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CORE, HONEYCOMB, FIBROUS ARAMID BASE, PHENOLIC COATED

1. SCOPE:

1.1 Form: |This specification covers expanded honeycomb core made of fibrous
‘ aramid [paper sheets and supplied in the form of blocksg."slices,| and ordered
shapes.

1.2 Applicdtion: Primarily for bonded sandwich struCtures requiring high
strengtlh and corrosion resistance in the temperature range -55° to +82°C
(-67° Ho +180°F),

1.3 Safety |- Hazardous Materials: While the materials, methods, applications,
and prdcesses described or referenced §n this specification may| involve the
use of |hazardous materials, this specification does not address| the hazards
which may be involved in such use. "It is the sole responsibilifty of the
user tg ensure familiarity with the safe and proper use of any hazardous
materials and to take necessary precautionary measures to ensurg the health
and saflety of all personnel .involved.

2. APPLICABLE DOCUMENTS: The following publications form a part of|this
specification to the extent specified herein. The latest issue pf Aerospace

Material| Specifications-“shall apply. The applicable issue of other documents
shall be| as specified-in AMS 2350.

2.1 SAE Publlications® Available from SAE, 400 Commonwealth Drive, W¥arrendale,
PA 150P6,

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods

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 1988  Society of Automotive Engineers, Inc. Printed in U.S A.
All rights reserved.
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2.2

ASTM Publications:

Available from American Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103.
ASTM €273 - Shear Test in Flatwise Plane of Flat Sandwich Constructions or
Sandwich Cores
ASTM C363 - Delamination Strength of Honeycomb Type Core Material
ASTM C365 - Flatwise Compressive Strength of Sandwich Cores
ASTM F501 - Aerospace Materials Response to Flame, with Vertical Test
Specimen (For Aerospace Vehicles Standard Conditions)
2.3 U.S. Government Publications: Avajlab Naval
PubTichtions and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,
2.3.1 Military Specifications:
MIL-R-9299 - Resin, Phenolic, Laminating

2,3.2 Milifary Standards:

MIL-pTD-401 - Sandwich Constructions and Core Materials; General Test
Methods
MIL-BTL-794 - Parts and Equipment, Procedures for Packaging ang Packing of

3. TECHNICAL REQUIREMENTS:

3.1 Materipl:

3.1.1 Fibrpus Paper: Shall be made_ from aramid fiber.

3.1.2 Resip: The resin used for impregnating the paper and for any additional
dip ¢oatings shall conform to MIL-R-9299, Grade A, The resin ¢r adhesive
used| to bond the adjacent cells shall be sufficiently strong t¢ meet the
requjrements of 3(3.

3.1.3 Designations:{Core shall be designated according to the following
numbéring system:

a. Material
b. Cé11 Size (fraction of an inch) (mm)
c. Density (pounds/cubic foot) (kg/mJ)
Example: Core, Fibrous Aramid Phenolic Coated - 1/4 - 2.0
(in Inch/Pound Units)
Core, Fibrous Aramid Phenolic Coated - 6.4 - 32 (in SI Units)
Means: Core, fibrous aramid phenolic coated, 1/4 inch (6.4 mm)
cell size, density of 2.0 pounds/cubic foot
(32 kg/m3). |
3.1.4 Cell Configuration: Core shall consist of specified aramid sheets, bonded

together so that cells approximately hexagonal in shape are formed when
fully expanded (See Figure 1).
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3.1.5

Core Dimensions:

Shall be as specified in Figure 1 where,

I

W

3.2 Condition:

Thickness, depth, or height dimension measured parallel to
cell axis

the core

Longitudinal or ribbon dimension measured along the direction of a

ribbon
Transverse dimension perpendicular to the ribbon direction

Core shall be supplied completely cured and in the e

xpanded form.

3.3 Propef

3.3.1 Core

'ties: Core shall conform to the following requirements:

Properties: The compressive strength, core shear Strengt|

shed
wi th
expd
3.3.2 Dens
dend
usin
3.3.3 Flaf
surf
resu

3.3.4 Noddg

r modulus shall be as specified in Table I, determined in
4.5.1 and 4.5.2, respectively. Specimens shali)be tested
sure for not less than 30 minutes at the test-temperature.

ity: The core density shall not vary more/than +10% from
ity specified in Table I, determined in accordance with MI
g a specimen at least one square footX0.09 m¢) in area.

iness: Expanded core shall make total facing contact with
ace under a uniform pressure ofinot more than 2 psi (14 kP
l1ting in any damaye that would’cause core rejection.

-Bond Breaks: No more than three node-bond breaks or sepa

12 1
beirn
3.3.5

0dq

nch (305 mm) diameter.circle will be permitted with no two
g adjacent in the L ({ribbon) direction.

-Bond Strength: Shall be not less than 16 pounds force (7

|+ +|=

d
3
5)

3.3.6 Flan

(77°F + 5] and\not less than 8 pounds force (36 N) at 175°
, determined in accordance with ASTM C363.

e Resistance: Time to extinguish, defined as the total of

and
indi

glow, time, shail not exceed 5.0 seconds average, or 6.0 se
vidua¥. Burn length shall not exceed 6.0 inches (152 mm)

h, and core
accordance
after

the nominal
L-STD-~401

a flat
a) without

rations per
breaks

1 N) at 25°C
C + 3 (347°F

flame time
conds
gverage, or

7.2

inches (183 mm) individual. Specimens shall be tested in

the vertical

posi

3.4 Quality:
clean, and free from foreign materials and from imperfections detrimental to

P

usage

3.4.1

tiomwith 60 secomds ¥t ftame exposure 1T accordance with
The core, as received by purchaser, shall be uniform i

of the core.

Visual Imperfections:

3.4.1.1

Cell Walls:

There shall be no split or buckled cell walls.

4.5.3.

n quality,
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3.4.1.2 Double Layer:

(&4
.

Q

Expanded core blocks or slices which have double layers

(two ribbons bonded together which cause uneven expansion in the "L"
direction) shall be acceptable if the double layers are not more
frequent than one in 12 inches (305 mm) in the "W" direction, as shown

in

Tolera

Core

Figure 2.
nces: Shall be as follows:

Thickness: +0.008 inch (+0.20 mm) for machined slices up

to 4 inches

(102 mm) thick; +0.062 inch (+1.57 mm) for machined slices over 4 inches

(102

ma) thick; and +0.25 inch (+6.4 mm), -0.00 for raw block.

Leny

th and Width: +1.0 inch (+25 mm), -0.00.

Cell
taki
aver

Aver

Pitch: 1.733 times the nominal cell size, +20%, -~10%, m4g
ng the average distance between 10 nodes along ackibbon.
age of determinations of six different ribbons Selected at

age Cell Size: Shall not vary more than +10% from nominal

aete
dime

rmined by taking the average distance between node bonds 3
nsion for at Teast 60 cells selected at. random in groups g

adja

£

Ribblon Direction:

ent cells (See Figure 1).

A1l ribbons shall*be parallel to each other

degyrges.

bet
inch
(See

UALITY

The ribbon direction shall® be determined by measurin
en one line through two nod€s on the same ribbon ("L dirg
es (305 mm) apart, and another line in the principal ribbg
Figure 1).

ASSURANCE PROVISIONS »

4.1

Respon

sibility for Inspection: The vendor of core shall supply

~NO

4.2.1

4.2.2

for ve
tests.
by 4.6
confin
the re

ndor's tests @nd shall be responsible for performing all

Results ofi such tests shall be reported to the purchaser]
. PurchagSer reserves the right to sample and to perform 4
matory . testing deemed necessary to ensure that the core cg
quirements of this specification.

Classi

f49cation of Tests:

Acce

ptance Tests: Tests to determine conformance to requireme

asured by

Report the

random.

dimensions,
long the "W"
ontaining 10

within 10

g the angle
ction) 12
n direction

all samples
equired

as required
ny

nforms to

nts for core

shear strength (3.3.1), core density (3.3.2), quality (3.4), and
tolerances (3.h5) are classified as acceptance tests and shall be performed

on e

Prep

ach lot.

roduction Tests: Tests to determine conformancé to all te

chnical

requirements of this specification are classified as preproduction tests
ana shall be performed prior to or on the first-article shipment of core
to a purchaser, when a change in material, processing, or both requires
reapproval as in 4.4.2, and when purchaser deems confirmatory testing to
be reguired.
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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: Shall be as follows:

4.3.17 For Acceptance Tests: Each block or 2% of the slices from each Tot shall

be sampled at random to provide sufficient core to perform all required

tests.

spec

ified in the applicable test procedure, or if not specifie

The number of determinations for each requirement shall be as

therein,

not

4.3.1.1 A

sf

4.3.1.2 Wi
bd
ad

of

4.3.2 For

less than three.

lot shall be each block or all slices cut from a single bl
all not exceed 250 1b (113 kg).

en a statistical sampling plan and acceptance quality leve
en agreed upon by purchaser and vendor, sampling shall be

cordance with such plan in Tieu of sampling®as in 4.3.1 an
4.6.1 shall state that such plan was used:

Preproduction Tests: As agreed upon*by purchaser and vend

4.4 ApproV

4.4.1 Sam
is g
test
appf
4.4,2 Veng
meth
thogd
in i
prog
chan
corg
prid

al:

le core shall be approved by\purchaser before core for pro
upplied, uniless such approval be waived by purchaser. Res
s on production core shall be essentially equivalent to th
oved sample.

or shall use ingredients, manufacturing procedures, proces
ods of inspectioh’on production core which are essentially
e used on the approved sample core. If necessary to make

ngredients,\in type of equipment for processing, or in man
edures, vendor shall submit for reapproval a statement of

ges in material, processing, or both and, when requested,

Production core made by the revised procedures shall no
r _te-receipt of reapproval.

pck. A lot

1 (AQL) have
in
d the report

duction use
h1ts of
Dse on the

5es, and

the same as
BNy change
Wfacturing
the proposed
sample

L be shipped

4,5 Test

4.5.1 Comp

ethods:

ressive Strength:

Shall be determined in accordance with ASTM C365 at
25°C + 3 (77°F + 5) and 82°C + 3 (180°F + 5) on core specimens.

Specimens

for wet testing shall be immersed in water at 25°C + 3 (77°F + 5) for not

less

Core

than 24 hours and tested immediately after removal.

Shear Strength and Shear Modulus: Shall be determined in

+ 3
inch
(0.3

(77°F + 5) and 82°C + 3 (180°F + 5).
+ 0.0

0 kg/m<) adhesive to bond p]ates to core.

two

directions, using a p]ate shear test in accordance with ASTM C273 at 25°C
The test specimen shall be 0.500
0 (12.70 mm + 0.25) thick with 0.06 pound/square foot

Two or more plies of

adhesive may be used in preparing test specimens if necessary to induce

core

failure,



https://saenorm.com/api/?name=ee60733a9a454240c210a49f18421cf3

AMS 3711C

oar
b T

Page 6

4.5.3 Flame Resistance:

4.6

4.0.1

4.6.2

Shall be determined in accordance with ASTM F501, using
three bare core specimens, 0.500 inch (12.70 mm) thick by 3.0 x 14.0 inch
(76 x 356 mm), with the 14 inch (356 mm) dimension in either the "W" or
“L" direction, and the flame applied for 60 seconds + 1.

Reports:

The vendor of core shall furnish with each shipment a report showing the
results of tests to determine conformance to the acceptance test
requirements and stating that the core conforms to the other technical

requ

irements of this specification. This report shall include

purd
lot

The
ship
or ¢
numiy
by 1
dete
incl
of 1
conf

Resamg

hase order number, AMS 3/11C, core designation, quantity,
number,

vendor of finished or semi-finished parts shall fupnish wi
ment a report showing the purchase order number, AMS 3711C
ther direct supplier of core, supplier's material designat
er, and quantity. When core for making partsOis produced
he parts vendor, that vendor shall inspecti€ach lot of con

the
and block or

th each

, contractor
ion, part

or purchased
e to

rmine conformance to the requirements of)this specification and shall

ude in the report either a statement that the core conforn
aboratory reports showing the results:of tests to determin
ormance.

ling and Retesting: If any specimen used in the above tes

5. P

meet t
result
each ¢
neet t
repreg
tests

REPARA

he specified requirements, disposition of the core may be
s of testing three additional specimens, cut from the samg
riginal nonconforming specimen. Failure of any retest spe
he specified requirements shall be cause for rejection of
ented and no additional testing shall be permitted. Resul
shall be reported.

TION FOR DELLVERY:

5.1

Packad

ing and Ldentification:

5.1.1

5.1.

The
hang

requ

core shall be packaged to prevent physical damage during s
lingiand shall be shipped flat unless contoured or formed

s or copies
e

ts fails to
based on the
block, for

cimen to

the core

ts of all

hipment and
shapes,

irihg special support, are ordered.

Each piece of core and each interior and exterior package shall be marked
with not less than the following information applied to a durable tag,
using characters of such size as to be legible and which will not be
obliterated by normal handling:

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

COKE CLASSIFICATION

TxL xW

MANUFACTURER'S IDENTIFICATION

BLOCK Ok LOT NUMBER

PURCHASE ORDER NUMBER

DATE OF MANUFACTURE
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5.1.3

Packages of core shall be prepared for shipment in accordance with
commercial practice and in compliance with applicable rules and
regulations pertaining to handling, packaging, and transportation of the
core to ensure carrier acceptance and safe delivery. Packaging shall
conform to carrier rules and regulations applicable to the mode of
transportation.

For direct U.S. Military procurement, packaging shall be in accordance
with MIL-STD-794, Level A or Level C, as specified in the request for
procurement. Commercial packaging as in 5.1.1 and 5.1.3 will be
acceptable if it meets the requirements of Level C.

6. ACKNOWLEDGMENT: A vendor shall mention this specification nunbett and its

revisipn Tetter in all quotations and when acknowledging putchasg orders.

7. REJECTIONS: Core not conforming to this specification, or to modifications

authorjzed by purchaser, will be subject to rejection.

8. NOTES:

6.1 Margipal Indicia: The phi (@) symbol is used to indicate technical

changps from the previous issue of this speeification.

8.2 The fllame resistance requirements (3.3.6) of this specification|meet the
requifrenents of FAA FAR 25.853 (a) and Appendix F thereto. The |flame
resistance test is intended only for comparative evaluation of materials and
is not to be construed as an indication of characteristics of the product

under| actual fire conditions:

8.3 Dimensions and properties'in inch/pound units and the Celsius temperatures
are primary; dimensions. and properties in SI units and the Fahrgnheit
temperatures are shownvas the approximate equivalents of the primary units

and aye presented onlty for information.

8.4 For dfirect U.S¢-Military procurement, purchase documents should|specify not

less [than the following:

Titlel, number, and date of this specification
Nomingt_cell size and density required

Length, width, and thickness of blocks or slices required
Quantity of core desired
Applicable level of packaging (See 5.1.4).

8.5 Core meeting the requirements of this specification has been classified
under Federal Supply Classification (FSC) 5680.

This specification is under the jurisdiction of AMS Committee “CC".
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Nominal Core

TABLE I

Uimensions Core Shear Core Shear Compressive Strength
Cell Density Test Strength Modulus psi, min
Size 1b per Temp psi, min psi, min avg Unstabilized Stabilized
Inch cu ft °F L W L W Dry Wet Dry
1/6 1.8 77 65 36 2000 1300 70 50 80

180 58 25 1900 1170 50 - 72
1/8 370 77 162 85— 5200 2500 T80 6 270
180 145 76 4300 2250 145 = 243
1/8 4.0 77 2¢5 112 7000 3600 330 25p 470
180 200 100 6300 3240 297 - 423
1/8 5.u 77 235 120 8500 4500 600 420 660
180 210 110 7600 4000 540 - 595
1/6 6.0 77 260 135 10000 -~ 4700 800 50p 825
180 235 120 9000:0"4200 720 - 740
1/ 8.0 77 355 190 13000 6500 1100 75D 1250
180 320 170531500 5900 1000 - 1125
1/6 9.0 77 370 240 14500 8000 1400 1000 1600
180 330 215 13000 7200 1250 - 1440
3/16 2.0 77 72 40 2500 1400 S0 105
180 64 36 2100 1260 81 - 94
3/16 3.U H 135 67 4500 2400 180 16f 270
180 122 60 4050 2160 167 - 243
3/16 4.0 77 225 112 7000 3800 320 256 470
180 200 100 6300 3420 256 - 423
3/16 &5 77 225 110 7500 3000 320 225 400
186 200 T60— 67002700 290 - 360
3/16 6.0 77 330 150 11600 4500 580 405 650
180 295 135 10500 4000 520 - 585
1/4 1.5 77 45 23 1800 1000 . 45 40 55
180 40 20 1660 900 40 - 50
1/4 2.0 77 7¢ 36 2200 1300 80 72 105
180 64 32 1980 1170 72 - 94
1/4 3.1 77 135 60 5600 2100 180 125 240
180 120 55 5000 1900 160 - 215

(Continued on next page)
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