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1. SCOPE:
1.1 Form:

This specificgtion covers expanded honeycomb core made of glass fabricimpregnated with phenolic
resin and sugplied in the form of blocks, slices, and ordered shapes:

1.2 Application:

This honeycdmb core has been used typically for bonded.sandwich structures reqyiring high
strength and forrosion resistance for service up to 3502F (177 °C), but usage is nqt limited to such
applications.

1.3 Safety - Hazdgrdous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does nqt address the
hazards which may be involved in such'use. It is the sole responsibility of the user|to ensure
familiarity with the safe and properuse of any hazardous materials and to take necgessary
precautionary measures to ensure the health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS!

The issue of the following’/documents in effect on the date of the purchase order forms a part of this
specification to|the €xtent specified herein. The supplier may work to a subsequent fevision of a
document unless-a specmc document issue is specmed When the referenced document has been
canceled and n e-0f that document

shall apply.

SAE Technical Standards 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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 2001 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://lwww.sae.org
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2.1

2.2

3. TECHNICALR

3.1 Material:

3.1.1

3.1.2

3.1.3

3.1.4

Available fron

ASTM C 271
ASTM C 273
ASTM C 365

AMS 3824

SAE Publications:

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

Cloth, Glass, Finished for Resin Laminates

ASTM Publications:

Glass Cloth
herein and
density.

Resin: The
also for the
material me
Designatior
a. Materia
b. Cell Siz
c. Density

Example:

n ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-295
Density of Sandwich Core Materials
Shear Properties of Sandwich Core Materials
Flatwise Compressive Properties of Sandwich Cores

FQUIREMENTS:

. Shall be suitably finished as required forimpregnation with the resin
hall meet the requirements of AMS 3824 for the style used for each g

Fesin used for impregnating the.glass cloth in the initial and final web i
node bond adhesive shall be'a phenolic resin system suitable for pro
eting the requirements of 3.3.

: Core shall be desighated according to the following numbering systé
b (fraction ©f-an inch) (mm)

(pounds'pér cubic foot) (kg/m?3)

Core;"Glass/Phenolic - 3/16 - 4.0 (in Inch/Pound Units)

system specified
ore size and

mpregnation and
lucing core

eMm:

Core, Glass/Phenclic - 4.8 - 64 (in SHUnits)

Means: Core, glass cloth impregnated with phenolic resin, 3/16 inch (4.8 mm) cell

size, with density of 4.0 pounds per cubic foot (64 kg/m3).

Cell Configuration: Core shall consist of phenolic resin impregnated glass cloth 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,

T
L

W = Transverse direction perpendicular to the ribbon direction

= Thickness, depth, or height dimension measured parallel to the core cell axis
= Longitudinal or ribbon direction measured along the direction of a ribbon

3.2 Condition:
Core shall be
3.3 Properties:
Core shall co
3.3.1 Shear Stren
with 4.5.1.
3.3.2 Compressiv
accordanceg
3.3.3 Density: Sh
accordance
3.3.4 Flatness: E
pressure of
rejection.
3.3.5 Node-Bond
performed i
3.4 Quality:

Core, as rece
materials as ¢

supplied in the expanded form and cured to meet the requirements©

hform to the following requirements:

gth and Shear Modulus: Shall be as specified in Table 1, determined
e Strength and Compressive Modulus: Shall:be as specified in Table
with 4.5.2.

all be within £10% of the nominal density specified in Table 1, determ
with ASTM C 271.

Kpanded core shall make total facing contact with a flat surface under
not more than 2 psi (14(kPa) without resulting in any damage that wo

Strength: Shallcbe-such that no rupture of node bonds will occur durin
h accordance'with manufacturer’'s recommendations.

ved/by purchaser, shall be uniform in quality and condition, sound, as

3.3.

in accordance

1, determined in

ned in

a uniform
uld cause core

g machining

free from foreign

sage of the core.

3.4.1 Visual Imperfections:

3411

3.4.1.2

3.4.1.3

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

Double Layer: 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

Figure 2.

Splices: There shall be no splices in sheet supplied.
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3.4.1.

3.5

3.5.1

3.5.2

3.5.3

3.54

3.55

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

Tolerances:
Shall be as follows as appropriate to the dimensional system applied:

Core Thickness: Shall be as shown in Table 2.

TABLE 2A - Thickness Tolerances, Inch/Pound Units

Core Thickness Tolerance, Inch
Inches plus and minus
0.125 to 1.500, incl 0.006
Over 1.500 to 3.000, incl 0.010
Over 3.000 0.063

TABLE 2B - Thickness>Tolerances, Sl Units

Core Thickness Tolerance, Millimeters
Millimeters plus and minus
3.18 to38:10, incl 0.15
Over 38.10 to 76.20, incl 0.25
Over 76:20 1.60

Length and|Width: +1.@inch (+25 mm), -0.0.

Cell Pitch: 1.733times the nominal cell size, +20%, -10%, measured by taking the average
distance between-10 nodes along a ribbon. Report the average of determinations of six different
ribbons, selectéed at random.

Average Cell Size: Shall not vary more than +10% from nominal dimensions, determined by taking
the average distance between node bonds along the "W" dimension for at least 60 cells selected at
random in groups containing 10 adjacent cells (See Figure 1).

Ribbon Direction: All ribbons shall be parallel to each other within 10 degrees. The ribbon direction
shall be determined by measuring the angle between one line through two nodes of the same
ribbon ("L" direction) 12 inches (305 mm) apart, and a corresponding line through two nodes of
another ribbon in the principal ribbon direction (See Figure 1).
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

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

requirements
4.2 Classification

4.2.1 Acceptancs
tolerances

4.2.2 Preproducti

priorto oro

processing
required.

4.3 Sampling ang

Shall be as fa

4.3.1 For Accepts

provide sufficient core to perform all required tests. The number of determination

requiremen
less than th

43.1.1 Alotshal

4.3.1.2 A statistic
and the reg

ree.

of Tests:

Tests: Shear strength (3.3.1), density (3.3.3), visual imperfections (3
3.5) are acceptance tests and shall be performed on eachylot.

pon Tests: All technical requirements are preproduction tests and shall
h the initial shipment of core by the manufacturer;'when a change in ir
requires reapproval as in 4.4.1, and when purchaser deems confirmat
Testing:
llows:

ince Tests: Each block or 2% of the slices from each lot shall be samg

I shall be as specified in the applicable test procedure or, if not specifi

be a single block or all slices cut from a single block.

al sampling plan acceptable to purchaser may be used in lieu of sam
port©f 4.6 shall state that such plan was used.

4.1), and

be performed
gredients and/or
ory testing to be

led at random to
s for each
ed therein, not

ling asin 4.3.1

4.3.2 For Preprod

4.4 Approval:

uction Tests:-As-agreed-upon-by

v nurchaser and sunnlier
VP RaseranRg-suUppHelr-

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. 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 procedures shall not be shipped
prior to receipt of reapproval.
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4.4.2 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.

45 Test Methods:

4.5.1 Shear Strength and Shear Modulus: Shall be determined in the “L” and “W” directions in
accordancewith ASTM C 273 at 75 °F + 5 (24 °C + 3) and at 347 °F + 9 (175 °C # 5), using plate-

4.5.2

4.6

4.7

5. PREPARATION

5.1

511

5.1.2

shear speci
after expos

Compressiy
C365at75
8.2). Test 4
test temper

Reports:

The supplier
results of test
core conform
number, bloc

Resampling 8

If any specim
core may be

each original
requirements
reported.

ens 0.500 inch £ 0.010 (12.70 mm £ 0.25) in thickness. Specimens
Ire for not less than 30 minutes at the test temperature.

°F+5(24°Cx3)andat 347 °F £ 9 (175 °C % 5), using stabilized core
hall be performed after exposure of test specimens for-hot less than 3
hture.

bf core shall furnish with each shipment.a.féport from the manufacturg
s to determine conformance to the aceeptance test requirements and
5 to the other technical requirements, ™ This report shall include the pu

or lot number, AMS 3715C, manufacturer's identification, size, and @

nd Retesting:
en used in the above tests fails to meet the specified requirements, di
pased on the resultsiof testing three additional specimens, cut from thg

nonconforming gpecimen. Failure of any retest specimen to meet the
shall be cause.for rejection of the core represented. Results of all tes

N FOR DELIVERY:

d-ldentification:

shall be tested

e Strength and Compressive Modulus: Shall be determinedhin accordance with ASTM

specimens (See
0 minutes at the

r showing the
stating that the
chase order
uantity.

sposition of the

b same block, for
specified

ts shall be

Packaging an

A core lot may be packaged in small quantities and delivered under the basic lot approval provided
lot identification is maintained.

The core shall be packaged to prevent physical damage during shipment and handling and shall

be shipped

flat unless contoured or formed shapes require special support.
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5.1.3 Each piece of core and each interior and exterior package shall be legibly identified with not less
than the following information applied to a durable tag, using characters which will not be
obliterated by normal handling:

5.1.

6.

8.

8.1

8.2

8.3

CORE, HONEYCOMB, GLASS/PHENOLIC
AMS 3715C
CORE DESIGNATION

TxLxW

MANUFAC
BLOCK OR
PURCHAS
DATE OF N

4 Packages g
compliance
transportati

ACKNOWLED(

The supplier sh
acknowledging

REJECTIONS:

[URER'S IDENTIFICATION

LOT NUMBER

- ORDER NUMBER

IANUFACTURE

f core shall be prepared for shipment in accordance with commercial
with applicable rules and regulations pertaining to.the handling, pack
bn of the core to ensure carrier acceptance andcsafe delivery.

SMENT:

purchase orders.

Core not confoiming to this specification, or to modifications authorized by purchaser,

rejection.
NOTES:

A change bar
technical revi
An (R) symbd
including tech

5ions, net.editorial changes, have been made to the previous issue of t

specifications

() locatediin-the left margin is for the convenience of the user in loca

practice and in
hging, and

all mention this specification number and its revision letter in all quotdtions and when

will be subject to

ing areas where
nis specification.

| to the left of the document title indicates a complete revision of the S

nicalrevisions. Change bars and (R) are not used in original publicaﬂions, nor in

pecification,

Aluminum alloy sheet, 0.020 to 0.040 inch (0.51 to 1.02 mm) in nominal thickness, has been used on

the stabilized

compressive strength specimens.

Dimensions and properties in inch/pound units and the Fahrenheit temperatures are primary;
dimensions and properties in Sl units and the Celsius temperatures are shown as the approximate
equivalents of the primary units and are presented only for information.
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8.4

Procurement documents should specify not less than the following:

AMS 3715C

Nominal cell size and core density required

Length, width, and thickness of blocks or slices required
Quantity of core desired

Special packaging, if required.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "P"
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TABLE 1A - Properties, Inch/Pound Units

Core Core Core Core
Nominal Shear Shear Shear Shear Compressive  Compressive
Nominal ~ Core Strength®  Strength® Modulus®  Modulus®  Strength® Modulus®
Cell Density Test psi, psi, ksi, ksi, Stabilized Stabilized
Size Ib per Temp min min min min psi, ksi, dry
Inch cu ft ° w L w min min
3/16 40 5 216 16 15 56 480 57.0
347 125 65 6.9 3.0 335 39.9
3/16 5.5 75 370 190 195 8.5 750 95.0
347 220 115 11.7 5.1 525 66.5
3/16 7.0 75 500T 290T 28.0 12.5 1,230T 136.0
347 300T 175T 16.8 75 860T 95.2
3/16 8.0 75 600 370 34.0 15.0 1,280 164.0
347 360 220 204 9.0 895 114.8
3/16 2.0 75 940PT 570T 55.0 25.0 2,300T 260.0
347 565PT 340T 33.0 15.0 1,610T 182.0
1/4 3.5 75 170 100 9.0 35 400 46.0
347 100 60 5.4 21 280 32.2
1/4 4.5 75 250 140 14.0 6.0 560 70.0
347 150 85 8.4 3.6 390 49.0
1/4 5.0 75 340T 200T 17.0 7.5 660 84.0
347 205T 120T 10.2 45 460 58.8
1/4 6.5 75 450T 260T 25.0 11.0 900 120.0
347 270T 155T 15.0 6.6 630 84.0
3/8 2.2 75 75 45 5.0 2.0 145 13.0
347 45 25 3.0 1.2 100 9.1
3/8 3.2 75 160 85 8.0 3.0 350 38.0
347 95 50 4.8 1.8 245 26.6
3/8 4.5 75 260 150 14.0 6.0 550 65.0
347 155 90 8.4 3.6 385 455
3/8 6.0 75 340 210 22.5 10.0 750 100.0
347 205 125 135 6.0 525 70.0
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TABLE 1A - Properties, Inch/Pound Units (Continued)
Core Core Core Core
Nominal Shear Shear Shear Shear Compressive  Compressive
Nominal  Core Strength®  Strength® Modulus®  ModulusB  Strength® Modulus®
Cell Density Test psi, psi, ksi, ksi, Stabilized Stabilized
Size Ib per Temp min min min min psi, ksi, dry
Inch cu ft °F L W L W min min
3/8 8.0 75 520T 320T 31.0 13.0 1,200T 150.0
347 310T 190T 186 78 840T 105.0

AStrengths are minimum individual values
BModuli are nminimum average values

T = Typical value

P = Preliminaly value

-10 -
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