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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS-A-81596 Aluminum Foil for Sandwich Construction

AMS-STD-595 Colors Used in Government Procurement

ARP1917 Clarification of Terms Used in Aerospace Metals Specifications
2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, wyw.astm.org.

ASTM B117 Operafing Salt Spray (Fog) Apparatus

ASTM C273  Shear|Properties of Sandwich Core Materials

ASTM C365  Flatwige Compressive Properties of Sandwich Cores

ASTM C393  Core Shear Properties of Sandwich Constructions by Beam-Flexure
3. TECHNICAL REQUIREMENTS

3.1 Material
3.1.1  Metal

Shall be AMS-A-81596, alloy 5052 aluminum alloy foil ‘'ef ‘the thickness specified on the part drawing or purchase order
(see 8.4).

3.1.2 Adhesive

The adhesive system|used for node-to‘node attachment shall be such that the resultant corg meets the specified
requirements.

3.2 Configuration

The core material shall[consist of strips of aluminum alloy foil, treated for corrosion protection, bondgd together to form cells
of approximately uniform.-shape as shown in Figure 1.

3.2.1 Designation

Core shall be designated in accordance with the following numbering system:

e Nominal density, pounds per cubic foot (kg/m?)

e Cell count, per linear foot (meter) of transverse direction

e Foil thickness in inches (um)

o "N" for nonperforated or "P" for perforated, or “HP” for highly perforated (see 3.2.2)

e "F" for flexible
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e “T” for treated for corrosion protection
¢ Adhesive, option of supplier
Example in inch/pound units: Core with a nominal density of 2.1 pounds per cubic foot with a cell count of 40, 0.0013-inch

foil thickness, nonperforated, flexible, treated, produced from AMS-A-81596 (5052) alloy and bonded with required adhesive
shall be numbered as follows:

e 2.1-40-13 NFT5052 (XXXX)
Example in Sl units: Core with a nominal density of 34 kg/m?® with a cell count of 131, 33 um foil thickness, nonperforated,

flexible, treated, produced from AMS-A-81596 (5052) alloy, and bonded with required adhesive shall be numbered as
follows:

e 34-131-33 NFT5082 (XXXX)
3.2.2 Perforations
When perforation is specified, the perforations shall be of such size and location that all. cells are ented at least once for
each 0.250 inch (6.35 mm) of core thickness. When Type HP is specified, there shalllbe no fewer [than 6000 perforations
per square foot of foil, uniformly spaced and staggered.
3.3 Condition
The core shall be suppfied in the expanded form.
3.4 Properties
Core shall conform to the following requirements. Tests shall\be conducted, on the core supplied:

3.4.1 Stabilized Flatyvise Compressive Strength

Shall be as specified [in Tables 1 and 2, determined in accordance with ASTM C365 on five [specimens 0.625 inch
(15.88 mm) in thickness.

34.11 At65t0 85 °F (181029 °C)

Table 1A - Compressive strength, inch/pound units

Minimum Individual
Compressive Strength

Core Designation psi
21 40-13-N-orRFF60562 157
3.1-40-19 N or PFT5052 280

4.1-40-25 N or PFT5052 420

5.7-40-37 N or PFT5052 700

4.3-80-13 N or PFT5052 455

6.5-80-19 N or PFT5052 735

8.0-80-25 N or PFT5052 1120

12.0-80-37 N or PFT5052 2160



https://saenorm.com/api/?name=ecd7b2ba7ea52bc2bd8cfcb021e33446

SAE INTERNATIONAL AMS4178™G Page 4 of 13

Table 1B - Compressive strength, SI units

Minimum Individual
Compressive Strength

Core Designation MPa
34-131-33 N or PFT5052 1.08
50-131-48 N or PFT5052 1.93
66-131-64 N or PFT5052 2.90
91-131-94 N or PFT5052 4.83
69-262-33 N or PFT5052 3.14

104-262-48 N or PFT5052 5.07
128-262-64 N or PFT5052 7.72
192-262-94 N or PFT5052 14.9

3412 At350 °F (1§7 °C)

Table 2A - Compressive strength, inch/pound units (see 8.3)

Minimum Individual
Compressive Strength

Core Designation psi
2.1-40-13 N or PFT5052 102
3.1-40-19 N or PFT5052 182
4.1-40-25 N or PFT5052 274
5.7-40-37 N or PFT5052 455
4.3-80-13 N or PFT5052 296
6.5-80-19 N or PFT5052 478
8.0-80-25 N or PFT5052 730
12.0-80-37 N or PFT5052 1700

Table 2B - Compressive strength, Sl units (see 8.3)

Minimum Individual
Compressive Strength

Core Designation MPa
34-131-33 N.or PFT5052 0.70
50-131-48 N_ér PFT5052 1.25
66-131-64'N or PFT5052 1.89
91-139£94 N or PFT5052 3.14
69-262-33 N or PFT5052 2.04

104~262-48 N or PFT5052 3.30
128-262-64 N or PFT5052 5.03
192-262-94 N or PFT5052 11.7

3.4.2 Shear Strength

Shall be as specified in Tables 3 and 4. For core with nominal density up to and including 8.0 pounds per cubic foot, shear
strength shall be determined in accordance with ASTM C273 using five specimens 0.625 inch (15.88 mm) in thickness. For
core with a nominal density greater than 8.0 pounds per cubic foot, shear strength shall be determined in accordance with
ASTM C393 using five specimens 0.625 inch (15.88 mm) in thickness.
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3.4.21

3.4.2.2

At 65 to 85 °F (18 to 29 °C)

Table 3A - Shear strength, inch/pound units (see 8.3)

Minimum Individual
Shear Strength, psi

Core Designation Ribbon Direction

Minimum Individual
Shear Strength, psi
Transverse Direction

2.1-40-13 N or PFT5052 63 37
3.1-40-19 N or PFT5052 126 75
4.1-40-25 N or PFT5052 182 115
5.7-40-37 N or PFT5052 280 170
4.3-80-13 N or PFT5052 196 120
6.5-80-19 N or PFT5052 308 180
8.0-80-25 N or PFT5052 434 260
12.0-80-37 N or PFT15052 1209 750

Table 3B - Shear strength, Sl units (see 8.3)

Minimum Individual

Shear Strength, MPa Shear/Strength, MP

Minimum-ndividug

Qore Designation Ribbon Direction Transverse Direction
34-1B1-33 N or PFT5052 0.43 0.26
50-1B1-48 N or PFT5052 0.87 0.52
66-1B1-64 N or PFT5052 1.25 0.79
91-1B1-94 N or PFT5052 1.93 1.17
69-2p2-33 N or PFT5052 1.35 0.83

104-262-48 N or PFT5052 212 1.24
128-262-64 N or PFT5052 2.99 1.79
192-262-94 N or PFT5052 6.89 4.83

At 350 °F (177 °C)

Table 4A - Shear strength, inch/pound units (see 8.3)

Minimum Individual
Shear Strength, psi

Jore Designation Ribbon Direction

Transverse Direction

Minimum Individua
Shear Strength, ps

2.1-40-13 N or PET5052 41 24
3.1-40-19 N or PET5052 82 49
4.1-40-25 N or-PFT5052 118 75
5.7-40-37 4 or PFT5052 182 111
4.3-40-18N or PFT5052 127 78
6.5-80-19 N or PFT5052 200 117
8.0-80-25 N or PFT5052 282 169
12.0-80-37 N or PFT5052 1000 450

Table 4B - Shear strength, Sl units (see 8.3)

Minimum Individual
Shear Strength, psi

Core Designation Ribbon Direction

Minimum Individual
Shear Strength, psi

Transverse Direction

34-131-33 N or PFT5052 0.28
50-131-48 N or PFT5052 0.57
66-131-64 N or PFT5052 0.81
91-131-94 N or PFT5052 1.25
69-262-33 N or PFT5052 0.88
104-262-48 N or PFT5052 1.38
128-262-64 N or PFT5052 1.94
192-262-94 N or PFT5052 6.89

0.17
0.34
0.52
0.77
0.54
0.81
1.17
3.10
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3.4.3 Node Bond Strength

Shall be as shown in Table 5, determined in accordance with 4.5.1.

Table 5A - Minimum individual node bond strength, inch/pound units (see 8.3)

Core Designation

Minimum Individual Node
Bond Strength, Ibf

2.1-40-13 N or PFT5052
3.1-40-19 N or PFT5052
4.1-40-25 N or PFT5052
5.7-40-37 N or PFT5052

30
30
30
30

3.4.4 Flexibility

A core slice shall lie flaft without crimping, permanent distortion, or delamination when flexed as spe

3.4.5 Corrosion Res

The core shall show a

with 4.5.3.

3.4.6 Cell Count

4.3-80-13 N or PFT5052
6.5-80-19 N or PFT5052
8.0-80-25 N or PFT5052
12.0-80-37 N or PFT5052

35
35
35
50

Table 5B - Minimum individual node bond strength, Slunits (see 8.3)

Core Designation

Minimum Individual Node Bond
Strength, Newtons

34-131-33 N or PFT5052
50-131-48 N or PFT5052
66-131-64 N or PFT5052
91-131-94 N or PFT5052
69-262-33 N or PFT5052
104-262-48 N or PFT5052
128-262-64 N or PET5052

192-262-94 N.or. PFT5052

133
133
133
133
156
156
156
222

stance

Cified in 4.5.2.

Shall be within £10% of the specified cell count, determined in accordance with 4.5.5.

3.4.7 Density

Shall be within £10% of the specified density, determined in accordance with 4.5.4.

veight loss not greater than 125 ma/ft? (1345 ma/m?) of exposed foil area, defermined in accordance
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3.5 Quality

The core, as received by purchaser, shall be free from imperfections detrimental to usage. Core shall be clean and free
from grease, oil, trim scraps, and impurities. The foil edges of the core shall be free from notches, crush lines and rolled
metal. The core shall have no more than three node bond breaks per square foot (32/m?) with no more than two connected
node breaks per square foot (22/m?). The core shall have no more than four unexpanded cells per square foot of core
(43/m?). The core shall not have more than 10 multiple laps per sheet 36 x 96 inches (914 x 2438 mm) of core.

3.6 Sizes and Tolerances

3.6.1 Sizes

Length, width, and thickness of each panel shall be as ordered.

3.6.2 Tolerances
Shall be as shown in Thble 6.
3.6.2.1  Thickness

Table 6A - Tolerances, inch/pound units (see 8.3)

Tolerance,
Nominal Thickness Inehes
Inches Rlus*and Minus
0.250 to 4.000, incl 0.005
Over 4.000 to 10.500, incl 0.062

Table 6B - Tolerances), Sl units (see 8.3)

Tolerance,
Nominal Thickness Millimeters
Millimeters Plus and Minus
6.25 to 101.60, incl 0.13
Over 101:60+to 266.70, incl 1.57

3.7 Exceptions
Any exceptions shall bg authorizedby purchaser and reported as in 4.6.1.

4. QUALITY ASSURANCEPROVISIONS

4.1 Responsibility fotlnspection

The manufacturer of core shall supply all samples and shall be responsible for all required tests. Purchaser reserves the
right to sample and to perform any confirmatory testing deemed necessary to ensure that the core conforms to specified
requirements.

4.2 Classification of Tests
421 Acceptance Tests
Composition (see 3.1.1), density (see 3.2.1), cell count (see 3.2.1), foil thickness (see 3.2.1), compressive strength (see

3.4.1), shear strength (see 3.4.2), node bond strength (see 3.4.3), flexibility (see 3.4.4), and quality (see 3.5) are acceptance
tests and shall be performed on each lot of foil or core as applicable.


https://saenorm.com/api/?name=ecd7b2ba7ea52bc2bd8cfcb021e33446

SAE INTERNATIONAL

AMS4178™G

Page 8 of 13

4.2.2 Preproduction Tests

All technical requirements are preproduction tests and shall be performed prior to or on the initial shipment of core by the
manufacturer, when a change in ingredients and/or processing requires reapproval as in 4.4.2, and when purchaser deems

confirmatory testing to

be required.

4.3 Sampling and Testing

Shall be in accordance

with the following schedule:

Composition (see 3.1.1): Each lot of foil

Density (see 3.2.1): Each lot of core

Cell Count (see 3.7

Compressive Strer
Shear Strength (sg
Node Bond Streng
Flexibility (see 3.4.
Corrosion Resistar

Quality (see 3.5)

4.3.1 Afoil lot shall &
4.3.2 Acore lot shal
4.3.3 For Acceptanc]

For composition, one

.1): Each lot of core

Foil Thickness (se¢ 3.2.1): Each lot of core

gth (see 3.4.1): Each lot of core
e 3.4.2): Each lot of core

h (see 3.4.3): Each lot of core
1): Each lot of core

ce (see 3.4.5): Acceptable to purchaser

e all foil of one alloy, each lot ef-core and in a single shipment from the foil p
be each block, or all slices-cut from a single block.
e Tests

sample from edch lot of foil; for other tests, each block or 2% of the slices

roducer.

from each lot shall be

sampled at random t¢ provide sdfficient core to perform all required tests. The number of d¢terminations for each

requirement shall be a

4.4 Approval

b specified in‘the applicable test procedure or, if not specified therein, not les

5 than three.

441 Sample core s

all be approved by purchaser before core Tor proauction Use 1S Supplied, U

less such approval be

waived by purchaser. Results of tests on production core shall be essentially equivalent to those on the approved

sample.

442

Manufacturer shall use ingredients, manufacturing procedures, processes, and methods of inspection on production

core which are essentially the same as those used on the approved sample. If necessary to make any change in
ingredients, in type of equipment for processing, or in manufacturing procedures, manufacturer shall submit for
reapproval a statement of the proposed changes in ingredients and/or processing and, when requested, sample
core. Production core made by the revised procedure shall not be shipped prior to receipt of reapproval.
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45 Test Methods

451 Node Bond Strength

A 0.625T x 5 x 10L inch (15.88T x 127L x 254W mm) core slice shall be tested at room temperature in a suitable tension
fixture by mounting, without causing cell distortion, at opposite ends of the "W" dimension (see Figure 1) with round pins.
Pins shall be as large as cell size permits and shall engage all cells of a continuous row. Opposite pins shall be in a mirror
image alignment at a distance as near to 8 inches (203 mm) as this mounting method permits. The fixture shall be slotted
to allow horizontal pin movement. A steady loading rate of 1.00 inch £ 0.05 inch (25.4 mm + 1.3 mm) per minute shall be
maintained.

4.5.2 Flexibility Test

A 10-inch (254-mm) square specimen 0.625 inch + 0.005 inch (15.88 mm * 0.13 mm) thick, shall be wrapped around a

4-inch (102-mm) diamg
the core.

453 Corrosion Res

ter cylindrical mandrel at room temperature, first perpendicular and then para

stance

llel to the L direction of

Representative specimens shall be 5 inches + 1/16 inch (127 mm % 1.6 mm) (R)1ong (longitudlinal direction "L," see

Figure 1), 6 inches + 1
+ 0.25 mm) thick “T.” T
shall be dried for 16 hq
room temperature befo
B117 except that the
specimens shall be re
rinsing, the specimens
212 °F £ 2 °F (100 °C ;

Phosphoric acid, 85%
Chromic acid:
Water, to make:

The specimens shall b
220 °F £ 5 °F (104 °C 4
be discarded after 1 g4

used as a blank to det¢rmine the weight loss of this treatment. Both exposed and unexposed speci

The weight loss of the
value specified in 3.4.5

16 inch (152 mm + 1.6 mm ) wide (transverse direction "W");~and 0.625 inch
ne core specimens shall be weighed to the nearest milligram using an analytid
urs £ 0.25 hour at 350 °F £ 10 °F (177 °C £ 6 °C) in.an)electric drying oven
re weighing. The test specimens shall be subjected tola 5% salt spray test in
cell axis shall be supported or suspended horizontally. At the end of 30
moved and rinsed thoroughly in clear, running water for at least 5 minutes
shall be stripped by immersion in a phosphgric-chromic acid solution for 5 m
E 1 °C). The stripping solution shall consist of the following:

103 mL
769
1 gallon (3.8 L)

H3POa4:

e removed from the solutien, rinsed in distilled or deionized water for at le
£ 3 °C) for 30 to 40 mjnutes, cooled to room temperature and reweighed. The
llon (3.8 L) of the splution has dissolved 20 g of oxides or coating. An unexpq(

exposed specimen shall exceed the weight loss of the unexposed specime
. Compute the:weight loss using Equation 1 (inch/pound units) or Equation 2

£ 0.010 inch (15.88 mm
al balance. Specimens
and allowed to cool to
hccordance with ASTM
days of exposure, the
Immediately following
nutes = 0.25 minute at

bst 5 minutes, dried at
stripping solution shall
sed specimen shall be
mens shall be stripped.
N by not more than the
(SI units).

4.5.3.1 Inch/Pound Units
40 CELL 80 CELL
IV|:7.5(O—A) M:4.2(0—A)
TLW TLW

where:

M = weight loss in milligrams per square foot of exposed foil area

L = ribbon length direction, inches

T = thickness measurement in direction of cell axis, inches

transverse direction, inches

(Eq. 1)
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original weight of specimen in mg before exposure

final weight of specimen in mg after stripping

131CELL 262 CELL
v 1323420 (0-A) v 741160 (0-A)
TLW TLW

n mg/ft? meter of exposed foil area

(Eq. 2)

0 =
A =

453.2 Sl Units

where:
M = weightloss i
L = ribbon lengt
T = thickness m
W = transverse d
0 = original weig
A = final weight

454 Core Density

Shall be determined by

h direction, mm

pasurement in direction of cell axis, mm
irection, mm

ht of specimen in mg before exposure

bf specimen in mg after stripping

weight of a known volume. The test specimens shall be at least 12 x 12 in

core thickness. The specimen dimensions shall be measured;to the nearest 0.010 inch (0.25 m

accuracy of £1.0%. Ca
each value and the ave

Actual Densi

Actual Dens|

455 Cell Count

Shall be determined K

culate density in accordance with Equation 3 or 4 for each of three determina
rage.

3.81 (Weight of specimen, grams)

y, pounds per cubic foot £ - ~ =
(Volume of specimen, cubic inches)

in inch/pot

(Weight'of specimen, grams)

ty, kg/m?® = %108 in Sl units

Molume of specimen, mm*)

yactual count of cells per linear foot (meter) of transverse direction (se

determinations and rej

ort-each value and the average

Ches (305 x 305 mm) x
m) and weighed to an
tions per test, reporting

nd units

(Eq.3)

(Eq. 4)

e Figure 1). Make six

4.6 Reports

The supplier of core shall furnish with each shipment a report from the manufacturer showing the results of tests to determine
conformance to the acceptance test requirements and stating that the core conforms to the other technical requirements.
This report shall include the purchase order number, block or lot number, AMS4178G, manufacturer's identification, size,
quantity, and, when requested, the foil lot number.

4.6.1

When material produced to this specification has exceptions authorized by purchaser taken to the technical

requirements listed in Section 3 (see 5.1.3), the report shall contain a statement, “This material is certified as
AMS4178G(EXC) because of the following exceptions:” and the specific exceptions shall be listed.
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