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CORE, HONEYCOMB, GLASS/PHEWOLIC

1. SCOPE:

1.1 Form: This specification covers expanded honeycomb core-made of glass

fabric {mpregnated with phenolic resin and supslied incthe form|of blocks,
slices, [and ordered shapes.

1.2 Application: Primarily for bonded sandwich structures requiring high
strength and corrosion resistance for servicemp/to 175°C (350°F).

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

Material |Specifications shall apply. The applicable issue of other documents
snall belas specified in AMS 2350. ’

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

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards-and Test Methods
AMS 3824 - Cloth, Type "E" Glass, Finished for Resin Laminates

(AN
~no

ASTM Pubblications: Available from American Society for Testing|and
Materials, 191% Race Street, Philadelphia, PA 19103.

ASTM C2¥1 -~ Density of Core Materials for Structural Sandwich Constructions
ASTM C273-+ Shear Test in Flatwise Plane of Flat Sandwich Const$uctions or
Sandwich cCores

ASTM C365 - 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 sarticular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

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

Copyright 1987 Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.3 U.S. Go

vernpent Publications: Available from Commanding Gfficer

, Naval

PubTications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Military Standards:

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

3. TECHNICAL REQUIREMENTS:

3.1 Material:

3.1.1 Glass

Cloth: The core material shall be made of glass cloth sui

finished as required for impregnation with the resin system spéq
herein. The glass cloth shall meet the requirements of AMS 3824

style

3.1.2 Resin
final

pheno]
requiy

3.1.3 Desigpation:

used for each core size and density.

The resin used for impregnating the glass cloth in the 1
web impregnation and also for the node bond adhesive shal]
ic resin system suitable for producing corg/material meet]
rements of 3.3.

numbe
a. M
b. Ce¢
c. Dg

Examp

3.1.4 Cell

r1ng system:
terial
r11 Size (fraction of an im. (mm))

nsity (1b per cu ft).(kg/m3)
Core, Glass/Phenolic - 4.8 - 64 (in SI Units)

3/16 in. (4.8 mm) cell s1ze with density of
4.0 1b per cu ft (64 kg/m3).

glass

¢toth sheets, bonded together SO that cells approx1mate1y

Core shall be designated according to the following

e: Core, Glass/Rhenolic - 3/16 - 4.0 (in Inch/Pound Units)

in sh

pe are formed whem futty expanded (See Fig. 1)

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

T

cell axis

—
n

ribbon

W

Transverse direction perpendicular to the ribbon direction

tably
ified
for the

nitial and
be a
ng the

Means: «Core, alass cloth 1mpregnated with phenolic resin,

lonfiguration: Core shall consist of phenolic resin impregnated

hexagonal

Thickness, depth, or height dimension measured parallel to the core

Longitudinal or ribbon direction measured along the direction of a
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3.1.6 Visual Imperfections:

3.1.6.1

3.1.6.2 Double Layer:

Fig. 2.
3.1.6.3 Splices: There shall be no cp'l-icoc in sheet cupp'l'ipri
3.2 Condition: Core shall be supplied in the expanded form andrCuré
the rpquirements of 3.3.
3.3 Properties: Core shall conform to the following requirements:
3.3.1 Shepr Strength and Shear Modulus: Shall be as specified in Tg
detprmined in accordance with 4.5.1.
3.3.2 Compressive Strength and Compressive Modulus: Shall be as spd

3.3.3

3.3.4

3.3.5

3.3.6

C

ell Walls:

There shall be no split or buckled cell walls,

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 in. (300 mm) in the “W" direction, as shown in

Fla

sur
wit

Nod

e I, determined 1n accordance with 4.5.2.

5ity: Shall be within +10% of the nominal density specifig
brmined in accordance with ASTM,"C271.

tness: Expanded core shaklVexhibit total facing contact w
face under a uniform préssure of not more than 2 psi (0.014

r-Bond Breaks: No.more than 2 node-bond breaks or separat

12
adj

Nod

in. (300 mm) diameter circle will be permitted with no bre
acent in the “L" ribbon direction.

p-Bond Strength:

occ
rec

3.4 Quali
condition, clean, sound, and free from foreign materials and from
imperfections detrimental to usage of the core.

3.5 Tolerances:

ur during machining performed in accordance with manufactu
pmmendations.

: re received by purchaser, shall be uniform in

applied:

bd to meet

ble I,

bcified in

nd’

th a flat
| MPa)

hout resulting in any damage that would cause core rejectign.

ons per
ks being

Shall be such that no rupture of node bopds will

rer's

ality and

Shall be as follows as appropriate to the dimensional system
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3.5.1 Core Thickness:
Core Thickness Tolerance, Inch
Inches plus and minus
0.125 - 1.500, incl 0.006
Over 1.500 - 3.000, incl 0.010
Over 3.000 0.063 ,
Core Thickness Tolerance, Millimetres
Millimetres p'luc and minus
3.00 - 40.00, incl 0.15
Over 40.00 - 75.00, incl 0.25
Over 75.00 1.60

3.5.2 Length
3.5.3 Cell H

3.5.4 Averag

3.5.5 Ribbor

4,
4.1

and Width: +1.0 in, (+25 mm), -0.0.

tak 1ng
six di

itch: 1.733 times the nominal cell size ,~+20%, -10%, meas
fferent ribbons.

e Cell Size: Shall not vary more~than +10% from nominal (

detern
dimeng
adjacs

ined by taking the average distance between node bonds alg
jon for at least 60 cells selected at random in groups cof
nt cells (See Fig. 1).

ured by

the average distance between nodes alohg“a ribbon, determined on

imensions,
ng the "W"
taining 10

Direction: A1l ribbons-shall be parallel to each other within 10

degree
betwee
12 in.
(See F

QUALITY A

s. The ribbon direction shall be determined by measuring
n one line through. two nodes of the same ribbon ("L" direq

(300 mm) apart, ‘and another line in the principal ribbon
ig. 1).

SSURANCE PROVISIONS:

Responsi

bility.\for Inspection: The vendor of core shall supply al

for vend
tests.

by 4.6.

or's tests and shall be responsible for performing all req
Results of such tests shall be reported to the purchaser g

Purchaser reserves the right to sample and to perform any

the angle
tion)
direction

1 samples
uired
s required

confirmatory testing deemed necessary to ensure that the core conforms to
the requirements of this specification.

4.2 Classification of Tests:

4.2.1

Acceptance Tests:

Tests to determine conformance to requirements for

visual imperfections (3.1.6), shear strength (3.3.1), density (3.3.3),
quality (3.4), and tolerances (3.5) are classified as acceptance tests and

shall

be performed on each lot.
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4,2.2 Preproduction Tests: Tests to determine conformance to all technical
requirements of this specification are classified as preproduction tests
and shall be performed prior to or on the initial 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 required.

4,2.2.1 For direct U.S. Military procurement, substantiatina test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
fficer, or the request for procurement.

4.3 Samplling: Shall be as follows:

4.3.1 For Acceptance Tests: Each block or 2% of the slices from eagh lot shall
be [sampled at random to provide sufficient core to perform all required
tedts. The number of determinations for each requirement shall be as
spdcified in the applicable test procedure or, i®not specifipd therein,
notl 1ess than three.

4.3.1.1 A lot shall be a single block or all slices cut from a singlle block and
hall not exceed 250 1b (115 kg).

[¥2)

4.3.1.2 When a statistical sampling plan and acceptance quality Tevel (AQL) have
Heen agreed upon by purchaser apd vendor, sampling shall be| in

dccordance with such plan in_ 1ieu of sampling as in 4.3.1 apd the report
¢f 4.6.1 shall state that such plan was used,

4.3.2 Font Preproduction Tests:\'As agreed upon by purchaser and venjdor.

4.4 Apprqval:

4.4,1 Samgple core shall be approved by purchaser before core for p duction use
is|supplied, unless such approval be waived by purchaser. Results of
tegts on production core shall be essentially equivalent to those on the
approved sanple.

4.4,2 Vendor-shall use ingredients, manufacturing procedures, processes, and
methods of inspection on production core which are essentiallly the same as
those used on the approved samplé core. [T necessary to Make any change
in ingredients, in type of equipment for processing, or in manufacturing
procedures, vendor shall submit for reapproval a statement of the proposed
changes in material, processing, or both 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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Test tlethods:

Reports:

Shear Strength and Shear Modulus:
ASTM C273 at 25°C + 3 (77°F + 5) and at 175°C + 5 (347°F + 9), usi
plate-shear specimens 0.500 n. + 0.010 (12.50 mm + O,S
adhesive of not less than 0.08 1b per sq ft (0.40 kg/m
to core (See 8.2).
than 30 min. at the test temperature.
directions.

Compressive Strength and Compressive Modulus:
accordafice with ASTM L300 at 2o C * 3 (/7°F ¥ 5) and at 1/5°C + 5
(347°F t 9), using stabilized core specimens (See 8.3). Test &Hal

performéd after exposure of test specimens for not less tham 30 min.

the test temperature.

The vendor of core shall furnish with each shipment a report show
results|of tests to determine conformance to the“acceptance test
requirements and stating that the core conformsto the other tech
requirepents of this specification.
purchas¢ order number, AMS 3715A, manufacturer's product designat
quantity, and block or lot number.

The vendor of finished or semi-finished parts shall furnish with

shipment a report showing the purchase order number, AMS 37154, ¢
or other direct supplier of core,“sSupplier's product designation,
number, [and quantity. When core for making parts is produced or

by the parts vendor, that vendor shall inspect each Tot of core t
determin
include
of labon
conformg

in the report either a statement that the core conforms o
atory reports-'showing the results of tests to determine
nce.

Resampling and ReteSting: If any specimen used in the above tests

pecified requirements, disposition of the core may be base
results off testing three additional specimens cut from the same bloq
nal<nonconforming specimen. Failure of any retest specimg

meet the s

5) thick wi
) to bond plates
Specimens shall be tested after exposure for not less
Determinations shall be made in two

Shall be determined in accordance with

ng
th

Shall be determined in

1 be
at

ing the
hical

This report shall include thp
ion,

pach

bntractor
part

burchased
D

e conformance to the requirements of this specification apd shall

"~ copies

Fails to
bd on the
k for

en to

each origi
meet the dpecified—requirements—shal—be—eatse—for

represented and no additional testing shall be permitted.
tests shall be reported.

Bes oo bl £l
rogse Lo vl LHic

PREPARATION FOR DELIVERY:

.

Packaging and Identification:

Core

Results of all

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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5.1.2 Each piece of core and each interior and exterior package shall be
jdentified 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:

5.1.3

5.1.4

CORE, HONEYCOMB, GLASS/PHENOLIC
AMS 3715A
CORE CLASSIFICATION

I

xLxW

MAMUFACTURER™S NAME OR TRADEMARK
BLOCK OR LOT MUMBER

PURCHASE ORDER NUMBER

DATE OF MANUFACTURE

Pagkages of core shall be prepared for shipment in accordance with

Col
re
th
co
tr

Fo

wi

pr
ac

ACKNO

hulations pertaining to the handling, packaging, and trans
L core to ensure carrier acceptance and safe delivery. Pa
rform to carrier rules and regulations applicable to the m
Ansportation.

~ direct U.S. Military procurement, packaging shall be in
th MIL-STD-794, Level A or Level (,<as specified in the re
bcurement. Commercial packaging as in 5.1.1 and 5.1.3 wil
reptable if it meets the requirements of Level C.

WLEDGMENT: A vendor shallCmention this specification numb

revis

REJEC

on Tetter in all quotations and when acknowledging purcha

TIONS: Core not confdrming to this specification or to mo

authojrized by purchaser will be subject to rejection,

8'

8.1

NOTES):

Marginal Indicia:

This revision is a five-year editorial upda

Therefore,-no phi (£) symbol has been used to indicate technic

fron

8.2

Film

the/previous issue of this specification.

mercial practice and in compliance with applicable rules 4nd

portation of
tkaging shall
pde of

hccordance
quest for
| be

br and its
Ke orders.

difications

te and,
al changes

gdhesive complyinag with AMS 3698 has been found satisfact]

ory for

bonding plate-shear and stabilized compressive strength specimens,

8.3 Aluminum alloy sheet, 0.020 in. (0.50 mm) in nominal thickness has been used
on the stabilized compressive strength specimens.

8.4

Dimensions and properties in inch/pound units and the Celsius temperatures

are primary; dimensions and properties in SI units and the Fahrenheit
temperatures are shown as the approximate equivalents of the primary units
and are presented only for information.
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8.5 For direct U.S. Military procurement, purchase documents should specify not
less than the following:

Title, number, and date of this specification
Designation of core desired (See 3.1.3)

Size of block or slices desired

Quantity or number of slices desired
Applicable level of packaging (See 5.1.4)

8.6 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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