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MIL-P-5431A(AS)

17 May 1967
SUPERSEDING
MIL-P-5431(Aer)
28 December 1954

MILITARY SPECIFICATION
PLASTIC-PHENOLIC, GRAPHITED, SHEETS, RODS, TUBES AND SHAPES
This specification has been approved by the Naval Air
Systems Command, Department of the Navy.
1. SCOPE

1.1 Scope - This specification establishes the requirements for
a laminated phenolic graphited material.

1.2 Classification - The laminated phenolic graphited material
covered by this specification shall be furnished in the following forms, as specified:

Form S - Sheets

Form Rm - Rods, molded
Form Tm - Tubing, molded
Form U - Shapes

2. APPLICABLE DOCUMENTS
2.1 The following documents of the issue in effect on date of

invitation for bids, or request for proposal, form a part of this specification to
the extent specified herein.

SPECIFICATIONS
Federal
MMM-A-132 Adhesives, Heat Resistant, Air Frame Structural;
Metal to Metal
PPP-B-585 Box, Wood, Wirebound
PPP-B-591 Box, Fiberboard, Wood-Cleated

FSC 9330

P VRS ISR B S A L SR L



o

Downloaded from http://www.everyspec.com

Fed. Test Method
Std. No. 406

Military

MIL-STD-105

{Conies of specification

wpic QL eI atl

Box, Wood, Nailed and Lock-Corner

Box, Fiberboard

Preservation, Methods of

Graphite, Lubricating

Parts and Equipment, Aeronautical, Preparatio:

Plastics: Methods of Testing

Sampling Procedures and Tables for Inspection
by Attributes

AAAAAA Fawm Qla A Qt
Marking for Shipment and Storage
Test Reports, Preparation of

s, standards, drawings, and publications required
by suppliers in connection with specific procurement functions should be obtained
from the procuring activities or as directed by the contracting officer.)

2.2 Other publications - The following document forms a part

CONSOLID
Uni

DATED CLASSIFICATION COMM
orm Freight Classification Rules.

of this specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal shall apply.

TION IMITTEE
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(Application for copies shouid be addressed to the Consolidated Classi-
fication Committee, 202 Chicago Union Station, Chicago 6, Iil.)

3.2 Material - The material shall consist of a suitable fabric base
reinforcement, properly impregnated and bonded with phenolic resin containing
6.4 to 6.6 percent by weight of inert free graphite. The material shall be of
high quality, and processed to conform to the requirements of this specification. (see 4

3.2.1 Construction -
3.2.1.1 Form S (sheets) - Sheets shall be formed by subjecting layers of

impregnated sheets to heat and pressure.

3.2.1.2 Form Rm (rods) - Round rods shall be processed from laminations
of impregnated sheet material molded in cylindrical molds under high temperature

rm 3 = hall L An W inds S A
3.2.1.3 Form Tm (tubing) - Tubes shall be made by winding the im-
pregnated sheet material on a mandrel and molding under heat and pressure.

3.2.1.4 Form U (shapes) - Special shapes pressed in a mold and cured
under heat and pressure shall show dimensions as specified by the procuring activity.
3.3 Machinability - The material shall be of such quality that it can

be drilled, tapped, sawed, and machined in any direction without cracking or
splitting.

3.4 Color - The molded material shall be natural in color. The
natural color shall be the color of undyed ingredients used, and shall be sub-
stantially uniform in color, black or nearly black throughout. A grayish color
on sawed, sanded, or machined surfaces is permissible.

3.5 Surface finish - The surface finish of sheet material shall be
polished, semigloss, dull, or sanded as specified. Rods and tubing shall be finished
ground und and buffed as specified. Shapes shall have a semigloss or ground
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3.6 Surface defects -
3.6.1 Sheets - Formed sheets shall be fabricated free from blisters,

cracks, wrinkles; or other defects. Edges; drilled holes, machined, milled or

ground faces of laminated material shall be smooth and shall exhibit a neat
appearance.

3.6.2 Rods, tubing and shapes - Molded tubes shall be free from
blisters, pronounced mandrel scores, and loose layers, and as free as possible
from resin pockets, voids, and heat marks. Molded tubes shall be free from
seam cracks. Rods and shapes shall be free from blisters and mold seam
cracks and reasonably free from voids and resin pockets. Drilled holes, ma-
chined, milled or ground faces of rods and shapes, shall be smooth and shall
preseni a neat appearance.

3.7 Warp or twist (Applicable only to sheets 36 inches and
ovraatar in lanocth and in WidthY - Tho wawrn ar tusiat af matarial e dalivorsd
HLCQALTL Lll LTI LIl QGllll L1l VY sAviiy 4110 vvaa.y Vi LYWIODL UL Lllabcl.laul' aDo UCALVCLCU,
shall not exceed that shown in Table I, Percentage of warp is given in terms
of the lateral dimengions (length and width), of the material; percentage of
twist is given in terms of dimensions from one corner to the opposite corner

TABLE I

WARP OR TWIST

Permissible variation, on

Thickness basis of 36-inch
(Inch) dimension

(Maximum percent)

1/32 to under 1/16 5. 00
1/16 to under 1/8 2.50
1/8 to 1/4, inclusive 1.00
Over 1/4, up to and including 3/4 0.50
Over 3/4 0. 25
3.7.1 The warp of material furnished in the rod or tube form, as

delivered, shall not exceed the following:

Permissible warp,
maximum

(Inch) (Percent) 1/
1/8 to 1/4, inclusive 2.0
Over 1/4 to 3/4 1.0
Over 3/4 0.50

1/ Percentage of warp is specified in terms of a 36-inch length of the material.
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3.8 Physical pr

physical property values as shown in Table II.

TABLE II

PHYSICAL PROPERTIES

Physical test Limits Value
Tensile strength (sheets only),
psi (see 4.6.4)
Sirongest direction Minimum 9, 000
90° to strongest direction Minimum 8, 500
OAarmennnaaivn atmanaoth fahaata anley)
UUHIPLCBDL T DLl Tl \:uccl.a viuay)
Flatwise, psi (see 4.6.5.1) Minimum 37,000
Fdoouriace nai inimum 24 000
Edgewise, psi Minimum 24, 000
Compressive strength axially
(rods only) 1/ psi (see 4.6.5. 2) Minimum 20, 000
Compressive strength axially
(tubes only) 2/ psi (see 4.6.5.2) Minimum 19, 000
Flexural strength, flatwise (sheets of nominal
thickness up to and including 2.0 inches) (see
4.6.6.1)
Strongest direction, psi Minimum 14, 500
90" to strongest direction, psi Minimum 13,500
Flexural strength psi (rods only) 3/ (see 4.6.6. 2) Minimum 13, 000
Moisture absorption (see 4.6.7)
Sheet Thickness (inches) 4/
1/32 Maxamum 4.50%
1 /12 ).V P S —— a on0
1/ 419 AViAALIIIAIL &e L4V /O
Q/99 Mawimim 1 an0.
I/ oL AVAQANALILINALLL 4de OV /U
1/8 Maximum | 1.60%
3/16 Maximum | 1.30%
1/4 Maximum | 1.10%
1/2 Maximum | 0.75%
3/4 Maximum | 0.75%
1 Maximum | 0.65%
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TABLE 1I (Continued) o
Physical test Limits Value
Moisture absorption (see 4.6.7) (Continued)
Rod

Diameter of 1/4 inch up to 1/2 inch Maximum 1.7%

Diameter of 1/2 inch up to 1 inch Maximum 1.3%

Diameter of 1 up to 2 inches Maximum 1.2%

Tube

Wall thickness from 1/16 up to 3/32 inch Maximum 3.0%

Wall thickness from 3/32 up to 1/8 inch Maximum 2.2%

Wall thickness from 1/8 up to 3/16 inch Maximum 2. 0%

Wall thickness from 3/16 up to 1/4 inch Maximum 1.8%

Wall thickness from 1/4 up to 1/2 inch Maximum | 1.6%

Wall thickness from 1/2 up to 1 inch Maximum | 1.2%

Wall thickness =1 inch Maximum 1.1%
Hardness (Rockwell) sheets only (see 4.6. 8)

Flatwise Minimum 103
Snecifie oravitv (all farma) (ace 4 6 Q) M3 nimiim 1 24
VH\'MALLU bL av AI'J \ Glaa AVLJ‘.JU’ AL A X V/ AYALZLLALALLINALLL Ade UT
Plastic flow (sheets only) (see 4. 6. 10) Maximum | 0.6%
Interlaminar bonding strength psi (see 4.6.11) Minimum 2,500
sheets only

1/ 1/4 to 2 inches in diameter

2/ ID 1/4 inch or greater; wall thickness 1/16 inch or greater

3/ 1/4 to 1 inch in diameter

4/ For intermediate thicknesses, the value for the next smaller thickness shall

apply

3.9 Dimensions and tolerances -

Q 0 1 T e QL b\ QL. b sl A1 L e 3 n h] b

Jd.Je. 1 I OIIIl O {SNleELS) — ONeeLs Sndll pe rurnisnea in stanaard sizes
20 imnhag gmtana +1 innk MMamisfFantiznana I mtamdand qglacvd w32 W0 . O B T, 1
JU LIICUTS SQuartc —~1 1uli, viappuiraciurer s> SLdliudra sueel S1Z2eS 60 X 12 1Incnes i
innrh and 28 v 8580 innhaa +1 inah unll ha anaantahla Narmeimi Fasers b oram:doiead sy 4
LilVil aldd U A Ju 1Licd —1 1ulil wida O aClopuaiiae, HOonuniiorm SsSwdainiira sieoet
dAimenaginnag canaed hv cnttino enerimeoenca far toate romiirod hy thic anamnifinatisan
ML MDAVIHD VRUOL U My VUWLLAES DR UTULALIITIID AUL LLOWS LCyuiiTu Uy uio DlJ(\.lllLd.l.lUll
shall not he causge for reiection, unlegs narticular dimensions are gnecifiod in thoe
shall notl DEe cause Ior rejeclion, uniess particuwiar aimensions are speciiiea in the

[o7]
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TOLERANCE ON LENGTH AND WIDTH OF SHEETS
Tolerance on lenoth or widt nlus or minus
Tolerance on length or width, plus or minus
AT mamm 2 n ] Sl Ve o~
INOIINLIIAL LIIICKIIEDS 6 inches or ()ver 6 tO 24 incheS
under 24 inches or over
Inches Inch Inch Inch
1/32 to 1/4, inclusive 0.010 0.015 1/32
17/64 to 1/2, inclusive 0.012 0.017 1/32
33/64 to 1, inclusive 0.015 0.020 1/32
1-1/64 to 1-1/2, inclusive 0.018 0.030 1/16
1-33/64 to 2, inclusive 0.022 0. 040 1/16

3.9.1.1 Thickness - Sheets shall be furnished in thickness as speci-
fied. Sheets or pieces cut or punched from sheets shall be within the tolerances
specified in Table IV. At least 90 percent of the area of the sheet shall be within
the tolerances specified, and at no point shall the thickness vary from the nominal
by a value greater than 125 percent of this specified tolerance.

AT ™r

™ hn
1ADLIL 1V

TOLERANCES ON THICKNESS OF SHEETS

—

Nominal Tolerance Nominal Tolerance Nominal Tolerance
thickness (inch) thickness (inch) thickness (inch)
(inch) plus or minus (inches) plus only (inches) plus only
1/32 0.0065 i 0.065 4 0.163
3/64 0.0075 i-1/8 0.069 4-1/2 0.179
1/16 0.0075 1-1/4 0.073 5 0.190
/99 0 0nno 1-2/8 0 077 s5_1/9 0 210
U/ (Y 4 Ve VUV A U/U Ve VI L7 oS Ve dV
1/8 0.010 1-1/2 0.081 6 0.230
5/32 0.011 1-5/8 0.085 6-1/2 0. 240
3/16 0.0125 1-3/4 0.089 7 0. 260
7/32 0.014 1-7/8 0.093
Plus Onl
1/4 0,030 2 0,097 7-1/2 0.280
5/16 0.035 2-1/4 0.105 8 0.290
3/8 0.040 2-1/2 0.113 8-1/2 0.310
7/16 0. 044 2-3/4 0.121
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TABLE IV (Continued)

Nominal Tolerance Nominal Tolerance Nominal Tolerance
thickness (inch) thickness (inch) thickness (inch)
(inch) plus or minus (inches) plus only (inches) plus only
Plus Only
1/2 0.048 3 0.130 9 0. 320
5/8 0.053 3-1/2 0.146 9-1/2 0. 340
3/4 0.058 10 0. 360
7/8 0.062

1/ On sheets of nominal thickness not listed above, the tolerance shall be the
same as specified for the next greater thickness.

2/ Where closer tolerances are required, the maximum and minimum thicknesses
shall be as specified in the particular order.

~ 3.9.2 Form Rm (rods) - Unless otherwise specified, rods shall be
furnished in manufacturer's standard lengths of 24 to 36 inches with a tolerance
of plus or minus 1 inch. Where rods are to be furnished cut to length, they shall
be circular sawed within the tolerances shown in Table V.

TABLE V

TOLERANCES ON ROD LENGTHS

Rod 1 Tolerances, plus or minus, for rods of ]
od length the following diameter
1/4 to 1-5/16 inches 2 to 4 inches
Inches Inch Inch
0 to 3, inclusive 0.010 0.010
Over 3 to 6, inclusive 0.010 0.015
Over 6 to 12, inclusive 0.015 0.020
Over 12 0.030 0.030
3.9.2.1 Round rods shall be furnished in diameters as specified.

The tolerances shown in Table VI shall apply.
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For nominal diameters

Tolerances
From | Up to and including | Plus or minus
Inches Inches inch
1/4 1-15/16 0.005
2 4 0.008
3.9.3 Form Tm (tubing) - Uniess otherwise specified, tubing may be
furnished in manufacturer's standard lengths with a tolerance of plus or minus 1
inch. Where so specified, the tubing shall be furnished cut to length, circular
sawed, within the tolerances specified in Table VII.
TABLE VII
TOLERANCES ON LENGTH OF TUBING
Tolerances, plus or minus, for tubing
o of following outside diameters
Lengin
3/16 to 2 inches 2 to 4 inches Over 4 inches

Inches Inch Inch Inch
0 to 3, inclusive 0.010 0.010 0.030
Over 3 to 6 inclusive 0.010 0.015 0.0630
Over 6 to 12, inclusive 0.015 0.020 0.030
Over 12 to 48, inclusive 0.030 0.030 0.050

3.9.3.1 Standard sizes - The following steps show n Table VIO
shall be considered standard for inside and outside diameter sizes of round
tubing.
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TABLE VIII

NOMINAL TUBING SIZES
Nominal ingide and Bv st ¢
steps o
outgide diameters in inches Y P
1/4 to 1, inclusive 1/32
Over 1 to 3, inclusive 1/16
Over 3 to 6, inclusive 1/8
Over 6 to 8, inclusive 1/4

3.9.3.2 Tolerance, inside and outside - Round tubing shall conform
to the specified dimensions for nominal inside and outside diameters, within the
tolerances specified in Table IX.

Tolerance (nluse or minue)
SVAT L RLLT \panw Vi Aoy
Tube sizes
Inside diameter Outside diameter

Inches Inch Inch

1/4 to 23/32, inclusive 0.003 0.005
3/4 to 1-15/16, inclusive 0.004 0. 005
2 to 4, inclusive 0.008 0.008
4-1/8 to 12, inclusive 0.010 0.025

3.9.3.3 Tolerances, wall thickness - Tubing shall conform to the wall
thickness tolerances specified in Table X.

3.9.4 Form U (shapes) -

3.9.4.1 General - The dimensions of laminated graphited phenolic
material in the form of special shapes shall be as specified in the particular order
or as shown on drawings.
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TABLE X

TOLERANCES ON TUBING WALL THICKNESS

Wall Thickness

thickness tolerances,

plus or minus
Inch Inch
1/16 and less than 1/8 0.015
1/8 and less than 1/4 0.020
1/4 to 1/2, inclusive 0.020

3.9.4.2 Tolerances - Where shapes are in the form of angles, channels,

or rectangular tubes, the dimensions specified in the contract or order shall be
maintained within the tolerances shown in Table XI. Permissible warp shall be as
specified in the order or as shown on drawings.

TABLE XI

TOLERANCES ON SHAPES

Maximum cross-sectional Tolerances,

dimensions plus or minus
Inches Inch

Less than 2 0.015

2to 4 0.020

Over 4 to 12 0.025

Over 12 0.030

3.10 Marking - Each sheet, rod, tube or shape shall be marked with

the manufacturer's name or trademark, lot number, and the specification number.
The method of marking or the material used shall not be deleterious to the phenolic
material, and shall not affect its use. The method of marking shall be approved by
the procuring activity.

3.11 Workmanship - Workmanship shall be in accordance with high-
grade commercial practice for this type of fabrication.

-~

11
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection - Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance of all
ingpection requirements as specified herein. Except as otherwise specified, the
supplier may utilize his own facilities or any commercial laboratory acceptable to
the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.2 Classification of tests - The inspection and testing of phenolic
graphited laminated material shall be classified as follows:
(a) Preproduction tests (4. 3)
(p) Quality conformance tests (4. 4)
4.3 Preproduction tests - Preproduction tests shall consist of all the

tests of this specification. The responsibility for the performance of the preproduction
tests shall be as specified in the contract or order (see 6. 2).

4.3.1 Preproduction test samples -
4.3.1.1 Sampling - Preproduction test samples shall consist of one sheet

of the material 24 by 30 inches by 1/2 inch thick, one sheet 12 by 12 inches by 1/2
inch thick and one sheet of material 21 inches long by 1-3/4 inches wide by one inch

in thickness (Laminations perpendicular to the one inch dimension) selected at

random from a lot. Samples shall be individually identified as required and forwarded
to a laboratory designated in the contract, purchase order, or invitation for bids

(see 6.2). Each sample shall he accompanied by the contractor's test report, pre-
pared in accordance with MIL-STD-831, and the manufacturer's instructions

4.4 Quality conformance tests - Quality conformance tests shall
consist of Examination of product and sampling tests, and shall be performed on
each lot of material.

4.4.1 Sampling - Sampling tests shall be conducted on material selected
from production lots under one contract or order. The samples shall represent as
nearly as possible all thicknesses or sizes contained in the lot, and sampling tests

arrry

nducted in accordance with MIL-STD-105, Inspection Level S-1, AQL

12
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4.4.2 Examination of product - Each sheet, rod, tube, or shape
shall be examined to determine conformance with the requirements of this
specification with respect to material, color, surface finish, surface defects,
dimensions and tolerances, marking and workmanship.

4,5 Test conditions - Unless otherwise specified, all specimens
shall be conditioned in accordance with Fed. Test Method Std. No. 406,

4.6 Tests -

4,6,1 Graphitic content in phenclic resin - The manufacturer shall
certify that the phenolic resin used for bonding the fabric reinforcement (see 3. 2)
shall contain 6. 4 to 6.6 percent by weight of graphite conforming to MIL-G-6711,

4.6.2 Machineability - The tests for machineability of laminated

phenolic material shall be performed on test samples by a skilled mechanic who
shall employ the same technique on all materials in the "as received" condition
in order to obtain an idea as to the relative ease or the difficulty of machining in
cuach case. Inaddition, the machining properties in the preparation of specimens
for the physical tests specified hereinafter shall be noted.

4.6, 3 Warp and twist -
4.6.3.1 'heets - The warp and twist of a 24 by 30 by 1/2 inch sheet shail
be determined in accordance with Method 6051 of Fed. Test Method Std. No. 406.
4.6.3.2 Warpage (rods and tubing) -
4.6.3.2.1 Apparatus - orizontal flat surface and a rigid bar with a
4.6.3.2.1 Apparatu Ah f ‘
vertically plane surface firmly fixed at right angles to the flat surface, both at
le: th as long as thv speclme,, shall be used. The height QI Lht‘ bar qllll_‘ oxcc«.xl

w111 also bv rcquu’cd.

4,6.3.2,2 Procedure - The specimen shall be placed on the horizontal flat
surface and rotated against the vertically plane surface of rigid bar. The bar shall
be firmly fastened to the horizontal flat surface. With the aid of feeler gages, the
maximum distance between the tube or rod and the vertically plane surface shall be
measured to the nearest 0.001 inch.

reported as the maximum distance of any part of the tube or rod from a straight
edge which connects the ends of the specimen. The minimum length tested for
warpage shall be 24 inches. The warpage shall then be calculated as follows:
w.. 36D x 100
36 L2

13
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T - o £ IR [N ROV, IR £ 2l Vel
Where: 3¢ = Percentage of warp, calculated to a 36-inch iengtn. -
= AN naed omm 2 e ners cib s mem sshoa A~ v marn otwn 3 -t
D = Maximum deviation of tube or rod from straight edge in inches. S
L = Length of tube or rod in inches.

4.6.4 Tensile strength - Any star machine may be used
provided it is accurate to within one percent of oad to be am)hed Jaws

t

which tighten over load; such as wedge-grip j used, with the specimen
properly aligned. The specimen holders shall be attached to the heads of the

machine by links held so that the pull is central to avoid any transverse strain, The
speed of the head of the testing machine shall be in the range of 0. 15 to 0. 25 inch per
minute while under load. The test specimems shall conform to the Type I specimens
of Method 1011 of Fed. Test Method Std. No. 406, At least five specimens cut in each
of the directions specified in Table II shall be broken for this test, and the results
averaged for each direction.

4.6.5 Compressive strength -

4.6.5.1 Sheet - Any standard testing machine may be used, provided it
is accurate to within one percent of the lowest load for which it is used. One end of
the specimen shall bear upon an accurately centered spherical bearing block, lo-
cated, whenever practicable, at the top, and the metal bearing plates shall be
directly in contact with the ends of the test specimen., The pressure heads used for
standard compressive tests of cement are satisfactory for this test. The load shall be
applied on the ends of the specimen and the speed of the testing machine shall be

such that the machine can be kept balanced. The rate of loading shall not exceed
0.050 inch per minute, Specimens shall be machined cubes 1/2 inch square and
1/2 inch in thickness. At least five specimens taken in the flatwise direction of
the sheet and at least ten specimens taken in the edgewise direction of the sheet
shall be tested, and the results averaged for each direction. Five of the edgewise
specimens shall be tested in the strongest direction of the sheet and five shall be
tested in the 90 degrees to the strongest direction of the sheet.

* 4.6,5,2 Axially for rods and tubes - The axial compressive strength
shall be determined by Method 1021 of Fed. Test Method Std. No. 406, except that
the specimen length shall be as shown in Table XII, Five specimens from each

sample shall be tested and the results averaged.
4.6.6 Flexural strength -

e tes d ﬂatmse in accordance w1th Method 1031 of ch. Teqt Method btd
No 406, except that the dimensions and speed of test shown in Table XIIO shall be
used and that specimens over 1 inch in nominal thickness shall be machined on both
surfaces to a specimen thickness of 1 inch. The results for each direction shall be
averaged.

14
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TABLE XII

SPECIMEN LENGTHS

Outside diameter of the

Length of specimen

tube or rod (inches) (inches)

Rods: 1/8 to 1/4, inclusive 1/2
Above 1/4 to 1/2, inclusive 1
Above 1/2 to 1, inclusive 2

e mmmeee = mmmmep e m—

Above 1 to 2, inclusive 4
Tubes
I1Tn ta 2 inclugive
Ut.l VU Ly AAA AU L Y O
TABLE XIII
DIMENSIONS OF SPECIMEN AND SPEED OF TEST

" Speed
Nominal Width Length of test

specimen of of Span per
thickness specimen specimen minute

Inch Inch Inches Inches Inch
1/32 1 2-1/2 5/81/ | 0.025
i/16 i 3 i 0.026
3/32 1 3-1/2 1-1/2 0.040
1/8 1 4 2 0.053
3/16 1/2 5 3 0.080
1/4 1/2 6 4 0.108
3/8 1/2 8 6 0.160
1/2 1/2 10 8 0.213
3/4 3/4 14 12 0. 320

1 1 18 16 0.426

1/ This span depth ratio is greater than 16 to 1 in order to give clearance
between moving head and specimen supports.

4.6.6.1.1 Procedure - The breadth and depth of the specimens shall be
The span length shall be measured to the
Care shall be taken that the

measured to the nearest 0. 001 inch.
nearest 0.01 inch. No modulus data need be taken.

specimens are centered properly in the jig prior to being tested.

TTTTSS TTST T T TTTTT g T T T T oo TT

Pt
(%2}
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4.6.6.1.2 Calculations - The maximum fiber stress shall be calculated
as follows:
Maximum fiber stress = 3 PL
2bd?

Where: P = breaking load in pounds.

T = tho enan in innhaoo

A VAL Dl.l(—lll Al LUV LIIT O,

b = breadth of snecimen in inchaa

~ ~ awvas wa U!-l\-vllll\-ll ARA AMVIACT O

d = depth of specimen in inches,
4.6.6.2 Rods -

4.6.6.2.1 Specimens - The test specimen shall have a diameter equal to
the diameter of the rod and a span - depth ratio of eight to one shall be used. For
rods over one-half inch in diameter, specimens shall be machined to a diameter of
one-half inch and specimens 5 inches long shall be cut. Specimens shall be limited
to 1/4 to 1 inch in diameter. Five specimens from each sample shall be tested and
the resuits averaged.

4.6.6.2.2 Procedure - The procedure shall be as specified in 4.6.6.1.1 except
that the maximum'permissible rate of head travel shall be 0. 05 inch per minute and
the specimens shall be prepared as stated above, The maximum flexural, or fiber
stress in psi shall be calculated from the following formula:
8 PL
Flexural strength, S = ———
rde
Where: P = The breaking load applied in pounds.
I. = The span or distance between supports.,
d = the machined diameter in inches.
4,6,7 Moisture absorption - The test for water absorption shall be

conducted in accordance with the procedure described in Method 7031 of Fed.
Test Method Std. No. 406, except that the oven conditioning shall be 105 #2° C
for one hour (-0, +6 minutes), and no correction shall be made for water-
soluble matter. The average of the results on five specimens from each sample
shall be taken to determine the percent water absorbed.

4.6.8 Hardness - Hardness shall be determined in accordance with
Method 1080 of Fed. Test Method Std. No. 406, using the Rockwell -M scale. The
average of 10 readings shall be taken as the hardness of the sample.

4.6.9 Specific gravity - The specific gravity shall be determined at
2.,° c(17° F) w;th reSpect to water at 4° C ('*9o F); Th.P average of the results

16
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4.6.10 Plastic flow - The test specimens shall be machined cubes 1/2
inch square and 1/2 inch in thickness. The same apparatus as used for the '""Com-
pressive strength' test shall be used, and in addition, provision shall be made for
maintaining the specimen at 120° F for 24 hours ata4,000psi load. The specimen
shall be so placed between the testing heads that the load is applied perpendicular
to the laminations. The specified load shall then be applied to the specimen and

maintained at this value, within *20 pounds, for the specified time. The amount of
flow shall be determined by means of a dial gauge suitably arranged to measure the
relative movement between the fixed and movable heads in line with the axis of the

specimen, over the compression period. The amount of plastic flow shall be calcu-
lated in percent, using the original thickness of the specimen as 100 percent. Five

specimens shall be tested and the results averaged.

4.6.11 Interlaminar bonding strength - Test specimens prepared as shown
in Figure 1 shall be subjected to tension loading in the manner shown by Figure 2. The
cement used for attaching the plastic specimen to the aluminum alloy cylinders shall
conform to MMM-A-132. Five specimens shall be prepared and tested to failure in
tension, and the results averaged. The rate of loading shall not exceed 0. 050 inch
per minute.

4.6.12 Rejection criteria - Failure of any specimen to meet the test
requirements specified herein shall be cause for rejection of the lot represented.

N
‘g
s}
1
g
0%
o)

5.1 Preservation and packaging - Preservation and packaging shall
be Level A or C as specified (see 6. 2).

5.1.1 Level A - Method IIT of MIL-P-116 shall be used for Level A
packaging in accordance with the requirements of MIL-P-7936. Sheets shall be
wrapped individually, or interleaved, using not less than 25-pound basis weight
kraft paper.

5.1.2 Level C - Sheets, rods, tubes and shapes shall be packaged in
accordance with the manufacturer's commercial practice.

5.2 Packing - Packing shall be Level A or C as specified (see 6.2)
5.2.1 Level A - Sheets, rods, tubes, and shapes shall be packed in

overseas-type wirebound wood, wood-cleated fiberboard, wood-cleated plywood,
nailed wood or fiberboard boxes, (Class Weather Resistant) conforming to
PPP-B-585, PPP-B-591, PPP-B-601, PPP-B-621, and PPP-B-636, respectively,
at the option of the manufacturer. Box closure shall be as specified in the applicable
box specification or appendix thereto. The gross weight of wood hoxes shall not
exceed 200 pounds; fiberboard boxes shall not exceed the weight limitations of the

applicable box specification.

17




Downloaded from http://www.everyspec.com

MIL-P-5431A(AS)

ALUMINUM ALLOY—\
CYLINDER \ —.i I<—3/16 FLAT /-PLASTIC SPECIMEN

3/16 DIA—»-i i-o—
: ¥ |_—3/16
]

T

1

-ei-5/16 / 5/16

r— 1 — \I [ 1 —

L CEMENTED
JOINTS

&3
N
5

[y
t-—— ()
>
a ad t, i

DIMENSIONS IN INCHES.

FIGURE 1. SPECIMEN FOR INTERLAMINAR BONDING STRENGTH TEST
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FIGURE 2, INTERLAMINAR BONDING STRENGTH TEST SET-UP
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Thls may be th ie ¢ rcial practi y such meets the

requirements of this lev 1.
5.3 Marking - In additon to any special marking required by the

contract or order, unit packages, and shipping containers shall be marked in
accordance with MIL-STD-129.

6. NOTES
6.1 Intended use - The graphited, laminated phenolic material

covered by this specification is intended for use in making bearings, spacers and
catapuit parts. The material is especially suitable for parts which may be sub-

jected to a combination of high pressures and high surface speeds acting over
clhhinsed ol A o f L2 T4 +mner L sard it Al s s o AAanTAan s ~ v virs 4k 1 .
SHUILL perious oL Lne 1l IIldy DE uSeu will wdler d d €ooldnt, Or wiin olil or grease
as a lubricant. Metal surfaces in rubbing contact with this material should be
finished smooth, preferably by surface grinding.

6.2 Ordering data - Procurement documents should specify the
following:

(a) Title, number, and date of this specification.

() Form required (see 1.2).

(c) Particular dimensions, if required (see 3. 9).

(d) Thickness of sheet required (see 3.9.1.1).

(e) Special tolerances on tubes, if required (see 3. 9. 3).

(f)y Finish required (see 3. 5).

6.3 Changes from previous isst

L 1-2834 AL v 1% [

e
ment have been marked "*'" to ind_'nat_e where ch
the previous issue have been made. This has b C
Government assumes no liability whatsoever for any inaccuracies in these notatl ons,
Bidders and contractors are cautioned to evaluate the requirements of this document
based on the entire content as written irrespective of the margir=2l notations and

relationship to the last previous issue.
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INSTRUCTIONS: In a continuing effort to make our standardi~ation documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In biock 5, be as specific as possibie about particuiar probiem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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r STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

(See Instructions — Riverse Side )

1. DOCUMENT NUMBER

2. DOCUMENT TITLE

3a. NAME OF SUBMITTING ORGANIZATION

4. TYPE OF ORGANIZATION (Maerk one)

b. ADORESS.- (Street, City, State, ZIP Code)

D MANUFACTURER

.
——————

D OTHER (Specify):

6. PROBLEM AREAS
a Peragreph Number snd Wording:

d. Recommended Wording:

2

/Rati ie for R dati

6. REMARKS

7a. NAME OF SUBMITTER (Last, Firet, M) — Optionsl

b. WORK TELEPHONE NUMBER (Inciude Area
Codg) — Optional

¢. MAILING ADDRESS (Street, City, State, ZIP Code) — Optional

8. DATE OF SUBMISSION (YYMMDD)
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