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1. SCOPE:

1.1 Form:

This specification covers expanded honeycomb core made of flbrous aramid sheets and
supphed in the form of blocks, slices, and ordered shapes.

1.2
sistanc

2. APPLIC/

Applice]t_i_@: Primarily for bonded sandwich structures requiring high strength and’g

b in the temperature range -67° to +180°F {-55° to +82°C).

ABLE DOCUMENTS: The following publications form a part of thisGspecificat

tent sped

applicable issue of other documents shall be as specified in AMS 2350.

orrosion re-

ion to the ex-
ified herein. The latest issue of Aerospace Material Specifications (AMS) shpll apply. The

2.1 SAE Publications: Available from Society of Automotive Engipeérs, Inc., 400 Comnjonwealth

Drive,

2.1.1 Aero

Warrendale, PA 15096.

ace Material Specifications:

AMS ¢

2.2 ASTM

350 - Standards and Test Methods

Publications: Available from AmericanSociety for Testing and Materials, 19

Philad

ASTM
ASTM
ASTM
ASTM
ASTM

2.3 Gove

phia, PA 19103,

271 - Density of Core Materials for Structural Sandwich Constructions

273 - Shear Test in Flatwise.Plane of Flat Sandwich Constructions or Sandw
297 - Tension Test of Flat-Sandwich Constructions in Flatwise Plane

363 - Delamination Strength of Honeycomb Type Core Material

365 - Flatwise Compressive Strength of Sandwich Cores

L6 Race Street,

ch Cores

ent Publications: Available from Commanding Officer, Naval Publications and Forms

Center.

2.3.1

5801 Tabor/Avenue, Philadelphia, PA 19120.

Militdry Specifications:

MIL-R

~9299 - Resin, Phenolic, Laminating

2.3.2

Military Standards:

MIL-STD~-794 - Parts and Equipment, Procedures for Packaging and Packing of

3.

TECHNICAL REQUIREMENTS:

3.1 Material:

3.1.1 Synthetic Sheet: The synthetic paper sheet shall be made from aramid fiber,
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3.1.2 Resin: The resin used for impregnating the paper and for any additional dip coatings shall conform
to MIL-R-9299, Type II, Class 1. The resin or adhesive used to bond the adjacent cells shall be suf-
ficiently strong to meet the requirements of 3. 3.

3.1.3 Designation: Core shall be designated according to the following numbering system:
a. Material
b. Cell Size (fraction of an in.) (mm)

c. Density (1b per cu ft) (kg/m3)

Example: Core, Fibrous Aramid Phenolic Coated - 1/4 - 2.0 (in U.S. Conventional Units)
Core, Fibrous Aramid Phenolic Coated - 6.4 - 32 (in S.I. Units)

Means: Core, fibrous aramid phenolic coated, 1/4 in. (6.4 mm) cell 8ize, density
of 2.0 1b per cu ft (32 kg/m3).

3.1.4 Cell Cpnfiguration: Core shall consist of specified aramid sheets, bonded,together] so that cells
approdimately hexagonal in shape are formed when fully expanded (See(Fig. 1).

3.1.5 Core IDimensions: Shall be as specified in Fig. 1 where,

T = Thickness, depth, or height dimension measured parallel to the core cell axig -
L = Longitudinal or ribbon dimension measured along'the direction of a ribbon
W = Transverse dimension perpendicular to the ribbon direction

3.2 Conditign: Core shall be supplied completely ciared and in the expanded form.

3.3 Properties:

3.3.1 Core Properties: The compressive strength, core shear strength, core shear modulus, and flatwise
tensilg strength shall be as specified in Table I, determined in accordance with 4.§.1, 4.5.2, and
4.5.3,| respectively. Specimens shall be tested after exposure for not less than 30| min. at the test
temperature.

3.3.2 Density: The core density shall be within +10% of the nominal density specified in Table I, determined
in accordance with ASTM C271.

3.3.3 Flatness: Expanded core shall make total facing contact with a flat surface under g uniform pressure
of not more,than 2 psi or 14 kPa without resulting in any damage that would cause gore rejection.

3.3.4 Node Bond Breaks: No more than 3 node-bond breaks or separations per 12-in. (305-mm) diameter
circle will be permitted with no two breaks being adjacent in the (L) ribbon direction.

3.3.5 Node Bond Strength: Shall be not less than 16 1b (71 N) at 75°F + 5 (23. 9°C + 2. 8) and not less than
81b (36 N) at 350°F + 5 (176.7°C + 2. 8), determined in accordance with ASTM C363.

3.4 Quality: The core shall be uniform in quality, clean, and free from foreign materials and from imper-
fections detrimental to fabrication, appearance, or performance of parts.

3.4.1 Visual Imperfections:

3.4.1.1 Cell Walls: There shall be no split or buckled cell walls.

13
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3.4.1.2

AMS

371A

Double Layer: Expanded core blocks or slices which have double layers (two ribbons bonded togeth-

er which cause uneven expansion in the '""L" direction) shall be acceptable if the double layers are
not more frequent than one in 12 in. or 300 mm in the ""W' direction, as shown in Fig. 2.

3.5 Tolerances:

Unless otherwise specified, the following tolerances shall apply:

3.5.1 Core Thickness: +0.008 in. (+0.20 mm) for machined slices up to 4 in. (102 mm) thick, +0.062 in.
(+1.57 mm) for machined slices over 4 in. (102 mm) thick; and +0. 25 in. (+6.4 mm), -0.00 for raw

block.

3.5.2 Length and

Width: +1.0 in. (+25 mm), -0.00.

3.5.3
between 1Q

3.5.4 Average C

ed at rando

b1l Size: Shall not vary more than +10% from nominal dimensions, detérmine

the averag
random in

3.5.5 Ribbon Din

e distance between node bonds along the "W dimension for at least‘60 cells s
groups containing 10 adjacent cells (See Fig. 1).

ection: All ribbons shall be parallel to each other within 10\deg (0. 175 rad).

direction shall be determined by measuring the angle between one-line through two node

ribbon ("L
Fig. 1).

4. QUALITY ASH

' direction) 12 in. or 300 mm apart, and another line in‘the principal ribbon

JURANCE PROVISIONS:

4.1 Responsibili

for Inspection: The vendor of the corelshall supply all samples and shall i

for performj
by 4.6. Pul
ensure that

4.2

Classificatign of Tests:

Ing all required tests.
chaser reserves the right to perform such confirmatory testing as he deems
he core conforms to the requirements of this specification.

4,2.1 Acceptance

Tests: Tests to determine conformance to core compressive strength (3. 3.

g sity (3.3.2

4.2.2 Qualificatid

are classif

4.2.2.1 TFor dirg

jied as qualification tests and may be the basis for approval of the product (Se

g test ma
activity

4.3 Sampling:

block.

4.4 Approval:

pet U.S.\Military procurement, substantiating test data and, when requested,
erial~shall be submitted to the cognizant qualification agency as directed by tl
the contracting officer, or the request for procurement.

Cell Pitch: 1.733 times the nommal cell sme, +20%, —10%, measured by takmg the average distance
2 ; . ; : ribbons select-

d by taking
plected at

The ribbon

5 on the same
lirection (See

e responsible

Results of such.tests shall be reported to the purchaser as required
necessary to

1), core den-

), quality (3.4), and tolerance (3. 5), requirements are classified as acceptance tests.

bn Tests: Tests to determine conformance to all technical requirements of this specification

b 4, 4. 1),

qualification
he procuring

Each block or 2% of the slices from each lot. A lot shall be all slices cut from a single

4.4.1 Sample core shall be approved by purchaser before core for production use is supplied, unless such
approval be waived. Results of tests on production core shall be essentially equivalent to those on
the approved sample,
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4.4.

4.5

4.5.

g

2 Vendor 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 core. If any
change is necessary in ingredients, in type of equipment for processing, or in manufacturing proce-
dures, vendor shall submit for reapproval a statement of the proposed changes in material and pro-
cessing and, when requested, sample core. Production core made by the rev1sed procedures shall
not be shipped prior to recelpt of reapproval N

Test Methods:

1 Compressive Strength: Shall be determined in accordance with ASTM C365 at 77°F + 5 (25°C +2.8)
and 180°F + 5 (82.2°C + 2. 8) on core specimens. Specimens for wet testing shall be immersed in
water at 77°F + 5 (25°C + 2, 8) for not less than 24 hr and tested immediately after removal.

4,5.2 Core SHear Strength and Shear Modulus: Shall be determined in two directions, ;usiygg a plate shear

test in Iccordance with ASTM C273 at 77°F + 5 (25°C + 2. 8) and 180°F + 5 (8202°C } 2.8). The test
specimén shall be 0. 500 in.- + 0. 010 (12,70 mm + 0. 25) thick with 0. 06 1b per'sq ft (0. 30 kg/m2) adhe-
. sive to pond plates to core.

4.5.3 Flatwisp Tensile Strength: Shall be determined in accordance with ASTM C297 at 7]°F + 5 (25°C+2.8).

4.6

4.6.1 The verldor of core shall furnish with each shipment threé.eopies of a report showi

4.7

5.

5.1

5.1.

Reports:

the results of
tests to| determine conformance to the acceptance test requirements and stating that|the product con-
forms tp the other technical requirements of this speeification. This report shall ifclude the purchase
order ber, material specification number and its revision letter, core designatipn, quantity, and
block of lot number:

2 The venydor of finished or semi-finished parts shall furnish with each shipment threq copies of a report

showing the purchase order number, material specification number and its revision|letter, contractor
or other direct supplier of core, supplier's material designation, part number, and|quantity. When
core for making parts is produced or purchased by the parts vendor, that vendor shall inspect each
lot of cpre to determine conformance to the requirements of this specification, and $hall include in the
report a statement that the core conforms, or shall include copies of laboratory repprts showing the
results|of tests to determine)conformance.

Resampling and Retesting: If any speclmen used in the above tests fails to meet the
ments, disposition of¢the core may be based on the results of testing three additional
from the|same bloek, for each original nonconforming specimen. Failure of any ret
meet the|specified requirements shall be cause for rejection of the core represented
testing shall'be'permitted. Results of all tests shall be reported.

ecified require-
pecimens, cut
t specimen to
nd no additional

PREPARATION FOR DELIVERY:

Packaging and Identification:

1 The core shall be packaged to prevent physical damage during shipment and handling and shall be
shipped flat unless contoured or formed shapes, requiring special support, are ordered.
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8.1

8.2

5.1.3

5.1.4

NOTES:

AMS 3711A

. 5.1, 2 Each piece of core and each interior and exterior package shall be marked to show not less than the

following information applied to a durable tag, using characters of such size as to be clearly legible
and which will not be obliterated by normal handling:

CORE, HONEYCOMB, FIBROUS ARAMID BASE, PHENOLIC COATED
AMS 3711A

CORE CLASSIFICATION

TXLxXxW

MANUFACTURER'S NAME OR TRADE MARK

BLOCK OR LOT NUMBER

PURCHASE ORDER NUMBER

DATE OF MANUFACTURE

Packages|shall be prepared for shipment in accordance with commercial practice to aLure carrier

acceptance and safe transportation to the point of delivery and in.compliance with appli¢able regula-
tions pertaining to handling of this product. Packaging shall conform to carrier rules and regulations

applicablg to the mode of transportatlon

or Level

acceptable if it meets the requirements of Level C.

For direct U.S. Military procurement, packagmg shall be in accordanCe with MIL-STI}-794, Level A

, a8 specified in the request for procurement. Commercial packaging as in|5.1.3 will be

ACKNOWLEDGMENT: A vendor shall mention this specification.number and its revision letter in all

quotations mld when acknowledging purchase orders.

REJECTIONS:

to rejection.

Marginal In

Core not conforming to this specification or to authorized modifications will be subject

dicia: The phi (@) symbol isiuséd to indicate technical changes from the prevjous issue of

this specifi

For direct

cation.

J. S. Military procurément, purchase documents should specify the following

Nominal ce
Length, wi
Quantity of
Applicable

Title, num}er, and date of this specification

core desired
Jevel ‘of packaging (See 5.1.4).

1 size and density required
th, and thiekness of blocks or slices required
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Nominal Core
Dimensions
Cell Density
Size 1b per
Inch cu ft
1/8 1.8
1/8 3.0
1/8 4.0
g 1/8 5.0
g 1/8 6.0
g 1/8 8.0
g 1/8 9.0
3/16 2.0
3/16 3.0
3/16 4,0

g 3/16 4.5

g 3/16 6.0

1/4 1.5
1/4 2.0
g1/a 3.1
g 1/4 4.0
g 1/4 4.8
3/8 1.5
3/8 2.0
g 3/8 3.0

Dry
80
72

270
243

470
423

660
595

825
740

1250
1125

1600
1440

105
94

270
243

470
423

400
360

650
585

55
50

105
94

240
215

360
325

450
405

55
50

105
94

210
190

-6 -
TABLE I
Core Shear - ‘Core Shear Flatwise Compressive Strength

Test Strength Modulus Tensile ’ psi, min
Temp psi, min psi, min avg Strength Unstabilized Stabilized
°F L w L w psi, min Dry Wet
RT 65 36 2000 1300 160 70 50
180 58 25 1900 1170 50

RT 162 85 5200 2500 300 180 165
180 145 76 4300 2250 145

RT 225 112 7000 3600 300 330 256
180 200 100 6300 3240 297

RT 235 120 8500 24500 4380 600 120
180 210 110 7600 4000 540

RT 260 135 10000 4700 480 800 500
180 235 120 9000 4200 720

RT 355 190 13000 6500 480 1100 750
180 320 170 11500 5900 1000

RT 370 240 14500 8000 480 1400 1000
180 330 215 13000 7200 1250

RT 72 40 2500 1400 180 90 81
180 64 36 2100 1260 81

RT 135 67 4500 2400 250 180 167
180 122 60 4050 2160 167

RT 225 112 7000° 3800 325 320 256
180 200 100 6300 3420 256

RT 225 110 7500 3000 550 320 225
180 200 100 6700 2700 290

RT 330 150 11600 4500 550 580 405
180 295 135 10500 4000 520

RT 45 23 1800 1000 125 45 40
180 40 20 1600 900 40

RT 72 36 2200 1300 190 80 72
180 64 32 1980 1170 72

RT 135 60 5600 2100 325 180 125
180 120 55 5000 1900 160

RT 200 95 6500 2800 325 310 215
180 180 85 5800 2500 280

RT 255 140 7300 4000 325 400 320
180 230 125 6500 3600 360

RT 45 23 1800 1000 110 45 40
180 40 20 1600 900 40

RT 72 36 2200 1300 160 80 72
180 64 32 1980 1170 72

RT 110 55 3900 2500 225 175 130
180 100 50 3500 2200 155
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