosphoric-chromic
5 minutes at 212°F. The solution shall consist of the following:

acid solution for
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4.7.10.2 (Continued

):

Phosphoric acid, 85 percent 103 milliliters
Chromic acid (CrO3) 76 grams
Water, to make 3.75 liters

The specimens shall be removed from the solution, washed in distilled or deionized water, dried
at 225 £ 5°F for 30 minutes, cooled to room temperature and reweighed. The stripping solution

should b€

4.7.10.3 Calculatidn: The loss of weight as milligrams per square foot of exposed foil are

follows:

Where:

>0srr—-Ho0zg

4.8 Rejection ang

If the results ¢f the quality conformance tests show failure to conform to 3.5 and Ta

be conducted
specimens to
represented |

5. PACKAGING:

= Weight loss per square foot of exposed foilarea in milligrams
= Nominal cell size, inch (1/8, 5/32, 3/16,4/4, 3/8)

= Thickness measurement in direction\of cell axis, inch

F Ribbon length direction, inches

= Original weight of specimen’in’milligrams before exposure
= Final weight of specimen in milligrams after stripping

discarded after 3.75 Titers of the solution has dissolved 20 grams of dxides or coating.

_ 36C(0-A)

M TLW

= Transverse direction, inches

retest:

b is calculated as

ble |II, tests shall

on the remaining material samples held for retest (see Table XVI). Fajlure of the retest

conform tocthe respective requirements shall then be cause for reject
y the material.

on of the lot

5.1 Preservation:

Preservation shall be Level A or C, as specified (see 6.2.1).

5.1.1 Level A: Material shall be preserved in accordance with MIL-P-116, Method Ill, and packaged in
containers conforming to PPP-B-636. For slices or for more than 1 block per container, the layers
of core material shall be interleaved with kraft paper conforming to UU-P-268. Unit quantities shall
be as specified by the procuring activity.

5.1.2 Level C: Material shall be preserved in accordance with ASTM D 3951.
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5.2 Packing:
Packing shall be Level B or C as specified (see 6.2).

5.2.1 Level B: Material preserved as specified in 5.1.1, shall be packed in containers conforming to
PPP-B-576, PPP-B-585, PPP-B-591, PPP-B-636 Domestic Class, or PPP-B-640 Domestic Class.
Containers shall be closed and strapped in accordance with the applicable container specification
or appendiy thereto.

5.2.2 Level C: Material shall be packed in accordance with ASTM D 3951.
5.3 Marking:
In addition to|any special marking required by the contract or order (see 6.2.1), interior and exterior
containers shall be marked in accordance with requirements of MIL-STD-129. Alsq, the interior and
exterior contginers shall be marked with the code number (see 3.2.4).

6. NOTES:

6.1 Intended use
The core matgrial covered by this specificatian is intended for use in fabricating sandwich
construction for air frame structural use and in weapons systems. The fabrication gnd quality
conformancel|inspection requirements-for-the core material detailed in this specification shall not be
used for the design allowables required for sandwich construction.

6.2 Ordering datg:

6.2.1 Acquisition requirements:-Acquisition documents should specify the following:

Grade qf material (see 1.2).
Core codenmumber, to include density, cell size, foil thickness, alloy, etc, (see B.2.4).
Perforation, if required (see 3.3.2).
Blocks or slices, dimensions of core material and tolerances (see 3.3.3).
Mechanical properties of special core configuration, if applicable (see 3.8).
Quantity (cubic feet) of core material (see 4.3).
Responsibility for performance of first article inspection (see 4.5).
Applicable levels of preservation and packing (see 5.1 and 5.2).
Special markings (see 5.3).
Cell size, cell pitch and foil thickness determinations, if required (see Tables |, Il and XVI).
Mechanical and physical testing, if required (see Table XVI).
. Where the First Article inspection is to be conducted, if required.

Title, ninber and date of this specification.
f

TARTTSQ@ 000 T

3
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6.3

6.4

6.5

First article test report:

When First Article samples are submitted (see 6.2.1), they should be accompanied by a complete
inspection report showing the results of the contractor’s inspections. The inspection report shall
include the following:

a. Report of inspections numerically presented when possible, together with a detailed statement
indicating[compliance or extent of noncompliance with all requirements of this, specification,
referring gpecifically to paragraph numbers. Wherever a requirement is considered to be not
applicablg, the report shall so state.

b. Diagrams|of inspection set-ups. A complete description of inspection.equipment and inspection
procedurgs.

c. Where ingpections specified in this specification are not considered applicable, the reason, and
the substituted inspection should be clearly described.

d. Copies offinspection log sheets.

Superseding data:

Where Grade

applicable dr.
be used whe
cover treated

Measuremen

To provide inf

Measuremen
measuring th

dimensions o

wings, Grade B material should be acquired as a substitution. Treatg
e untreated material wasused in previous construction. Revision G vy
(previously Class 2) material only.

of thickness of sandwich cores:

ckness’ of core as produced (see 3.3.3) and are not intended for use i
f core specimens for tests in this specification.

A core materials (Alloy 3003,.5052 and 5056) are specified to be used as listed on

d material may
as prepared to

pbrmation regarding the variation in thickness of flat aluminum core material and provide
a basis for obtaining average thickness dimensions, the methods covered in ASTM

C 366,

s of Thickness of Sandwich Cores, may be used. The methods are designated for

n determining

6.6 This paragraph was deleted as it did not pertain to the converted SAE document.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “P”
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TABLE I. Physical property requirements.

Test
Characteristic Requirement tolerances paragraph
Density KWithin + 10 percent of the 4.7.1
designated or specified nominal
value (see Tables IV, V or VIII,
as applicable, for the alloy
hare . |
foil thickness
Cell|size 1/ Within + 10% of designated 477.2
value
Cell [pitch 1/ Within +20 percent, -10 percent of 4.7.3
designated cell size multiplied by
factor of 1.733
1/ ghall be determined when specified.
TABLE Il. Aluminum core foil*thickness, inch. 1/
Designated Max i mum Designated Maximum
0.0007 0.001] 0.0030 0.0042
0.0010 0.0015 0.0040 £.0053
0.0015 0L 0022 0.0050 0.0065
0.0020 0.0029 0.0060 0.0078
0.0025 0.0034
1/ Shall be determined when specified.
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TABLE lll. Tables of compressive and shear strength requirements.

Room temperature Elevated temperatures
Grade Alloy (70 - 85°F) 350 + 10°F 430 + 10°F
Table Test Table Test, Table Test
reference reference reference
B 5082 1v 4.7.5 & Iv 4.7.6 & - -
417 478
5056 v 4.7.5 & VII 4.7.6 & - -
4.7.7 4.7.8
c 4024 VIiI 4.7.5 & IX 4.7.6 & X 1.7.6
4.7.7 4.7.8 4.7.8
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TABLE IV. Mechanical properties of 5052 aluminum honeycomb core at room temperature. 1/

Nominal  Cell Foil Stabitized Plate shear
core sfze, thickness, flatwise
density, inch inch compressive  Longitudinal Transverse (W)
PCF strength, (L) shear shear
psi strength, strength,
psi psi
1.0 3/8 0.0007 20 32 0
1.6 1/4 0.0007 70 60 2
1.6 3/8 0.0010 70 60 2
2.0 3/16 0.0007 100 80 6
2.3 1/4 0.0010 130 100 7
2.3 3/8 0.0015 130 160 7
2.6 5/32 0.0007 160 120 0
3.0 3/8 0.0020 200 145 5
3.1 i/8 0.0007 215 155 0
3.1 3/16 0.0010 215 155
3.4 1/4 0.0015 250 180
3.7 3/8 0.0025 290 205
3.8 5/32 0.0010 300 215
4,2 3/8 0.0030 3580 255
4.3 1/4 0.0020 370 265
4,4 3/16 0.0015 385 280
4.5 1/8 0.0010 405 285
5.2 1/4 ¢.002% 510 360
5.3 5/32 0.0015 535 370
5.4 3/8 0.0040 540 380
5.7 3/16 0.0020 600 410
6.0 1/4 0.0030 660 445
6.1 1/8 0.0015 680 455
6.5 3/8 0.0050 760 500
6.9 5/32 0.0020 800 540
6.9 3/16 0.0025 800 540
7.6 3/8 0.0060 1000 615
7.9 1/4 0.0040 1050 650
8.1 1/8 0.0020 1100 670
8.1 376 0.0030 1100 670
8.4 /32 0.0025 1180 690
9.2 1/4 0.0050 1330 180 455
10.0 1/8 0.0025 1500 860 490
10.0 5/32 (.0030 1500 860 490
10.5 1/4 0.0060 1600 1120 2/ 640 2/
10.6 3/16 0.0040 1620 1130 2/ 650 2/
12.0 1/8 0.0030 1910 1250 2/ 750 2/

1/ Values are for test purposes only. Data shall not be used for design
allowances.

2/ Shear strength values determined by Beam Flexure Shear.
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TABLE V. Mechanical properties of 5056 aluminum honeycomb core at room temperature. 1/

Nominal Cell Foil Stabilized Plate shear
core size, thickness, flatwise
density, inch inch compressive Longitudinal Transverse (W)
PCr strength, (L) shear shear
psi strength, strength,
psi psi

1.0 | 3/8  0.0007 35 45 5
1.6 1/4  0.0007 80 78 8
1.6 3/8  0.0010 80 78 8
2.0 | 3716  0.0007 120 105 0
2.3 174  0.0010 155 130 2
2.3 3/8  0.0015 155 130 2
2.6 5/32  0.0007 185 152 0
3.0 | 38 0.0020 250 190 100
3.1 1/8  0.0007 260 200 110
3.1 3/16  0.0010 260 200 10
3.4 174 0.0015 315 230 130
3.7 3/8  0.0025 362 260 150
3.8 5/32  0.0010 375 272 145
4.2 3/8  0.0030 443 315 180
4.3 176 0.0020 465 325 190
4.4 3/16  0.0015 490 340 198
4.5 178  0.0010 500 350 205
5.2 1/4  0.0025 645 425 245
5.3 5/32  0.0015 650 435 240
5.4 | 3/8  0.0040 680 450 240
5.7 3/16  0.0020 735 480 280
6.0 174 0.0030 805 512 300
6.1 1/8  0.0015 825 525 305
6.5 | 3/8  0.0050 908 568 335
6.9 5/32  0.0020 1000 610 360
6.9 | 3/16 00025 1000 610 360
7.6 | 3/8 _()0.0060 1155 687 alo
7.9 1/4<70.0040 1265 720 410
8.1 178 0.0020 1300 740 440
8.1 3416 0.0030 1300 740 44o
8.4 5/32 00025 1378 115 5
9.2 174  0.0050 1570 865 500
10.0 1/8  0.0025 1760 950 538
10.0  5/32  0.0030 1760 950 538
10.5 /4 0.0060 1900 1175 2/ 700 2/
10.6 3/16  0.0040 1920 1180 2/ 710 2/
12.0 1/8  0.0030 2270 1375 2/ 820 2/

1/ Values are for test purposes only. Data shall not be used for design
allowances.

2/ Shear strength values determined by Beam Flexure Shear.
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TABLE VI. Mechanical properties of 5052 aluminum honeycomb core at 350 + 10°F. 1/

Nominal Cell Foil Stabilized Plate shear
core size, thickness, flatwise

density, inch inch compressive  Longitudinal Transverse (W)
PCF strength, (L) shear shear

psi strength, strength,
psi psi

1.0 3/8 0.0007 13 22 13
1.6 174 0.0007 43 42 21
1.6 3/8 0.0010 43 42 21
2.0 3/16 0.0007 62 56 30
2.3 1/4 0.0010 82 70 37
2.3 3/8 0.0015 82 70 37
2.6 5/32 0.0007 105 84 46
3.0 3/8 0.0020 131 102 55
3.1 1/8 0.0007 14 109 59
3.1 3/16 0.0010 141 109 59
3.4 1/4 0.0015 164 126 68
3.7 3/8 0.0025 190 144 78
3.8 5/32 0.0010 197 151 81
4.2 3/8 0.0030 236 179 98
4.3 1/4 0.0020 243 186 101
4.4 3/16 0.0015 253 196 104
4.5 1/8 0.0010 262 200 109
5.2 1/4 0.0025 335 252 130
5.3 5/32 0.0015 341 259 140
5.4 3/8 0.0040 367 266 148
5.7 3/16 0.0020 394 287 159
6.0 1/4 0.0030 433 32 172
6.1 1/8 0.0015 446 319 177
6.5 3/8 0.0050 499 350 195
6.9 5/32 0.0020 525 378 213
6.9 3/16 0.0025 525 378 413
7.6 3/8 0.0060 656 431 241
7.9 144 0.0040 689 455 254
8.1 H8 60620 F22 469 26
8.1 3/16 0.0030 722 469 260
8.4 5/32 0.0025 774 483 273
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TABLE VI. Mechanical properties of 5052 aluminum honeycomb core
at 350 + 10°F. 1/ - Continued

Nominal  Celi Foil Stabilized Plate shear
core size, thickness, flatwise
density, inch inch compressive  Longitudinal Transverse (W)
PCF strength, (L) shear shear
psi strength, strength,
psi psi
9.2 1/4 0.0050 872 546 296
10.0 1/8 0.0025 981 602 319
10.0 5/32 0.0030 98] 602 319
10.5 1/4 0.0060 1060 785 2/ 335 2/
10.6 3/16 0.0040 1063 790 2/ 335 2/
12. 1/8 0.0030 1263 8152/ 335 2/

1/ Valups are for test purposes only.

allopances.

Data shallinot be used for design

2/ Shear strength values determined by Beam'flexure Shear.
TABLE \{ll. Mechanical properties of 5056-aluminum honeycomb core at 350 { 5°F. 1/
Nominal| Cell Foil Stabilized Plate shear
core size, thickness, flatwise
density| inch inch compressive Longitudinal Transverse (W)
PCF strength, (L) shear shear
psi strength, strength,
psi 413
1.0 3/8 0.0007 23 29 16
1.6 1/4 0.0007 49 51 28
1.6 3/8 0.0010 53 51 25
2.0 36 0.0007 72 68 33
2.3 p/a 0.0010 102 85 40
2.3 3/8 0.0013 102 89 4
2.6 5/32 0.0007 117 99 52
1.0 3/8 0.0020 168 124 65
3 /8 0.0007 162 130 72
3.1 316 0.0010 175 130 72
3.4 1/4 0.0015 210 150 85
3.7 3/8 0.0025 235 169 93
3.8 5/32 0.0010 252 177 101
4.2 3/8 0.0030 287 205 117
4.3 174 0.0020 308 211 124
4.4 3/16 0.0015 322 221 129
4.5 1/8 0.0010 333 228 133
5.2 /4 0.0025 420 276 159
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TABLE VII. Mechanical properties of 5056 aluminum honeycomb core
at 350 + 5°F. 1/ - Continued

Nominal Cell Foil . Stabilized Plate shear
core size, thickness, flatwise
density, 1inch inch compressive  Longitudinal Transverse (W)
PCF strength, (L) shear shear
pst strength, strength,
psi psi
5.3 5/32 0.0015 431 283 163
5.4 3/8 0.0040 441 293 169
5.7 3/16 0.0020 480 312 182
6.0 1/4 0.0030 518 333 195
6.1 1/8 0.0015 532 341 198
6.5 3/8 0.0050 636 309 P18
6.9 5/32 0.0020 700 397 34
6.9 3/16 0.0025 700 397 234
7.6 3/8 0.0060 809 447 267
7.9 1/4 0.0040 886 468 280
8.1 1/8 0.0020 910 481 286
8.1 3.16 0.0030 9210 481 286
8.4 5/32 0.0025 963 504 296
9.2 1/4 0.0050 1099 562 325
10.0 1/8 0.0025 1232 618 350
10.0 5/32 0.0030 1232 618 350
10.5 1/4 0.0060 1330 820 2/ 350 2/
10.6 3/16 0.0040 1344 825 2/ 350 2/
12.0 1/8 0.0030 1589 965 2/ 350 2/
1/ Valueg are for <fest purposes only. Data shall not be used for degign
allowances.
2/ Shear |strength values determined by Beam Flexure Shear.
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TABLE VIII. Mechanical properties of 2024-T81 aluminum honeycomb core
at room temperature. 1/

Nominal Cell Foil Stabilized Plate shear

core size, thickness, flatwise

density, 1inch inch compressive Longitudtnal Transverse (W)
PCF strength, (L) shear shear

psi strength, strength,
psi psi

2.8 174 0.0015 175 140 88
3.5 3/16 0.0015 290 230 143
5.0 1/8 0.0015 620 400 250
6.7 1/8 0.0020 980 600 375
8.0 1/8 0.0025 1320 70 470
2.5 1/8 0.0030 1725 950 585

1/ Valueq are for test purposes only. Data shall not be used for degign

allowances.

TABLE IX. Mechanical properties 0f2024-T81 aluminum honeycomb cgre

at 350’ 10°F. 1/

Nominal |[Celtl Foil Stabilized Plate shear

core size, thickness, flatwise

density, |[inch inch compressive Longitudinal Transyarse (W)
PCF strength, (L) shear shear

psi strength, strength,
psi psi

2.8 1/4 0.0015 140 105 60
3.5 3/18 0.0015 230 170 00
5.0 178 0.0015 495 300 75
6.7 1/8 0.0020 785 450 260
8.0 1/8 0.0025 1055 580 330
9.5 1/8 0.0030 1380 715 410

1/ Values are for test purposes only. Data shall not be used for design

allowances.
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TABLE X. Mechanical properties of 2024-T81 aluminum honeycomb core
at 430 £ 10°F. 1/

Nominal Cell Foil Stabilized Plate shear
core size, thickness, flatwise
density, 1inch inch compressive Longitudinal Transverse (W)
PCF strength, (L} shear shear
psi strength, strength,
psi psi
2.8 1/4 0.0015 120 90 52
3.5 3716 0.0015 200 150 85
5.0 1/8 0.0015 435 260 150
6.7 1/8 0.0020 685 390 225
8.0 1/8 0.0025 925 500 280
9.5 1/8 0.0030 1210 620 350

1/ Valueg are for test purposes only. Data shall not be used for degign
allowdnces.

TABLE XI. Delamination strength of-5052 and 5056 aluminum core matgrial
(Grade B) innpounds load (force).

Nominal Test conditions

core Room temperature After boiltng 350 + 10°F
density {70 to 85°F) water immersion

PCF

Strength, minimum  Strength, minimum  Strength, migimum

1.0 to 3.1, 30 10 10
3.4 to 1.9, 40 10 20
8.1 to 12.0 50 10 25
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