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~w ~ The Engineering Society 	A E R OS PAC E 	AMS 41786 ForAdvancing Mobility 
Land Sea Air and Space ~ 	M AT E R I A L 

400CommonwealthDrive,Warrendale,PA15096-0001 	SPECIFICATION 	Issued 1-15-76 
Revised 1-1-90 

Submitted for recognition as an American National Standard 

Superseding AMS 4178A 

CORE, FLEXIBLE HONEYCOMB, ALUMINUM ALLOY, TREATED 
For Sandwich Construction 

5052, 175 (347> 

1. SCOPE: 

l.l Form: This specification covers an aluminum alloy in the form of honeycomb 
core in a non-hexagonal, flexible cell configuration, the core being treated 
for increased corrosion resistance and furnished only in the expanded form. 

1.2 Application: Primarily for use in contoured sandwich construction for 
short-term service up to 175°C (347°F> or for long-term service up to 95°C 
(203°F>. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of SAE 
publications shall apply. The applicable issue of other publications shall 
be the issue in effect on the date of the purchase order. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096-0001. 

2.1.1 Aeros~ace Material Specifications: 

AMS 4004 - Aluminum Alloy Foil, 2.5Mg - O.Z5Cr (5052-H191> 

2.2 ASTM Publications: Ava9lable from ASTM, 1916 Race Street, Philadelphia, PA 
19103-1187. 

ASTM B 117 - Salt Spray (Fog) Testing 
ASTM C 273 - Shear Test in Flatwise Plane of Flat Sandwich Constructions 

or Sandwich Cores 
ASTM C 365 - Flatwise Compressive Strength of Sandwich Cores 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibited without the written consent of the publisher. 

Copyright 1990 	Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S..A. 
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2.3 U.S. Government Pub1ica~tions: Available from Naval Publications and Forms 
Center, Attn: NPOD~:~, 5~~01 Tabor Avenue, Philadelphia, PA 19120-5099. 

2.3.1 	Federal Standards.: 

FED-STD-595 - Col c:~r 

2.3.2 Military Standard~~: 

MIL-STD-794 - Pari:s and Equipment, Procedur~es for Packaging and Packing of 

3. TECHNICAL REQUIREMENI:S: 

3.1 Material: 

3.1.1 Metal: Shall be AMS 4004 aluminum alloy f<>il. 

3.1.2 Adhesive: The adhesi~re used to bond the fc>il shall be of such quality 
that the resultani: coi°e will meet the requirements specified herein. 

3.2 Confiquration: The core material shall consist of strips of aluminum alloy 
foil bonded together to form cells of approximately uniform shape as shown 
in Fig. 1. 

3.2.1 Designation: Core sh~ll be designated accc~rding to the following 
m 	numbering system: 

a. Nominal densil:y, pounds per cubic foot (kg/m 3 > (See 4.5.1> 

b. Cell count per•  linear foot (metre) of i;ransverse direction (See 4.5.2) 

c. Foil thickness in ten-thousandths inch (µm) 

d. "N" for nonperforated or "P" for perforated (See 3.2.2> 

e. "F" for flexik~le 

f . "T" for treated 

g. Adhesive, option of supplier 

Example in inch/pc~und units: Core with a nominal density of 2.1 pounds 
per cubic foot with a cell count of 40, O.U013 inch foil thickness, 
nonperforated, flexib1e, treated, made of f ►MS 4004 alloy, and bonded with 
required adhesive sha~ll be numbered as follows: 

2.1-40-13 NFT50~i2 (XXXX) 

Example in SI units: Core with a nominal clensity of 34 kg/m 3  with a 
cell count of 131, 33 um foil thickness, n<>nperforated, flexible, 
treated, made of AMS 4004 alloy, and bondecl with required adhesive shall 
be numbered as follows: 

34-131-33 NFT5052 (XXXX) 

• 

~ 
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3.2.2 Perforation: Foil shall be nonperforated; when perforation is specified, 
the perforations shall be of such size and location that all cells are 
vented at least once for each 0.250 inch (6.35 mm> of core thickness. 

3.3 Condition: The core shall be treated for corrosion resistance. 

3.4 Properties: Core shall conform to the following requirements; tests shall 
be performed on the core supplied and in accordance with specified test 
methods: 

3.4.1 Stabilized Flatwise Compressive Strength: Shall be as specified in 
Table I and Table II, determined in accordance with ASTM C 365 on three 
specimens: 

3.4.1.1 At 25°C (77°F): 
0 

TABLE I 

• 

Core Designation 
in Inch/Pound Units 

2.1-40-13 NFT5052 
3.1-40-19 NFT5052 
4.1-40-25 NFT5052 
5.7-40-37 NFT5052 
4.3-80-13 NFT5052 
6.5-80-19 NFT5052 
8.0-80-25 NFT5052 

Minimum Individual 
Compressive Strength 

psi 

157 
280 
420 
700 
455 
735 
1120 

TABLE I (SI) 

Core Designation 
in SI Units 

34-131-33 NFT505Z 
50-131-48 NFT5052 
66-131-64 NFT5052 
91-131-94 NFT5052 
69-262-33 NFT5052 
104-262-48 NFT5052 
128-262-64 NFT5052 

Minimum Individual 
Compressive Strength 

MPa 

1.08 
1.93 
2.90 
4.83 
3.14 
5.07 
7.72 

• 
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3.4.1.2 	At 	175°C 	(347°F'): ~— ~ 

TABLE II 

hlinimum Individual 

Core Design<~tion Cc~mpressive Strength 
in 	Inch/F'ound Units psi 

2.1-40-13 Nf~T5052 102 

3.1-40-19 NF"T5052 182 
4.1-40-2',5 	Nf~T5052 274 
5.7-40-37 Nf~T5052 455 
4.3-80-13 Nf'T5052 296 
6.5-80-19 Nf'T5052 478 
8.0-80-25 Nf'T5052 730 

TABLE II 	(SI> 

Nlinimum Individual 

Core Designation ~Compressive Strength 
in 	SI 	Unii;s MPa 

34-131-33 Nf~T5052 0.70 
50-131-48 NF'T5052 1.25 
66-131-64 Nf~T5052 1.89 
91-131-94 NF~T5052 3.14 

69-262-~3 NF'T5052 2.04 
104-262-48 NF"T5052 3.30 

128-262-64 Nf'T5052 5.03 

3.4.2 	Shear Stren .qth: 	Shall 	be as specified 	i~n Table 	III and Table IV, 
determined in accord~~nce with ASTM C 273 using five specimens 0.625 inch 
(15.88 mm) 	in 	thicknerss. , 

3.4.2.1 	At 25°C 	(77°F): 

0 

TABLE III 

Core Designation Minimum 'Shear Strength, psi 
in InchlPound Units 	Ribbon Directi~~n 	Transverse Direction 

2.1-40-13 NFT5052 63 37 
3.1-40-19 NFT5052 126 75 

4.1-40-25 NFT5052 182 115 
5.7-40-37 NFT5052 280 170 
4.3-80-13 NFT5052 196 120 
6.5-80-19 NFT5052 308 180 
8.0-80-25 NFT5052 434 260 

• 

~ 
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TABLE III (SI) 

Core Designation 
	

Minimum Shear Strenqth, MPa 
in SI Units 
	

Ribbon Direction 	Transverse Direction 

34-131-33 NFT5052 0.43 0.26 
50-131-48 NFT5052 0.87 0.52 
66-131-64 NFT5052 1.25 0.79 
91-131-94 NFT5052 1.93 1.17 
69-262-33 NFT5052 1.35 0.83 
104-262-48 NFT5052 2.12 1.24 
128-262-64 NFT5052 2.99 1.79 

3.4.2.2 At 175°C (347°F): 
0 

TABLE IV 

• 

Core Designation Minimum Shear Strength, 	psi 
in Inch/Pound Units Ribbon Direction Transverse Direction 

2.1-40-13 NFT5052 41 24 
3.1-40-19 NFT5052 82 49 
4.1-40-25 NFT5052 118 75 
5.7-40-37 NFT5052 182 111 
4.3-80-13 NFT5052 127 78 
6.5-80-19 NFT5052 200 117 
8.0-80-25 NFT5052 282 169 

TABLE IV (SI) 

Core Designation Minimum Shear Strength, MPa 
in SI Units Ribbon Direction Transverse Direction 

34-131-33 NFT5052 0.28 0.17 
50-131-48 NFT5052 0.57 0.34 
66-131-64 NFT5052 0.81 0.52 
91-131-94 NFT5052 1.25 0.77 
69-262-33 NFT5052 0.88 0.54 
104-262-48 NFT5052 1.38 0.81 
128-262-64 NFT5052 1.94 1.17 

3.4.3 Node Bond Strenqth: Shall be as follows, determined in accordance with 
4.5.3; in case of partial delamination at the specified minimum load, the 
delamination shall be less than 10% of the total stress-section of the 
core slice: 

Cells Per 
	

Cells Per 

	

Linear Foot 
	

Linear Metre 
40 	80 
	

131 	262 

• I 	 Node Bond Strength at room 
temperature, minimum 	 30 lbf 	35 lbf 	133 N 	156 N 
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~re shall supply all samples 
performing all required 
to the purchaser as required 
and to perform any 
that the core conforms to 

• 
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3.4.4 Flexibilitv: A c::ore slice shall lie flat without crimping, permanent 
distortion, or dE;~lamination when flexetl a~; specified in 4.5.4. 

3.4.5 Corrosion Resist~3.nce: The core shall shotii a weight loss not greater than 
125 mi 11 igrams pf:r s~~uare foot (1345 mg/m~~> of exposed foi 1 area, 
determined in acc:ord~~nce with 4.5.5. 

3.5 	lit : Core, as reci~ived by purchaser, sriall be free from imperfections 
detrimental to usaqe o1F the core. Core shall be clean and free from grease, 
oil, trim scraps, and ~impurities. The foil edges of the core shall be free 
of notches, crush line~~, and rolled metal. The core shall have no more than 
3 node bond breaks per square foot (32/m 2 > r+ith no more than 2 connected 
node breaks per square foot (21/m 2 >. The cc>re shall have no more than 
4 unexpanded cells per square foot of core ~:43/m 2 >. The core shall not 
have more than 10 n~~ultiple laps per sheet 3E~ x 96 inches (914 x 2438 mm) of 
core. 

3.6 Sizes and TolerancE~s:  

3.6.1 Sizes: Length, a~idth, and thickness of e<<ch panel shall be as ordered. 

3.6.2 Tolerances: Shall bE~ as follows: 

3.6.2.1 	Thickness: 

• 

TABLE V 

Nomina'I Thickness 

Inches 

0.250 to 4.000, incl 

Over 4.000 to 10.500, incl 

• 

Tolerance, Inch 
plus and minus 

0.005 
0.062 

TABLE V (SI> 

Nominall Thickness 
Milllimetres 

6.2',i to 101.60, incl 
Over 1Ci1.60 to 266.70, incl 

3.6.2.2 Cell Count: +lOq. 

3.6.2.3 Densitv: 	+10%. 

4. QUALITY ASSURANCE Pf~OVI~iIONS: 

Tolerance, Millimetres 
plus and minus 

0.13 
1.57 

4.1 Responsibilitv for . I~>ection: The vendor af c~ 
for vendor's tests and shall be responsible for 
tests. Results of sucri tests shall be rep~rted 
by 4:6. Purchaser reserves the right to sample 
confirmatory testirug de~emed necessary to ensure 
the requirements of' thjs specification. 
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4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests for composition (3.1.1>, density, cell count, and 
foil thickness (3.2.1), compressive strength (3.4.1.1 and 3.4.1.2>, shear 
strength (3.4.2.1 and 3.4.2.2), node bond strength (3.4.3), and 
flexibility (3.4.4> are acceptance tests and shall be performed on each 
lot of foil or core as applicable. 

4.2.2 Preproduction Tests: Tests for all technical requirements are 
preproduction tests and shall be performed prior to or on the initial 
shipment vf core to a purchaser, when a change in ingredients and/or 
processing requires reapproval as in 4.4.2, and when purchaser deems 
confirmatory testing to be required. 

4.2.2.1 For direct U.S. Military procurement, substantiating test data and, when 
requested, preproduction test material shall be submitted to the 
cognizant agency as directed by the procuring activity, contracting 
officer, or request for procurement. 

4.3 Sampling and Testina: Shall be in accordance with the following schedule; 
0 	the number of specimens to be sampled shall be the minimum number of 

specimens tested: 

• 

Composition 	(3.1.1) Each lot of foil 

Density 	(3.2.1> Each lot of core 
Cetl 	Count 	(3.2.1> Each lot of core 
Foil 	Thickness 	(3.2.1> Each lot of core 
Compressive Strength (3.4.1> Each lot of core 
Shear Strength (3.4.2) Each lot of core 
Node Bond Strength (3.4.3> Each lot of core 
Flexibility 	(3.4.4> Each lot of core 
Corrosion Resistance (3.4.5) As agreed upon by 

purchaser and venc~or 

4.3.1 A lot of foil shall be all foil of one alloy in a single shipment from the 
foil producer. 

4.3.2 A lot of core shall be all product fabrlcated at one time to form a block 
of expanded core 36 x 96 inches (914 x 2438 mm> in nominal size. 

4.4 A~proval: 

4.4.1 Sample core shall be approved by purchaser before core for production use 
is supplied, unless such approval be waived by purchaser. Results of 
tests on production core shall be essentially equivalent to those on the 
approved sample. 

. 
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4.4.2 Vendor shall use ~ingredients, manufacturin~~ procedures, processes, and 
methods of inspec~:ion on production core wl~ich are essentially the same as 
those used on the appr-oved sample core. I~F necessary to make any change 
in ingredients, i~n type of equipment for p~~ocessing, or in manufacturing 
procedures, vendor sh~~ll submit for reap~~r~~val a statement of the proposed 
changes in ingred'ients and/or processing and, when requested, sample 
core. Production cor~ made by the revise~d procedure shall not be shipped 
prior to receipt ~:>f r~approval. 

4.5 Test Methods: 

4.5.1 Core Densitv: Sh~:~ll be determined by weiglit of a known volume. The test 
specimens shall br;~ at least 3 x 3 inches ('15 x 76 mm> x core thickness. 
The specimen dimensions shall be measuredl~to the nearest 0.010 inch 
(0.25 mm) and weir~hed to an accuracy of ±_1.Oqo. Calculate density as 
follows for each c:>f three determinations p~~r test, reporting each value 
and the arithmetic: mean: 

Actual Density, 
3.81 (weight of sp~~cimen, grams> 

pounds per cubic f~oot = 	 — 	 in inch/ pound 
(Volume of specimen, cubic inches) 	units 

(weight o4~ specimen, grams) 
x l0E' in SI units 

(Volume o4' specimen, mm3) 

4.5.2 Cell Count: Shal'I be determined by actua.l count of cells per linear foot 
(metre> of transvi:~rse direction (See Fig~r~~ 1>. Make three determinations 
and report each v~:~l ue and the ari thmeti c m~~an. 

4.5.3 Node Bond Strengtl~i: A 0.625 x 5 x 10 inch (15.88 x 127 x 254 mm) core 

slice shall be te~:;ted in a suitable core t~~nsion fixture by mounting, 
without causing cc~ll ~distortion, at opposi~te ends of the "W" dimension 
(See Figure 1> wii:h r~~und pins. 	Pins sha.11 be as large as cell size 
permi ts and engagE:~ al l cel l s of a conti n~uo~as row. Oppos i te pi ns shal l be 
in mirror image a1igniment at a distance a.s near to 8 inches (203 mm) as 
this mounting metl~iod permits. The fixture shall be slotted to allow 
horizontal pin mo~rement. A steady loadin~g rate of 1.00 inch ± 0.05 
(25.4 mm ± 1.3> pE:~r minute shall be mainta~ined. 

4.5.4 Flexibility Test: A 10-inch (254-mm) square specimen of the as- received 
thickness or a sl~ice ~~.625 inch ± 0.005 (1!i.88 mm ± 0.13) thick, whichever 
is thinner, shall be ~wrapped around a 4-in~:h (102-mm) diameter cylindrical 
mandrel at room tE:~mperature; first perpendicular and then parallel to the 
L direction of thE:~ core. Core under 0.625 inch (15.88 mm> in thickness 

shall use a mandre~l iin the same diametric ratio as for 0.625-inch 
(15.88-mm> thick c:ore material. 

kg/m 3  = 

• 

~ 

• 
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M ~4.2 (0-A) 
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4.5.5 Corrosion Resistance: Representative specimens shall be 5 inches ± 1/16 
(127 mm ± 1.6> long (longitudinal direction, See Figure 1>, 
6 inches ± 1/16 <152 mm ± 1.6) wide (transverse dlrectlon>, and 0.625 inch 
± 0.010 <15.88 mm ± 0.25) thick. The core specimens shall be weighed to 
the nearest mi119gram, using an analytical balance. Specimens shall be 
conditioned for 16 hours + 0.25 at 175°C + 5(347°F + 9) in an electrlc 
drying oven and allowed to cool to room temperature before welghing. The 
speclmens shall be sub~ected to a 5X salt spray test in accordance with 
ASTM B 117 except that the cell axis (W-L axis) shall be supported or 
suspended approx9mately 90 degrees from the vertical. At the end of a 
30-day exposure, the specimens shall be removed and rinsed thoroughly 1n 
clear, running water for not less than 5 minutes. Immediately following 
rinsing, the spe¢imens shall be stripped by immersion 1n a 
phosphoric-chromlc acid solutlon for 5 minutes ± 0.25 at 100°C ± 1(212°F 
± 2>. The solut9on shall consist of the following: 

Phosphor9c acid, 85X HgPOq 	 103 millilitres 
Chrc~mic acid 	 76 grams 
Water, to make 	 1 gallon (3.8 L) 

The specimens sh~ll be removed from the solution, rinsed in distilled or 
deionized water ~or not less than 5 minutes, dried at 105°C ± 3 
(221°F ± 5> for ~0 - 40 minutes, cooled to room temperature, and 
reweighed. The #tripping solutlon should be dlscarded after 1 gallon 
(3.8 L> of the smlut9on has dissolved 20 grams of oxides or coating. An 
unexposed specim$n shall be used as a blank to determine the weight loss 
of thls treatment. Both exposed and unexposed specimens shall be 
stripped. The w$ight loss of the exposed specimen shall exceed the weight 
loss of the unexposed speclmen by not more than the value specified in 
3.4.5. Compute the weight loss as in 4.5.5.1 or 4.5.5.2. 

4.5.5.1 Inch/Pound Uni~: 

where, M= Weight loss in milligrams per square foot of exposed foil area 
L= Ribbon length direction, inches 
T= Thlakness measurement in direction of cell axis, inch 
W = Transverse direction, 9nches 
0= Origlnal weight of specin~en in milligrams before exposure 
A= Final weight of specimen in mi111grams after stripping 
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• 4.5.5.2 SI Units: 

131 CELL 	 262 CELL 

1323420 (0 — .A) 	 7411 E~9 (0 — A) 
M — 	TLW 	 M — 	TLW 

where, M= Weight: lo~~s in milligrams per ~quare metre of exposed foil 
area~ 

L= Ribbori length direction, millimetres 

T= Thickness measurement in direci;9on of cell axis, m911imetres 
W = Transverse direction, millimetr•es 
0= Origirial ~~eight of specimen in milli.grams before exposure 
A= Final weight of specimen in milligrams after stripping 

4.6 Reports: The vendor of core shall furnish wii:h each shipment a report 
showing the results c;~f tests to determine coni'ormance to the acceptance test 
requirements and stating that the core conforr~s to the other technical 
requirements of this specification. This repc~rt shall include the purchase 
order number, AMS 4178B, vendor's product des'gnation, size, quantity, block 
or lot number, and, r~~hen requested, the foi 1~~ot number. 

4.7 Resamplinq and Retest:inq: If any specimen usE~d in the above tests fails to 
meet the specified re;~quirements, disposition c>f the core may be based on the 
results of testing tf~~ree additional specimens, cut from the same block, for 
each original nonconf'orming specimen. Failur~~ of any retest specimen to 
meet the specified rE~qui~rements shall be caus~~ for rejection of the core 
represented and no aclditional testing shall b~~ permitted. Results of all 
tests shall be reporf;ed. 

5. PREPARATION FOR DELIVk:RY: 

5.1 Identification: 

5.1.1 Color ldentificati<~n: Each block or slice ~~f core shall be identified on 
the edges by parallel stripes: One 2—inch~ (51—mm) wide red stripe to 
designate 175°C (3~E7°F> core: one 1/2—inch (13—mm> wide black stripe 
matching FED—STD-5~~5, Color No. 17308 or 17308 to identify the 5052 alloy, 
and a 1/2—inch (13••-mm> wide colored stripe ~~n the side of black stripe to 
identify the densii;y range. The color of t~e density stripe shall be as 
specified in Table VI and shall approximately match the listed color 
numbers of FED—STD--595. This group of parallel identification stripes 
shall be repeated ~~t intervals of not more than 2 feet (610 mm>. The 
color shall be proa~uced by adding a dye to ~n adhesive which is compatible 
with the core. Stripes shall be painted or sprayed on the edges of core 
blocks or slices. The dye shall retain its color through the curing 
cycles and shall b~~ noncorrosive. The dye shall have no adverse effect on 
the curing or the ~~trength of the adhesive used for construction of the 
core material or tl~e adhesive used with the core material in the 
fabrication of san~iwich components. 

• 

~ 
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