@ A = The Engineering Society aAE
For Advancing Mobilit e | AMS-P-83310
“Land Sea Air a%d Space}:@ A E R O S PA C E

INTERNATIONAL MATERIAL
400 Commonwealth Drive, Warrendale, PA 15096-0001 SP ECI F I CATION

Submitted for recognition as an American National Standard

Issued MAR 1998

Plastic Sheet, Polycarbonate, Transparent

NOTICE

This document hap been taken directly from U.S. Military Specification MIL-P-83310; and|contains only

minor editorial and format changes required to bring it into conformance with thepublishing requirements
of SAE technical gtandards. The initial release of this document is intendedo replace
MIL-P-83310. Any part numbers established by the original specification‘temain unchanded.

The original Militafy Specification was adopted as an SAE standard{under the provisions pf the SAE
Technical Standarfls Board (TSB) Rules and Regulations (TSB 00%) pertaining to accelerated adoption of
government specifications and standards. TSB rules provide for(a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE(Committee
level, and (b) the yse of the existing government specification or standard format.

Any material relating to qualified product lists has not'been adopted by SAE. This material was part of the
original military spgcification and is reprinted herecfor historic reference only.

1. SCOPE AND CLASSIFICATION:
1.1 SCOPE:

This specificption covers transparent flat polycarbonate plastic sheet material suitable for aerospace
transparent €nclosures requiring excellent optical properties.

1.2 Classificatio

=

The sheet material shall be full finish, transparent. A sheet, as defined for this specification, shall be
of monolithic construction, or a multi-ply fusion bonded polycarbonate transparency.

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 1998 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7154 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
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1.3 Safety- Hazardous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does not 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 proper use of any hazardous materials and to take the necessary
precautionary measures to ensure the health and safety of all personnel involved.

2. APPLICABLE POCUMENTS:

The following publications, of the issues in effect on date of invitation for bids '@vTequgst for proposal,
form a part of this specification to the extent specified herein.

2.1 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building.4D, 700 Robbins Avenue,
Philadelphia|PA 19111-5094.

MIL-P-116 Preservation, Methods of

MIL-E-9500 Ethylene Glycol, Technical
MIL-L-10547 Liners, Case, and Sheet, Overwrap, Water-Vaporproof or Waterpropf, Flexible
MIL-B-13239 Barrier Material, Waterproofed, Flexible All Temperature

MIL-STD-129  Marking for Shipment and.Storage

MIL-STD-1186 Cushioning, Anchoring,-Bracing, Blocking and Waterproofing, with Appropriate Test
Methods

NN-P-530 Plywood, Flat Panel

PPP-B-585 Boxes, Wood, Wirebound

FPP-B-591 Boxes, Fiberboard, Wood-Cleated
PPP-B-601 Boxes, Wood, Cleated-Plywood
PPP-B-621 BoxesysWood, Nailed and Lock-Corner
FED-STD-4Q6 Plastics; Methods of Testing

2.2 ASTM Publigations?

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM D2863-70  Flammability of Plastics Using the Oxygen Index Method
2.3 Consolidated Classification Committee:

Available from Consolidated Classification Committee, 202 Chicago Union Station, Chicago, IL
60606.

Uniform Freight Classification Rules
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3. REQUIREMENTS:

3.1 Preproduction:

3.2

3.3

3.31

3.3.2

3.4

3.5

3.6

3.7

The plastic sheet material furnished under this specification shall be a product which has been tested
and has passed the preproduction tests specified herein.

Materials:
The manufac
the process
conforming t

Dimensions:

The dimensi
purchase org

Length ang
shall be all

Thickness:
table I. Thi
next great
Color:
The material
procuring ag

material.

Ultraviolet st

ency, shall not alter the physical, mechanical, or chemical, properties of

turer is given a wide range in the selection of raw polycarbonate-type n
bf manufacture, provided the sheet material furnished is a transparent
D all requirements of this specification and is suitable for the intended u

bns of the sheets shall be as specified by the applicable drawings, spead
ers.

width: Unless otherwise specified by the@rocuring activity, a tolerance
pwed on linear dimensions of trimmed Sheets.

Ckness variations of sheets notincluded in table | shall not exceed toler

thickness sheet listed in table-l.

shall not contain‘any added pigment or dyes. Added colorant, when sj

Abilizers:

onate sheet shall be ultraviolet stabilized.

haterial and in
lastic
5e.

ifications or

of £0.06 inch

The actual thickness of the sheet'at’any point shall be within the tolerance specified in

ances for the

ecified by the
the sheet

The polycark

Tensile strength and elongation:

The minimum ultimate tensile strength of the material shall be 8,800 psi and the tensile elongation at

rupture shall

Deflection te

not be less than 80 percent.

mperature under load:

The minimum deflection temperature under load regardless of thickness, shall be 127°C (260°F).
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3.8

3.9

3.10

3.11

3.12

3.13

Thermal expansion:

The mean linear coefficient of thermal expansion shall not exceed 0.00010 per degree Celsius
(0.000055 per degree Fahrenheit) within the temperature range of -30° to +50°C. (-22° to +122°F).

Impact strength:

H H - L (- (- - - 'y ) L LIl - L el - lal L
The minimurmpmnotched-izod mMTPactsStrenNguT sial Oe T accoraance Wit tagie T,

TABLE I. Requirements which vary with thickness

Tolerance Original Luminous After Accelerated Minimum I4od Impact

Thicknesy Thickness Transmittance Weather Strength
in. % % min. Transmission % min. ft/Ib/in. gf notch
.060 +0.006 88 86 12
.080 +0.008 87 85 12
.100 +0.009 86 84 12
125 +0.010 86 84 12
.187 +0.015 85 83 12
.250 +0.020 84 82 2.b
.375 +0.030 82 80 2.b
.500 +0.040 80 78 2.p
.750 +0.050 78 76 2.p
1.000 +0.050 75 73 2.p

Flammability
The minimum oxygen-index value shall be 25 percent when tested according to 4.5.4.3.

Internal straip:

The mean dimensional change after heating shatt Mot exceed 1 percent.
Accelerated weathering:

After exposure to the accelerated weathering test, the material shall show no cracking, crazing, or
surface instability.

Specific gravity:

The mean specific gravity shall be 1.20 + 0.01.
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3.14 Formability:

The material shall be suitable for forming into hemispherical shapes with an outside diameter of 10
inches and a draw of at least 5 inches when tested in accordance with 4.5.6.2.

3.15 Workability:

When proce
mechanically

3.16 Instruction s
On direct pu
container as
material and
machining. f
compounds,

3.17 Additional re

3.17.1 Optical uni

nor show signs of bubbling, discoloration, or other indication of material

heet:

brming, bending, cementing. abrading, polishing,~and cleaning. The de§

quirements:

formity:

3.17.1.1 Minor op
less in th

in squarg feet, by 4. The total number of minor optical defects in a sheet ever 0.5
thicknesg shall not exceed 2-per square foot. Minor defects include any imbedd
bubbles,|scratches, or internal inhomogenity which reduce visibility through the p
localized|imperfections.which cause a variation in angular deviation of more tha

within a distance of not'more than 20 inches on the screen when tested as speciI,‘[|
is not intgnded that'the entire sheet be quantitatively surveyed for such variation

(- ! ) £ - L - " ol P B | H
pSTU 1T ALLUTUATILT WILIT U TITAlTuraCtiurct S 1S UuCltuUrlsS, UIic miatclidl Sl a” not fa'l

instability.

chases by the Government, an instruction sheet shall be furnished in efach shipping
specified in 5.5. Specific information or reference shall:he’made to the limitations of the
the necessary precautions to be observed in handlihg, storing, cutting, |drilling,

cription of all

materials, and equipment mentioned therein shall be given in sufficient|detail to permit
nonproprietary procurement, using Government specifications when available.

lical defects: The total number of minor optical defects in a sheet which|is 0.500 inch or
ckness shall not exceed-a.limit determined by dividing the area of the gheet, measured

00 inchin

bd particles,
astic, and those

5 minutes

edin4.5.1.2. It

in deviation but

that localized jmperfections which are suspected of being detrimental be evaluaied by means of

this test. [ Blemishes which do not individually reduce visibility through the plastia
disregarded’unless they are grouped in an objectionable pattern. Minor defects

from the

nominal trimmed sheet edge shall be disregarded.

shall be

within 1 inch

3.17.1.2 Angular deviation: The material shall contain no major defects. Major defects are defined as any
variations in the material which cause angular deviations either side of the undeviated position in
excess of the following:
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SHEET THICKNESS
0.060 in. through 0.220 in.

Over 0.220 in. through 0.250 in.

LIMITS OF PERMISSIBLE DEVIATION

7 minutes at any location more than 1

in. from the edge of the sheet.

7 minutes at any location more than
3 in. from the edge of the sheet

~—~

shall be disregarded.)

Qver 0.250 in. through 0.375 in.

Qver 0.375 in. through 0.500 in.

Qver 0.500 in. through 1.000 in.

9 minutes between 3 in. and 1 in. of
the edge of the sheet.

7 minutes at any location more-than
3 in. from the edge of the sheet.

12 minutes between 3 inand 1 in.
of the edge of the sheét.

7 minutes at any lecation more than
3 in. from the édge of the sheet.

14 minutes between 3 in. and 1 in.
of the edgeof the sheet.

12 minutes at any location more than
3 in."from the edge of the sheet.

20-minutes between 3 in. and 1 in.
of the edge of the sheet.

Major defects within 1 inch from the nominal trimmed sheet edge

3.17.2 Original luminous transmittance: The original luminous transmittance shall be not

values spegified in table .

3.17.3 Original haze: The haze value shall not exceed three percent.

3.17.4 Index of refraction: The index of refraction shall be 1.59 + 0.01.

3.17.5 Resistance to accelerated weathering:

ess than the

3.17.5.1 Luminous transmittance after accelerated weathering: After accelerated weathering the
luminous transmittance shall be not less than the values specified in table 1.

3.17.5.2 Haze after accelerated -Weathering: After accelerated weathering the haze value shall not

exceed four percent.

3.17.6 Crazing: The material shall show no evidence of crazing, cracking or other chemical degradation in
the area subjected to the action of ethylene glycol as described in 4.5.5.2. Edge crazing shall be

disregarded.
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3.18 ldentification of product:

The protective covering (see 5.1) of each individual sheet shall be marked with the specification
number, nominal thickness, and the manufacturer's code for his approved product.

3.19 Workmanship:

4. QUALITY ASYURANCE PROVISIONS:

4.1

4.2

42.1

4.2.2

4.2.3

4.2.4

The workmanship shall be in accordance with high-grade practice for this type of product. Since this

specification
production o

Responsibility for inspection:

doesnotappty-to-formed, motded,orfabricatedparts;,workmanship b
f polished plane sheet material is not included.

yond the

Unless othenwise specified in the contract or purchase order, the supplier is respongible for the

performance
contract or o
the inspectio
Government
such inspect

Classification of tests:

The inspecti

a. Preprodd
b. Quality c

Sampling

trimmed sk
shall be at
designated

reserves the right to perform any of the ingpections set forth in the spe

bn and testing of the plastic-sheet material shall be classified as follows

ction (4.2.2).
pnformance inspection (4.3).

nstructiong) The preproduction test sample shall consist of at least 10 {§
eet material in each of the thicknesses for which approval is desired. |
least 12 by 18 inches. Samples shall be tested at the contractor’s plant
byithe Government, under the inspection of the procuring activity.

of all inspection requirements as specified herein._Except as otherwisq specified in the
rder, the supplier may use his own or any other facilities suitable for the| performance of
n requirements specified herein, unless disapproved by the Government. The

cification where

ons are deemed necessary to assure supplies and services conform td prescribed
requirements.

guare feet of
hdividual sheets
or a laboratory

Preproduction tests: Prior to actual procurement, the product which this specification covers shall
pass the preproduction tests specified herein. If the product is later modified in any way, the
modified form shall be subjected to and shall pass the same preproduction tests. Preproduction
tests will be repeated, upon request of the procuring agency, on material previously found
satisfactory once during each calendar year.

Tests: The

preproduction tests shall consist of all the tests specified under 4.5.

Teat report: Except for the storage stability test, a statement shall be furnished to the procuring
activity certifying that the materials and the test results meet the requirements of this specification.
Approval of preproduction inspection shall not relieve the contractor of his obligation to meet the
guality conformance inspection.
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4.3 Quality conformance inspection:
Quality conformance inspection tests shall consist of:

a. Examination of product.
b. Sampling plan and tests.

4.3.1 Sampling plan and tests:

4.3.1.1 Lot: Alot{shall consist of all polycarbonate sheets submitted for acceptance at the¢ same time and
place, and produced within any one calendar week.

4.3.1.2 Sampling plan: Ten sample sheets of material shall be selected at randem per lot| 1,000 sheets at
the rate ¢f 1 or 2 representative sheets per day. When the lot contdins less than|[1,000 less than
sheets, 1 sample representative sheet for each 100 sheets or fraction thereof shall be selected
at randomn.

4.3.1.3 Tests: Egch sample sheet shall be subjected to the tests listed below and descriped under 4.5:

Angufar deviation.

Original luminous transmittance.
Original haze.

Deflection temperature under load.

oo ow

4.3.1.4 Rejection and retest: Failure of any selected sample to meet the specified tests ghall be cause
for rejectjon of the lot represented. If practical, a rejected lot may be 100-percent inspected and
the sheefs accepted or rejected individually as the results of the tests indicated.

4.4 Test conditions:

4.4.1 Preparation of specimens: Unless otherwise specified herein, all test specimens shall be prepared
as described in Fedenal Test Method Std. No. 406.

4.4.2 Atmospherfic conditions: Unless otherwise specified herein, the atmospheric condifions
surrounding the specimens prior to and during test shall be as described in Federal Test Method
Std. No. 406.

45 Test methods:

4,5.1 Examination of product: Each plastic sheet shall be carefully examined to determine conformance
to the requirements herein with respect to linear dimensions, thickness, color, identification of
product, minor optical defects, workmanship, and any other requirements not covered by tests.

4,5.1.1 Conformance to requirements for linear dimensions shall be determined to the nearest 0.01 inch;
thickness, to the nearest 0.001 inch.
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4.5.2 Optical tests:

Federal Test Method Std. No. 406.

Angular deviation: The angular deviation shall be determined in accordance with method 3041 of

Original luminous transmittance: The original luminous transmittance using CIE llluminant C

shall be determined in accordance with method 3022 of Federal Test Method Std. No. 406.

4521

45272

4.5.2.3 Original
accordarn

45.2.4 Index of
D) shall i
in accord

4.5.3 Strength te

45.3.1 Tensiles
Federal T
determin

4.5.3.2 Impact sf

accordarn

45.4 Thermal te

4.5.4.1 Deflectio
The leng
width sha
Thin she
The sped
0.500-ing
between
shall be 3

pnaze: The percentage of original haze using CIE Illuminant C shall be\d
ce with method 3022 of Federal Test Method Std. No. 406.

efraction: The index of refraction at 23° + 1.1°C (73.5° = 2°E)yfor yello
e determined by means of an Abbe Refractometer, or apparatus of equi
ance with method 3011 of Federal Test Method Std. Ne. 406.

sts:

[est Method Std. No. 406. Elongation immediately before fracture shal

bd.

rength: The notched izod impact strength shall be determined on five s
ce with method 1071 of FederalTest Method Std. No. 406.

Sts:

h temperature underJoad: At least two specimens shall be tested from

|l be the thickness of the original sheet if it is within the range of 0.250

imen shall)be supported as a simple beam of steel supports 4 inches a

h depthi~vertical and a load applied vertically on the top of the specime
thetsupports to induce an outer fiber stress of 264 psi in the specimen.

trength: Five tensile specimens shall be tested'in accordance with meth

h of the test specimens shall be 5 inches, the depth shall be 0.500 + 0.0

bt material;shall be arranged to form a composite specimen of convenie

imilar to that described in method 2011 of Federal Test Method Std. Ng

btermined in

v light (sodium
yalent accuracy,

od 1011 of
also be

pecimens in

pach sample.
05 inch, and the
0 0.500 inch.

nt thickness.
part with the

n midway

The apparatus
. 406. The load

applied, governed by the width of the specimen (sheet thickness), shall be calculated from the

following

p

where

formula.

= 44bd?

p = applied load in pounds
b = specimen width in inches
d = specimen depth in inches.



https://saenorm.com/api/?name=6c095b3419790345a403714b95140381

AMS-P-83310

SAE

AMS-P-83310

45.4.1 (Continued):

During the test the specimens shall be in direct contact with a suitable heat transfer medium,
such as liquid petroleum U.S.P., which is agitated. The temperature of the liquid shall be raised
from room temperature at a rate of 2° + 0.5°C (3.6° £ 0.9°F) per minute. The heat distortion
temperature is the temperature at which the specimen has deflected 0.010 inch at the center

between
4.5.4.2 Thermal
-30° to +
Test Met|
within 10
shall be |
4.5.4.3 Flammak
ASTM D
4.5.4.4 |Internal
consider
scribed li
Finely sc
each of t
the neare
circulatin

gtrain: Two conditioned 12- by 18-inch sheets shall be tested. Each she

the supports.

b0°C (-22° to +122°F.) shall be determined in accordance with method

hod Std. No. 406. Two specimens 0.250 inch thick shall be tested If t
epeated until three values are obtained within this tolerancegand the m
ility: The flammability of the material shall be determingd in accordance
PB863-70. Three specimens shall be tested.
bd as a 12- by 12-inch specimen supported<byrthe remainder of the she
ribed gage marks are then placed 2 inches from the edge of the 12- by
hese lines. The distance between each pair of these gage marks shall

st 0.01 inch and the data recorded: Each sheet shall be hung by one s
g air oven at 135° + 5°C (275%£9°F) for the time specified below:

NOMINAL SHEET

percent of the large value, the mean of the two values shall be'reported.

nes shall be scribed at right angles crossiag the center of the 12- by 12}

expansion—Thecoefficrentof thermatexpansiombetweenthetemperatyre range of

2031 of Federal
he results are
If not, the test
ean reported.

b with

et shall be

et. Two finely
inch area.
12-inch area on
be measured to
hort edge in a

THICKNESS HEATING TIME
(INCHES) (RANGE IN MINUTES)
0.250 and less 16 - 20
0.375 25-30
0.500 33-38
0.750 55 -60
1.00 79 - 84

After removal from the oven, the specimens shall be permitted to cool to standard testing
temperature while hanging vertically. The distance between each pair of gage marks shall be
remeasured. The dimensional change is the percent change in distance between the gage
marks based on the first measurement.

455 Permanence tests:

45,5.1 Resistance to accelerated weathering:

-10 -
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455.1.1 Procedure: Two specimens shall be tested for resistance to accelerated weathering in
accordance with method 6022 of Federal Test Method Std. No. 406 for 1,000 hours.

4,5.5.1.2 Evaluation: The specimens shall be examined for any cracking, crazing, surface instability, or
any other defect significantly reducing viability through the material.

4.5.5.1.3 Luminous transmittance: After the accelerated weathering test, the specimens shall be
immersed momentarily in distilled water and the surface moisture carefully removed. The

luminol
method

455.1.4 Haze:
distilleqg
shall th
406.

45.,5.2 Crazing:
followed
cantileve
while stil
MIL-E-95

directly gbove the fulcrum by means of 1/2-inch'square filter paper patches soak

liquid. T
evidence

45.6 Miscellane

45.6.1 Specific
or other 1
Federal T

45.6.2 Formabil
condition

4.5.6.3 Instructid

3022 of Federal Test Method Std. No. 406.

\fter the accelerated weathering test, the specimens shall be imnierse
water and the surface moisture carefully removed. The haze'using Cl
en be determined in accordance with method 3022 of Federal Test Me

Five specimens, 1 by 7 by 0.250 inch, shall be conditioned for 2 hours g
18 hours at standard testing conditions. Each.specimen shall then be s
r beam under load as shown in figure 1. After)application of the load for
under load, ethylene glycol shall be applied to the specimens in accorg
00. The solvent shall be applied to the‘tension side of the specimens §

ne patches shall be removed after\30 minutes and the specimens exam
of crazing, cracking, or other chemical degradation.

pus tests:
jravity: The specifieigravity shall be determined on three, polished spec
egular shape and.of not less than 0.2 cubic inch in accordance with me

[est Method Std;~No. 406.

ty: Two_specimens shall be formed to determine conformance to 3.14.
s shall*be in accordance with the manufacturer's instructions.

rdance with

momentarily in
illuminant C
hod Std. No.

t 120°C (248°F)
etup as a

10 minutes and
ance with

nd centered

ed with the
ined for

mens of cubical
thod 5011 of

Forming

bss and

n-Sheet: The instruction sheet shall be approved on the basis of clearnf

completeness

4.5.7 Packaging, packing, and marking: Preparation for delivery shall be inspected for conformance to

section 5.

-11 -
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YIEW CRAZING FROM EACH POINT
0F THIS SECTOR

N R

,a+ ——-l(w)
i1
5

i ] T
1
‘fg:(éittraur SOURCE
FULCRUM |
LOAD 0.250(t)

LOAD - QUTER FIBER STRESS OF 2,000 PS]

FORMULA: YOAD (POUNDS) = !LALJi%ﬁFJLéﬁul

W =|Width of panel (measured to nearest 0.001 inch)

t = |Thickness of panel (measured to nearest 0.001 inch)

Dimensions |in inches. Tolerances on a)l dimensions + 0.030 i1°h'
except thickmess dimenston which shall be ¥ 0,025 inch.

FIGURE 1. Loading condition for cantilever beam

-12 -
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