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2.1 SAE Publi

cations:

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

AMS 2825

Material Safety Data Sheets

AMS 3894 Carbon Fiber Tape and Sheet, Epoxy Resin Impregnated

AMS 3898

2.2

Interleaf Carrier Material, Composite Tape

U.S. Government Publications:

Available
Avenue, P

MIL-STD-2(

2.3 AlA Publig

Available
Washingto

NAS 992 R

3. TECHNICAL
3.1 Material:
3.1.1 The proq
EepOXy-re¢
conform
specific

3.1.1.1 When {

specifiied

3.1.2

from DODSSP, Subscription Services Desk, Building 4D, 70
hiladelphia, PA 19111-5094.

73-1 DOD Materiel, Procedures for Development and Applicaf
Packaging Requirements

ations:

from National Standards Association, Inc.y 1321 14th Stres

n, DC 20005.

eel, Composite Filament Tape, Automated Machine Layup

REQUIREMENTS:

uct shall consist of_:.superimposed, unidirectional plies d
sin impregnated carbon-fiber broadgoods or tape. Each ply
to the requirements, of AMS 3894 and its applicable detail
ation, and shallibe of the orientation specified.

pecified, the-broadgoods product shall be supplied in she
length™and width.

Designat
fiber/i
ply dir
follows

%

ion: «Each product construction shall be identified by the
pregnating resin specification number, followed by the ind
ction in brackets, each ply indicated by the direction cod

D Robbins

Fion of

pbt, N.W.,

f
shall

et form of

ividual
e, as

(See_ 8 2 for examples)
\ L 7

a.

* =

Fiber/impregnation resin detail specification: 3894/*

Detail Specification number, as applicable.
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b. Ply direction: @ = Tongitudinal fiber direction

45 = 45 degrees from longitudinal, (right bias,
often designated +45)

90 = 90 degrees or perpendicular

135 = 135 degrees from longitudinal, (left bias,
often designated -45)

Z N

% \
; % N
0 45 90 135

3.1.2.1 Exa
38

3.2 Storage

The pr
three
the or

3.3 Working

The pr
exposu
shown

mple:

D4/2 (0/45/90)

Life:

Life:

Number of plies:

(@) = One ply, longitudinal
(6/8) = Two plies, longitudinal

Three ply, AMS 3894/2 in each ply, 1lon
(@ degree) fiberedirection in first (b
right bias (45%degree) fiber direction i
(center) ply,tvand perpendicular (90 degr
direction 34’ third (top) ply.

pduct shall meet the(nequirements of 3.4 when tested at an
months from date of .receipt by purchaser provided it has b
iginal sealed bags“at a temperature not higher than -18 °(

itudinal
ttom) ply,
h second
pe) fiber

time up to
pen stored 1in
(3 °F).

continuous
b Timits

pduct shalkl meet the requirements of 3.4 when tested after
re forI4 days within the relative humidity and temperatur
in FKigure 1.
63 .
> 55
=
S 45
I
(]
= 35 4
=
2 25 —
18 21 24°C
(65) (70) (75°F)
Temperature
FIGURE 1
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3.4

Properties:

The product shall conform to the requirements of AMS 3894 and its applicable

.1.1 Bendi

.1.2 Tack,

.1.3 Tack,

.2 Cured L3

.5,

detail specification and the following:

.1 Uncured

Product:

Tests shall be performed on the product supplied, after

warming to above the dew point prior to opening the heat sealed bag for
sampling, and in accordance with the test procedures specified herein and

in AMS 3

bendi
diamet
axis (¢

f

894, as applicable.

Time Adherence:

30 minutes, determined in accordance with 4.5.2.

4.4.1

specimern
Quality:

The produ
condition
of 3.5.1,
1 Visual
the red
specif
incorre
irregu
each a
with 4
nondes;

Peel Strength:
+ 10% determined

Shall be the preproduction value establis
in accordance with 4.5_3.

minate: When required by purchaser, tests shall be pe
s cut from laminates prepared in*accordance with 4.5.1.

Ct, as received by purchaser, shall be uniform in quality
free from foreign materials, and, in addition to the re
free from imperfections detrimental to usage of the produd

uirements specified in AMS 3894 and its applicable detail
cation for each ply, visible indications of voids between
ctly positioned impregnated material (excessive gap or ovd
ar interleaf carrier shall be unacceptable if the total I¢
rea exceeds limits indicated in Table 1, determined in acc
1 5.4</ Examination of interior plies may be made by any sui

Fructive method, such as radiographic inspection, agreed u

The product shall withstand, without visible material
g through an angle of 180 degrees around a I.0-inch (25am)
fer mandrel with the 0 degree ply direction perpendicular 1
f bend; 10X magnification shall be used in examination for

Specimens shall adhere for not less ths

damage,

[o the
damage.

n

thed as iIn

formed on

and

uirements
Ct.

Inspection Criteria: Shall be as shown in Table 1. In agdition to

plies,
rlap), or
ength of
Drdance
table

pon by

purcha

ser” and qupplipr
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TABLE 1 - Visual Inspection Criteria

Imperfections

Acceptance Criteria

Ply Count and Fiber Orientation Shall be as designed

Flatness

Shall not exceed 0.075
(1.90 mm) for each inch

inch

Voids Ipetween plies
®

Between adjacent AMS 3894
material in the same ply

Gap

Overlap

Butt Yplices

Rippled interleaf carrier

Shall not curl after,se
has been removed

Shall not exceed-2%

Shall not exceed 0.040
(1v02 mm)

Shall not exceed 0.030
(0.76 mm)

None

None, or as agreed upon
purchaser and vendor

barator

nch

nch

by

3.6 Tolerances:

Shall pe as foldows:

3.6.1 Broaflgoods  Roll-Width: Shall be as specified in Table 2.

TABLE 2A - Width Tolerances, Inch/Pound Units

Tolerance Tolerance
Nominal Width Inch Inch
Inches Plus Minus
Up to 12.000, excl 0.125 0
12.000 to 30.000, excl 0.188 0
30.000 to 48.000, excl 0.250 0

48.000 and over

As agreed upon
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TABLE 2B - Width Tolerances, SI Units
Tolerance Tolerance
Nominal Width Millimeters Millimeter
Millimeters Plus Minus
Up to 304.80, excl 3.18 0
304.80 to 762.00, excl 4.78 0
762.00 to 1219.20, excl 6.35 0
1210 20 and ovar A anraad 1inon
121920 and-—oves As—agreed—upon

3.6.2 Broadgogds Sheet - Length and Width: Shall be as specified for |product
width ip Table 2.

4. QUALITY ASBURANCE PROVISIONS:

4.1 Responsibjlity for Inspection:

R

® The manufacturer of the product shall supply alk:samples for requirgd tests
and shall|be responsible for performing all required tests. Purchaser
reserves the right to sample and to perform-‘any confirmatory testing deemed
necessary|to ensure that the product conforms to the requirements of this
specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests for.construction (3.1.1), bending (3.4J1.1), tack
(3.4.1.2 and 3.4.1.3), quality (3.5), and tolerances (3.6) are accgptance
tests aphd shall be performed on each lot.

4.2.2 Preproduction Tests: Tests for all technical requirements are
preprodyction tests%and shall be performed prior to or on the initial
shipmentl of the pgreoduct by the manufacturer, when a change in ingriedients
and/or processing requires reapproval as in 4.4.2, and when purchaser deems
confirmgtory, festing to be required.

4.2.2.1 For dfrect U.S. Military procurement, substantiating test datd 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.
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4.3 Sampling and Testing:

R

Shall be as follows:

4.3.1 For Acceptance Tests: Each lot of broadgoods, sheet, and tape shall be
sampled at random to provide sufficient product to perform all required

tests.

Except as specified in 4.5, the number of determinations for each

requirement shall be as specified in the applicable test procedure or, if
not specified therein, not less than three.

4.3.1.1 A lot shall be all product produced in a continuous productiion run from

R) the| same lot(s) of AMS 3894 under the same fixed conditions-and presented

for] manufacturer®s inspection at one time.

4.3.1.2 Whgn a statistical sampling plan has been agreed upon by purchaser and

R marjufacturer, sampling shall be in accordance with‘such plan fn lieu of

sanmpling in 4.3.1 and the report of 4.6 shall state that such|plan was
used.

4.3.2 For Preproduction Tests: As agreed upon by purchaser and manufacturer.

4.4 Approval:

4.4.1 Samplle product shall be approved by:purchaser before product for production
use is supplied, unless such approval be waived by purchaser. Results of
testq on,production product shall“be essentially equivalent to [those on the
apprgved sample.

4.4.2 Manuflacturer shall use ingredients, manufacturing procedures, processes,
and nlethods of inspection on production product which are essentially the
same |as those used onwithe 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
propased changesyin ingredients and/or processing and, when requested,
sample produet< Production product made by the revised procedur¢ shall not
be shipped_prior to receipt of reapproval.

4.5 Test Mgthods:

Tests to determine conformance to requirements of this specification shall be

conducted as specified herein or in the applicable test procedures specified
in AMS 3894.
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4.5.

4.5.

4.5.

4.5.

4.5.

4.5.

4.5.

4.5.

4.5.

4.5.

1 Preparation of Test Laminates: When required by purchaser, one
roll shall be so arranged that not less than one yard (1 m) of product
shall be interleaved with a suitable nonadhering separator between each
ply, in such a manner that the separate layers may be individually used for
test and to make a test laminate for evaluation of cured laminate

€es. Test laminates shall be prepared from the required number of

plies in accordance with AMS 3894 and its applicable detail specification.

properti

2 Tack, Ti

me Adherence:

end of each

2.1 Cut t
retair
specim
parall

2.2 Removd

produg
steel

4 x8
rollen
second
opposi
film.
butt |
proteq
test |
positi
50 to

2.3 Report
test
fully

3 Tack, Pe

supplien.

4 Visual 1

o pieces of product, approximately 1 x 3 inches (25 x 76
ing the protective film until immediately before using thg
Eens. The O-degree oriented unidirectional ply (pliés) sH
el to the I-inch (25-nm) dimension.

the protective film from one face of one specimen and ap
t to the center of a clean piece of austenitic, corrosion
sheet with a commercial 2D finish, any thiekness, by apprt
inches (102 x 203 mm). Apply light pressure with a squeq
over the backing film. Remove the backing film and appl
specimen to the first, in exactly the same manner, making
ng faces of the pieces are not covered with protective bag
The second layer of narrow product shall be so position
oints do not coincide with these of the first layer. Remg
tive film from the exposed surface of the product and mair

on for not less than 30./minutes at 20 to 30 °C (68 to 86
70% relative humidity.

results as pass, or Tail. IT the specimen fails to adh
eriod, record theielapsed time at which the specimen separ
from the steel ‘sheet.

el Strength: Shall be determined as agreed upon by purch

mperf¥ections: Shall be determined as follows:

4.1 Allow

mm) ,

all be

ply the
-resistant
ximately
gee or

y the

sure the
king
bd that the
ve the
tain the

late and the long dimensign of the test specimen in a vertical

’F) and

ere for the
ates

aser and

a-Ssamnle of the nroduct. annroximatelyv 15 feet (4.6 m) 1
1 1 y (3 o Y < 7

length

lying

flat on the table, to be exposed to standard environmental

conditions for 10 to 30 minutes prior to inspection.

4.2 Inspection aids and measuring devices of applicable accuracy may be used
as required.

4.3 Report the results of the inspection of each sample.
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4.6 Reports:

4.6.

4.6.

4.7
Q)

The supplier of the product shall furnish with each shipment a report showing

the results of tests to determine conformance to the acceptance
requirements,

test

including the identification of the resin system used, the cure

cycle, and fiber volume of the test laminate when required, and stating that
the product conforms to the other technical requirements. This report shall
include the purchase order number, lot number, AMS 38958, product designation
(3-1.2), manufacturer”s material designation, spool, roll, or sheet numbers,

date of manufacture uantity (broadgoods width and length
and Igngth and number of sheets), and location of test samples
and spool, roll, or sheet.

upplier of the product shall also furnish with eaeh’ shipn
ng that each ply of the product conforms to the acCeptancs
rements of AMS 3894 and its applicable detailc¢specificatid

A magerial safety data sheet conforming to AMSS2825, or equivd
be sppplied to each purchaser prior to, or concurrent with, th
preproduction test results or, if preproduction testing be wai
purchaser, concurrent with the first shipment of product for p
use.| Each request for modification of product formulation sha
accopmpanied by a revised data sheet for" the proposed formulatid

Resampfling and Retesting:

IT any|specimen used in the above tests fails to meet the specifi
requirgments, disposition of _the product may be based on the res

or _sheet width

ithin the lot

ent a report
p test
n.

\lent, shall
b report of
ed by
roduction

1 be

n.

ed
hlts of

testing three additional specimens for each original nonconformigg specimen.

When applicable, these specimens shall be cut from additional or
prepared panels using the same procedures and curing cycles as u
original panels. Failure of any retest specimen to meet the spe
requirgments shall be cause for rejection of the product represe

Results of all tésts shall be reported.

ION FOR—DELIVERY:

Identification:

newly

sed on the
cified
ted.

A lot of broadgoods or tape may be packaged in small quantities

and delivered

under the basic lot approval provided lot identification is maintained,
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5.1.1 Broadgoods for Hand Layup:

5.1.1.1
film and wound on spools having a hub diameter not less than 24
(610 mm). Winding shall be uniform and shall provide for prope
unreeling.

Broadgoods in each roll shall be interleaved with a suitable non-adherent

inches
r

Each spool shall contain the lengths of product shown in

Table 3 except that, in any one shipment, up to 20% of the spools may

contain lengths as short as 60% of the shorter length for each
construction.
shall _be packaged in sealed bags of nonadherent material to pre

plied

Broadgoods ends shall be secured. Spooled broadgoods

vent

penetiration of moisture or loss of impregnating resin solvent.

TABLE 3 - Product Length in Each Spool

Construction
Plies

2

Feet

330 to
200 to
150 to
120 to
100 to
85 to

Meters

10%£/t6 201
61 to 134
46 to 101
37 to 79
30 to 67
26 to 58

660
440
330
260
220
190

~NOo 01 h~hW

5.1.1.2 Broad
sides
speci
speci
mater
solver

joods sheet shall be supplied flat and shall be protected
by nonadhering separator film conforming to the specified
Fication of AMS 3898: Sheets shall be packaged separatel
Fied in 5.1.1.1 and 5.1.1.3, in sealed bags of suitable no

t.

5.1.1.3 Locat

ident

jon of visually imperfect areas and of splices shall be pl
ified on_the product by suitable markers visible on the sp
reel and on\the package. The total length of such areas in ea
shall] be>¥#temized in the applicable inspection report. Visuall
imperffect areas shall not be counted in conforming to any requi

on both
detail
y, Or as
hadherent

jal to prevent (penetration of moisture or loss of impregnating resin

pinly
pol or
ch roll

y

rement for

length.

5.1.2 Tape for Machine Layup: Shall be interleaved with a nonadherent

film

conforming to the specified detail specification of AMS 3898 and wound on
NAS 992 reels of the type, size, and class specified. Quantity on each

reel and marking of visually imperfect areas and of splices shall
specified in 5.1.1.3.

be as

-10-
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5.1.2.1 The tape shall be placed on the interleaf (carrier) material within
+0.015 inch @0.38 mm) of the center line of the interleaf or centered
between the perforations (sprocket hole guides) by the same tolerance if

5.1.3

5.1.4

5.1.5

5.1.6

perforated carrier is specified.

IT tape and interleaf are specified to

have the same width, the tape shall be placed within 0.015 inch (0.38 mm)
of the center line of the interleaf or not greater than 0.030 inch
(0.76 mm) from the edge and shall not extend beyond the edge of the

interleaf.
Broadgoods: Rolls or sheet, and tape, shall be maintained at
than| -18 °C (0 °F) during shipment and storage.

Each

identified, with not less than the following information,cby atta

not higher

roll or sheet of broadgoods and each reel of tape shal®)be legibly
Ched

remoyable tags using characters which will not be obldterated by normal

handling:
BROADGOODS (TAPE), MULTI-PLY GRAPHITE FIBER/EPOXY RESIN IMPREG
AMS B895B
CONSTRUCTION DESIGNATION: 3894/_* /(Co** /_** [/ ** ]

INTE
NAS
(w
MANU
PURC
DATE
LOT
WIDTH
QUANT
WEIG
PERI

*

*x

Each
nona

RLEAF MATERIAL, AMS 3898/_* (whenlapplicable)
D92 REEL, TYPE , SIZE , CLASS

NATED

nen applicable)
FACTURER®™S  IDENTIFICATION

{ASE ORDER NUMBER

OF MANUFACTURE

AND REEL, SPOOL, OR SHEET NUMBER

OR SHEET SIZE

TY

T, GROSS , NET

SHABLE, STORE BEEOW -18 °C (0 °F)

. Code fromeapplicable detail specification
- Ply orientation (See 3.1.2)

reel ,<spool, roll, or sheet of product shall be sealed if
dherent material to prevent penetration of moisture and lo

a bag of
ss of

impr

pgnating resin solvent.

Packaging of protected reels, spools, rolls, and sheets shall be
accomplished to ensure that the product, during shipment and storage, will
be protected against damage from exposure to moisture, weather, or any
other normal hazard. The exterior shipping container shall be capable of
maintaining the required temperature during transit and storage.
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