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AERONAUTICAL |
MATERIAL SPECIFICATIONS

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.

*

AMS 35984

lssued 6-15-59

485 Lexington Ave., New York 17, N.Y. ] nglud]_]__]__gg

PLASTIC SHEET, COPPER FACED

Glass Fabric Reinforced Polytetrafluoroethylene

1.

ACKNOWLE

DOMENT: A vendor shall mention this specification mmher and its revisiom

Tetter in all quotations and when acknowledging purchase orders.

2. APPLICATION: Primarily for use in etched, printed circuits used in electrical and
electronic equipment where continuous operating temperature will not exceed hOO_F.

3. MATERIAL |AND FABRICATION: The sheets shall be constructed of larinations of glass

fabric thHoroughly impregnated with a polytetrafluorocethylene(resin and properly
sintered] Face sheets of copper may be applied to one or both fqces during the
original |sintering of the laminate or in subsequent operation.

L. TECHNICAL REQUIREMENTS: '

L.l General .

L.1.1 Colort{ Unless otherwise specified, the color of the plastic laminate shall be

natursl.

L.1.2 Copper Faces:s The facing material shall be electrolytically deposited copper

of not less than 99.50% purity.

L.2 Propertiess Unless otherwise gpecified, the product shall confqm to the follow-
ing requirements; tests shall be performed on the product suppliied and in accord-
ance with 1isted ASTM methdds, insofsr as practicable. Specimens shall be con-
ditioned in accordance with ASTM D618-5L, Procedure A, prior to [testing. For
specimens requiring removal of copper faces prior to testing, the conditioning
shall be¢ performed after such removal.

L.2.1 F1 al Strength, flatwise, psi, min ASTM [D790-L9T

(See |[Note 1)
Lengthwise 13,000
Crosswige 11,000
L.2.2 Compressive Strength, flatwise, psi, min 19,000 ASTM D229-L9
(See Note 1)
L.2.3 Water Absorption in 24 hr, %, max ASTM D570-57T
Nominal Thickness, in. (See Note 2) (See Note 1)
0.031 0.25
0.062 0.10
0.125 0.05
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L.2.L4 Dielectric Strength, when specified, ASTM D149-55T
perpendicular to laminations, short (See Note 1)
time, v per mil; min

Nominal Thickness, in. (See Note 2)

0.031 800
0.062 700
0.125 600
L.2.5 Dielectric Strength parallel to ASTM D229-L9
laminations, step by step, kv per Tentative Revision
in., min : June 1951, Section 27c
As received 32 (See Note 1) :
After L8 hr immersion in distilled
water at 122 F + L 10
L.2.6 Dielectric Jonstant at 1 megacycle, max 2.9 ASTM D150-5LT|
' (See'Note 1)
L4.2.7 Power Factory at 1 megacycle, max 0.0006 ASTM D150-5LT
(See Note 1)
L.2.8 Arc Resistance, sec, min 150 ASTM DL95-56T]
' A (See Note 1)
L.2,9 Solder Bath [Resistance Pass  See Note 3
Lk.2.10 Bond Strength, 1b per in. width, min See Note L

Nominal [Foil Thickness, in.

0.001L As received L
After solder float L
0.0028 As received 5
After solder-float 5
.2.11 Insulation |Resistance, megohms, min 1,000 See Note 5
L.2.12 Solvent Registance Pags See Note 6
4.2.13 Heat Resistance Pasg See Note 7
L4.2.1; Copper Porosily Pass See Note §

Note 1. Removal of Coppers Prior to testing, specimens shall be immersed in vigorously

aerated;EO deg Baume ferric chloride solution at 75 - 100 F until unwanted
copper is removed. Solution shall be renewed when time of removal exceeds 15
min, per 0.001L in. thickness of copper. After removal of copper, specimens
shall immediately be rinsed for 1 hr in rumning water at 60.- 90 F

|Note 2, For thicknesses not specified, use the value for the next lower thickness.
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Note 3.

Note L.

Note 5 .

S3- | AMS 35984

Solder Bath Resistances Three etched specimens 1 in. square by the thickness
of the material shall be tested. The specimens shall be dipped in liquid flux
(rosin in alcohol) and then floated on the surface of a bath of molten solder,

th the copper face to be tested down. The solder shall be at a temperature
of 190 F +10. After 20 sec, the specimens shall be removed from the solder
bath and examined. The material shall not soften, split, blister, or delamin-
ate, For material with copper on both sides, three specimens shall be tested
for each side. ’

Bond Strengtht The strength of the bond between the copper foll and the base

laminate shall be determined at 70 - 85 F in accordance with the following
procedure on specimens ae received and on specimens which have been floated on
molten—solder secordanes hNote specimens, two

uit Note 1, Grasp the test specimen, on each end, between-the thumbs and
forpfingers and flex each side of the specimen 5 thmes. During flexing, the
center of the specimen shall deflect at least 1/4 in. beyond the ends (flexing
of gpecimens over 0.093 in, thick is not required)..(The coppgr foil shall be
peelled back from one end of the specimen for approximately 2 in., with the

1ling of peel perpendicular to the edge of the specimen. The gpecimen shall be
supported in a horizontal plane with the peeled copper strip down between two
solfid supports adjusted to provide a 3/, in. span. The end of the peeled strip
shalll then be clamped between two rubberfaced jaws., The jaws |[shall cover the
fulll width of the strip and shall be clamped parallel to the line of peel. The
loafl shall be applied to the gripping-tab, starting with no l¢ad, at a uniform
rate not to exceed 2 in., per minute. “The direction of the logd applied to the
tab| shall not deviate from the perpendicular by more than 5 degrees. The load
required to produce separation of the copper foil from the bage material shall
be pecorded as the bond stremgbth. The full width of the strip shall peel,
othprwise the results shall/be discarded and the test repeated. For sheets
that are copper faced on-both sides, eight specimens shall be |tested, four on
each side,

An plternate method of test follows: The specimen shall be sypported in a
horizontal plane(with the peeled copper strip down between twq solid supports
adjhisted to provide a 5/L in. span. The end of the peeled stnip shall then
be tlamped between rubber-faced jaws to which is attached a light container.
The| total -weight of the clamp and the container shall not exceed 1 pound.

The| jaws shall cover the full width of the strip and shall be [clamped parallel
to theiline of peel. Sand (or equivalent) shall be poured info the container
at p'‘rate of approximately 2 1b per min., until the atrip begins to peel, and
the container shall then be weighed. The full width of the strip shall peel,
otherwise the results shall be discarded and the test repeated., For sheets
that are copper faced on both sides, eight specimens shall be tested, four on
each side,

Insulation Resistances

(a) Test Specimens, Circuit: Three test specimens 2 in. x 2% in. by the
thickness of the material shall be made as shown in Figure 1, or be
the equivalent.
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(b) Test Specimen Preparation: Apply suitsble resist to each test panel and
develop Figure 1 wiring pattern in accordance with best commercial practice|
Remove unwanted copper in accordance with Note 1 except final rinse shall
be for 15 - 20 minutes. Immediately remove iron salts by immersing the
wet panel in 10% oxalic acid at room temperature for 5 - 10 min. with oc-
casional agitation. Rinse panel for 1 hr in running water at 60 -9 F
and 15 - 20 min. in running water at 170 - 190 F. Dry for 2 - 23 hr in a
forced circulating air oven maintained at 150 - 180 F and cool in a de=-
siccator to room temperature and approximately 50% relative humidity.
Drill necessary holes and solder lead wires into the holes ueing a pencil-
type soldering iron or gun and water-white, unactivated rosin flux, fill-
ing the hole with a plug of solder. Remove excess flux and other contam=-
inants by rinsing in a clean mixture of 90% ethanol and 10% distilled
watgr by volume. Air dry. Care should be exercised to avoid |[touching
critical areas of the clean specimen with bare hands. :

(c¢) Insylation Resistance Measurement: Mount test specimeng)in a [circulating-

- air lhumidity chamber (provided with suitable specimen(lead wine insulators
on the chamber) maintained at 92% + 2 RH and 149 F # L and expose for 18
hr 4 1. Lower the humidity to 87% + 2 R while holding the temperature
condtant and stabilize the specimens at this céndition for 2 - 2% hours.
Apply 500 v DC between terminal leads and maintain electrificdtion time
for (1 minute., Irmediately thersafter, measure insulation resistance using
a megohm bridge (General Radio Type SﬂhB or equivalent). Meagurements
shall be performed while the RH is 87%% 1.

Note 6. Solvent Hesistance: A 1 x 6 in. specimen etched and rinsed in accqrdance with
Note 1 ard dried shall be degreased intrichlorethylene vapor for 1/2 min.,
sprayed with recirculated degreaser-solvent for 1-1/2 min., and exdmined.

The base [laminate and residual surface adhesive shall show no delarination,
softening, blistering, or lifting.

[Note 7. Heat Resistancet A 6 x 6 in, test specimen shall be supported verffically, on a
non-metallic rack, in a horizontal-flow, air-circulating oven at 350 F + 10 for
1/2 hour) The plane of'the test specimen shall be parallel to the |air Flow.

At the end of this period the specimen shall be removed from the oven and im-
mediately examineds, ‘There shall be no evidence of blistering.

[Note 8, Copper Pgrositys.~One half of a standard size sheet shall be vapor |[degreased
and air dried: Lightly scrub the copper surfaces with a slurry of [pumice and
water, se’ thoroughly, and air dry. Handl e board so that the copper surfaces
are free : e ultra-
violet light, for fluorescent resin spots. There shall be not more than 3
resin spots, spaced not less than 1 in, apart, for each 18 x 18 in. area of
copper. No resin spot shall have an included area greater than that of a 1/2
in, diameter circle.

[5. QUALITY: The product shall be uniform in quality and condition and free from
biisters, cracks, holes, cuts, wrinkles, delamination, unbonded areas, corrosion,
excess bonding material, and other imperfections. Discoloration of the copper faces
shall not be considered objectionable. The bonded copper faces shall be of such
smoothness -as to present no visible evidence of the underlying glass fabric weave.
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6. SIZES AND TOLERANCES:

6.1 Length and Width: Shell not vary more than + 1.0 in., -0 from that ordered except
where test specimens have been removed; no more than L sq ft shall be cut from each
thickness in a shipment for testing, and the size of the portion of material re-

moved shall be stated on the outside of the package.
6.2 Thicknesss

6.2.1 Copper face standard thicknesses and tolerances shall be as follows:

Nominal Thickness Tolerance, Inch
Tneh Pus Minvs—
0.001k 0,000k  0,0002
0.0028 0.0007 070003

6.2.2 Shee{ Thickness: The total thickness of the finished 'sheet, intluding copper

material conforming to the normal thickness tolerances shall be furnished.
other thicknesses are specified, the tolerance for the next g

shall be used.

faceg, shall be in accordance with the following; unless othe:a:se specified,

6.2.2.1 Normal Thickness Tolerances:

Tglerance, Inch, Plus and Minus

When

ter thickness

Nominal Thickness Copper on One Side Onl Cop on Both Sides
Inch 0.001h in. 0.0028 1 m‘z —5250 Oil] in. 0.0028 in.
0.031 0.,0065 0.0075 0.0079 0.0085
0.062 0.0075 0.0085 0.0085 0.0095
0.125 0.012 0.013 0.013 0.01L

6.2.2.1.1 At least 90% of the sheet shall be within the tolerance given and at no
int shall the(thickness vary from the nominal thickness by a value
reater than 125% of the specified tolerances.

6.2.2.2 Close Thickness Tolerancess

, Tolerance, Inch, Plus and Minus
Nominal Thickness Copper on One Side Onl Copper| on Both 3ides
‘ Inch 0.001L in. 0,0028 in. 0.001 in. 0.0028 in.
0.031 0,00k 0.00L5 0.00L45 0.006
0.060 0.0055% 0.006 0.006 0.007
0.125 0.008 0.008 0.008 0.010

6.2.2.2.1 Specified tolerances shall be furnished over 100% of the area of the sheet.

6.2.3 Warp and Twistt Shall not exceed the following values, based on 36 in. length,

when determined in accordance with ASTM D229-49 or D709-55T:

Maximum Deviations, Inches

Nominal Thickness Copper on One Side onl Co Tr on Both Sides
Inch _ 0.001L in. 0.0028 in, Both Thickness

- 0,031 to 0.0L45, incl 7.2 8.6k 2.16
Over 0,045 to 0.062, incl S.h 6.48 2.16
Over 0.062 to 0.125, 4incl 3.6 b.32 1.08
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6.2.3.1 When it is desired to compare the actual devistion for any length with the
permigsible deviation for that length, the following formula may be useds

D = 0.00077 x D¢ x L2
Where: |
D = permissible deviation from the straightedgé in inches for the given
D36 = !%:xnimt"}:r;l deviation in inches for 36 in. length (from table above).

L = the glven length in inches.

7. REPORTS:

7.1 Unless otherwise specified, the vendor of the product shall furnish with each
shipment thrpe copies of a report stating the product meets the requirements of
this specification. This report shall include the purchase order number, materisl
gspecification number, vendor's identification number, size;, thickness,|and quan-
tity.

7.2 Unless otherwise specified, the vendor of finished ¢r semi-finished parts shall
furnish with|each shipment three coples of a report.showing the purchage order
number, material specification number, contractor. or other direct supplier of
material, part number, and quantity. When material for making parts is produced
or purchased| by the parts vendor, that vendor shall inspect each lot of material
to determine| conformance to the requirements of this specification, and shall
include in the report a statement that the material conforms, or shall|include
copies of laporatory reports showing the results of tests to determine|conformance.

8. IDENTIFICATION: Unless otherwise specified, each sheet shall be marked|on one
corner with AMS 359, sheet thickness, normal or close thickness tolerance, copper
foil thicknesg, manufacturer!'stidentification, and month and year of mamufacture.

9. PACKAGING:

during shipment and(storage, will not be permanently distorted, and will be pro-

9.1 Packaging shETLl be accemplished in such a manner as to ensure that the|product,
tected againgt damage from exposure to weather or any normasl hazard.

9.2 Each package|shall be permanently and legibly marked to give the folloying infor-
mations

PLASTIC SHEET, COPPER FACED ,
GLASS FABRIC REINFORCED POLYTETRAFLOUROETHYLENE
AMS 3598A

PURCHASE ORDER NUMBER
SIZE AND NUMBER OF SHEETS
NUMBER AND THICKNESS OF COPPER FACES
NORMAL OR CLOSE THICKNESS TOLERANCE
MANUFACTURER'S IDENTIFICATION

MONTH AND YEAR OF MANUFACTURE
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