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MIL-P-4€144C
3 June 1986
SUPERSEDING
MIL-P-46144B(MR)
10 February 1977

PLASTIC SHEET, POLYCARBONATE

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1.1 Sccre. Tris specification covers polycarbonate sheet.

1.2 C(Classifization Tre sheet shkall be of the following types, classes,
recif s b

ané grades ac srecifisd (see €.2).

Tvpe I - Standard sheet

traviclet (UV) stabilized
rn-UV statilized

Type III - Cozted mar resistant sheet

Class 1 - Ultraviclet (UV) stabilized

Grade A - High abrasicn resistance
Grane ¥ -~ Medium atrasion resistance
Note: See tatle IV, type III

Tyre IV - Coated sheet witnh ultraviolet resistant surface

Class 1 - NMonolithric
Class 2 - Structured/profiled (see 6.4.5)

Beneficial comments {recommendations, additions, deletions) and any pertinent
data which may te of use irn improving this document should be addressed to:
Director, U.S. Arrmy Materials Technclogy Laboratory ATTN: SLCMT-MSE-ES,
Watertown, MA 02172-0001 by using the self-zaddressed Standardization Document
Improvemert Proposal (DD Form 1426) appearing at the end of this document or
by letter.

AMSC /4

DISTRIBUTICK STATENMENT A Arproved for putbtlic release; distribution unlimited.
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1.3 Part numbering. The part numbering system described herein shall be
used to identify parts or items covered by this specification.

Example:

Moo46144 1 1 A N E L
[ l | Thickness: A, B, C, etc. (see table II)
Length and width: A, B, C, etc. (see table 1)
Color: N, B, G (see table III)
Grade: A or B
Class: 1 or 2
Type: 1, 2, 3, or 4
Specification number
Item defined by inch-pound (US)

Note: Where no grades are specified, the numeric "0" shall be used.
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards, and handbooks form a part of this specification to
the extent specified herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Defense

Index of Specifications and Standards (DODISS) and supplement thereto, cited
in the solicitation.

SPECIFICATIONS
FEDERAL

UU-F-268 Paper, Kraft, Wrapping

PPP-B-585 - Box, Wood, Wirebound

PPF-B-601 Boxes, Wocd, Cleated Plywood
PPP-B-621 - Box, Wood, Nailed and Lock-corner

PPP-B-63%36 - Box, Shipping, Fiberboard
MILITARY
MIL-P-116 - Preservation, Packaging, Methods of

MIL-L-10547 - Liner, Case, and Sheet, Overwrap, Water Vaporproof or
Waterproof, Flexible

STANDARDS
MILITARY
MIL-STD-129 - Marking for Shipment and Storage
(Copies of specifications, standards, handbooks, drawings, publications,
and other government documents required by contractors in connection with

snecific acquisition functions should be obtained from the contracting
activity or as directea by the corntracting activity.)
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2.2 Other publications., The following document(s) form a part of this
specification to the extent specified herein. Unless otherwise specified, the
issues of the documents whicr. are DOI adcpted shall be those listec in the
issue of the DODISS specified in the solicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS shall be the issue
of the nongovernment documents which is current on the date of the
solicitation.

ASTM STANDARDS

ASTM D149 Standard Test Method for Dielectric Breakdown Voltage and
Dielectric Strength of Electrical Insulating Materials at
Commercial Power Freguencies

ASTM D150 Standard Test Methods for A-C Loss Characteristics and
Permittivity (Dielectric Constant) of Solid Electrical
Insulating Materials

>
wn
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N
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Stendard Test Methods for D-C Resistance or Conductance of
Insulating Materials

ASTM D618 Standard Methods of Conditioning Plastics and Electrical
Insulating Materials for Testing

AST¥ D635 Standard Test Method for Rate of Burning and/or Extent and
Time of Burning of Self-Supporting Plastics in a Horizontal
Position.

ASTM D638 Standaré Test Method for Tensile Properties of Plastics

ASTM D648 Standard Test Method for Deflection Temperature of Plastics
Under Flexural Load

ASTM D792 Standard Test Methods for Specific Gravity and Density of
Plastics by Displacement

ASTM D882 Standard Test Methods for Tensile Properties of Thin Plastic
Sheeting

ASTM D1044 Standard Test Method for Resistance of Transparent Plastics to
Surface Abrasion

ASTM D1637 Standard Test Method for Tensile Heat Distortion Temperature
of Plastic Sheeting

ASTM D1898 Standard Recommended Practice for Sampling of Plastics

ASTM D2863 Standard Method for Measuring the Minimum Oxygen Concen-
tration to Support Candle-like Combustion of Plastics (Oxygen
Index)

ASTM D39651 Standard Practice for Commercial Packaging
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ASTM E168 Standard Recommended Practices for General Techniques of
Infrared Quantitative Analysis

ASTM E169 Standard Recommended Practices for General Techniques of
Ultraviolet Quantitative Analysis

ASTM E204 Standard Practices for Identification of Material by Infrared
Absorption Spectroscopy, Using the AS™M Coded Band and
Chemical Classification Index

ASTM F735 Standard Practice for Abrasion Resistance of Transparent
Plastics and Coatings using the Oscillating Sand Methed

ASTM F791 Stanéard Practice for Stress Crazing of Transparent Plastics

(Application for copies of ASTM publications should be addressed to the
ASTM, 1916 Race Street, Philadelphia, PA 19103.)

UNDERWRITERS LARBORATOEIES (UL)

UL 94 Tests for Flammability of Plastic Materials for Parts in
Devices and Appliances.

(Applications for copies of UL putlications should be addressed to thre
Underwriters Laboratories, Inc., %33 Pfingsten Road, Northbrook, IL 60062, )

{(Norgovernment standarde and other publications are normally available from
the organizations which prepare or which distribute the documents. These
documents also may be aveilatle in or through libraries or other informational
services. )

2.3 Order of precedence., In the event of a conflict between the text of
this specification and the references cited herein (except for associated
detail specifications, specification sheets or MS standards), the text of this
specificatior shall take precedence. Nothing in this specification, however,
shall supersede applicable laws and regulations unless a specific exemption
has been obtained.

3. REQUIREMENTS

2,1 First article. When specified by the procuring activity (see 6.2), a
sample shall be sutjected to first article inspection (see 4.2.1 and 6.3%).

3.2 Material. The material shall consist of thermoplastic polycarbonate
sheet. Type II sheet shall contain the necessary additives for flame
resistant material. Class 1 sheet shall contain the necessary additives for
ultraviolet statilization material for outdoor use. Type IIl sheet shall
contain a mar resistant coating on both sides. Type IV sheet shall contain an
added ultraviolet coating applied to at least one surface for outdoor use,.

2.3 Property values. Polycarbonate sheet shall conform to the property
values specified in table IV, when tested as specified in the applicable
procedure of 4,7, When specified by the procuring activity (see 6.2), the
electrical properties specified in tatle V shall be included as requiremente.
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3.4 Color. The sheet shall be furnished either in natural color, or in

the color specified by the procuring activity (see 6.2 and table III). When
natural color is specified, the sheet shall be colorless and transparent.

3.5 Dimensions and tolerances.

3.5.1 Length and width, The length and width of sheet shall be as
specified by the procuring activity (see 6.2). Standard nominal sizes are
specified in table I for sheet 0.762 mm (0.030 in) and above. For sheet at or
below 0,762 mm (0.030 in) roll stock is available. Tolerances are + 6.35 mm
(0.250 in) on lengths up to 1219 mm (48 in), and +12.7 mm (0.500 in) on
%engths g;eater than 1219 mm (48 in). Tolerances on width shall be + 3.18 mm

0.125 in).

3.5.2 Thickness. The thickness of sheet shall be as specified by the
procuring activity (see 6.2). Standard nominal sizes for polycarbonate sheet
are specified in table II. Tolerances are *+ 10 percent on 0.013 mm (0.000%
in) to 2.0%3 mm (0.080 in) sheet for 90 percent of the area and + 15 percent on
the remainder of the area. For thickness above 2.03 mm (0.080 in), tolerances
shall be + 5 percert for 90 percent of the area and + 10 percent on the
remainder of the area. -

3.6 Luminous transmittance and haze. Regquirements for lumirous
transmittance and haze shall be as specified in the contract or purchase order
(see 6.2).

3.7 Flammatility. When specified by the procuring activity (see 6.2),
requirements for flame resistant sheet (Type II) shall be specified in the
contract or purchase order using the flammability criteria of ASTH DE3E or
UL 94,

3.8 C(Cnemical resistance. When specified by the procuring activity (see
6.2), the polycarbonate sheet shall be tested for chemical resistance in
accordance with ASTH F7¢1 to determine the critical crazing stress for
solvents and chemicals which are expected to be encountered in the operational
ervironment of the materi=sl,

3.9 Uniformity. The sheet shall be uniform in appearance within each
container anc from container to container.

2,10 Part numbering. Parts or items covered by this specificaticn shall
be identifiea ir. accordance with 1.3.

3.11 Workmanship. The sheet shall be free of defects in appearance,
construction and workmanship, as determined by visual examination (see table
VI).

4, QUALITY ASSURANCE PROVISIONS

4,1 Fecponsitility fcr inspection. Unless otherwise specilied in the
contract or purchase order, the contracter is responsible for the performance
0f all insrection reguiremernts as specified herein. Excert as otherwise
specified in the contract cr purchase order, the contractor may use his owr or

n

kBl
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any other facilities suitable for the performance of the inspection
requirenents specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set fortih in
the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.1.1 Respcnsibility feor compliance. All items must meet all requirerments
of sections 3 and 5. The inspection set forth in this specification shall
become a part of the contractor's overall inspection system or quality
program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of assuring that all
products or supplies submitted to the Government for acceptance comply with
all requirements of the contract. Sampling in quality conformance does nct
authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to acceptance of defective material.

4.2 C(Classification of inspections. The inspection requirements specified
herein are classified as follows:

a. First article inspection (see 4.2.1)
t. Quality conformance inspection (see 4.2.2)

4.2.1 First article inspection. First article inspection shall consist cof
the visual examination specified in 4.4 and all the tests specified in 4.5.

4.2.2 Quality conformance {i.e., lot acceptance) inspection., Quality
conformance inspection shzll consist of the visual examination specified in
4.4 and the following tests:

a. Tensile yield strength and elongation
b. Deflection temperature under load (DTUL)
¢c. Tensile heat distortion temperature (HDT)

4.3 Sampling for inspection. Sampling for inspection shall be performed
in accordance with the provisions set forth in ASTMN D1898.

4.4 Visual examination. Sampling for visual examination shall be in
accordance with ASTM DI1898 and as specified herein.

4.4.1 Appearance, construction, and workmanship. The sample unit for this
examination, specified in table VI, shall be one sheet. Not more than five
sample units shall be taken from any one package of sheets.

4.4.2 Dimensional defects. The sample unit for this examination, specified
in table VII, shall be one plastic sheet.

4.4.3 Assembly. The sample unit for this examination, specified in table
VIII, shall be one package of sheets.

4.4.4 Count per package of sheets. The sample unit for this examination,
specified in table IX, shall be one package of sheets.
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4.4.5 Packaging. An examination shall be made in accordance with table X
to determine that preservation, packing and markings comply with the
requirements of section 5 of this specification. The sample unit for this
examination shall be one shipping container, fully packed, selected just prior
to the closing operation. Shipping containers fully prepared for delivery
shall be examined for closure defects.

4.5 Test methods. Polycarbonate sheet shall be tested ir accordance with
the methods in table XI and as specified herein.

4.5.1 Ultraviolet stabilizer (class 1 only). When specified (see 6.2),
class 1 sheet shall be tested to detect and identify the presence of an
ultraviclet stabilizer additive by ultraviolet spectroscopy in accordance with
ASTM E169.

4.5.2 Coatings (types III and IV only). When specified (see 6.2), types
III or IV sheet shall be tested to detect and identify the presence of a
coating by means of Fourier transform infrared spectrophotometry in accordance
with ASTM E168 and E204.

5. PACKAGIKG

Application. The requirements of section 5 apply only to purchase by or
direct shipment to the Government.

5.1 Preservaticn. Preservation shall be level A, or Commercial, as
specifiec (see 6.2).

5.1.1 Level A, Unless otherwise specified in the contract or order (see
6.2), sheet shall be unit packed in quantities specified by the procuring
agency in accordance with method III of MIL-P-116., Sheet material shall be
interleaved to prevent adherence of sheets to each other and shall be
over-wrapped with kraft wrapping paper conforming to grade B of UU-P-268.
Shapes of only one set of nominal dimensions shall be placed in one package.
When required, specified quantities of unit packing shall be intermediately
packed as specified in the contract or purchase order (see 6.2).

5.1.2 Commercial. Sheet material shall be preserved in accordance with
ASTM D3951 to provide adequate protection against deterioration and physical
damage during shipment from the supply source to the first receiving activity.

5.2 Packing. Packing shall be level A, B, or Commercial, as specified
(see 6.2).

5.2.1 Level A. Sheets shall be packed in containers conforming to
PPP-B-585 (class 3), PPP-B-601 (overseas type), or PPP-B-621 (class 2). Unless
otherwise specified, containers shall be provided with a case liner conforming
to MIL-L-10547. Boxes shall be closed, strapped, or banded in accordance with
the applicable box specification or appendix thereto. The gross weight of
wood or wood-cleated boxes shall not exceed 91 kg (200 1b).
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5.2.2 Level B. Sheets shall be packed in domestic class or type shipping
containers conforming to PPP-B-585 (class 1), PPP-B-601 (domestic type), or
PPP-B-621 (class 1). Containers shall be closed and strapped in accordance
with the applicable container specification or appendix thereto. The gross
weight of wood or wood-cleated containers shall not exceed 91 kg (200 1b).
When specified (see 6.2), the shipping container shall be a grade V3s or V4s
fiberboard box fabricated in accordance with PPP-B-636 and closed in accor-
dance with the appendix of the container specification.

5.2.3 Commercial. Packing shall be in accordance with ASTM D3951 adequate
to ensure acceptance and delivery by the carrier for the mode of
transportation employed.

5.3 Marking.

5.3.1 Levels A and B, In addition to any special marking required by the
contract or purchase order, level A interior and exterior containers shall be
marked in accordance with MIL-STD-129.

5.3.2 Level C. Interior and exterior containers shall be marked as
specified in ASTM D395]1 when that document is used as the packaging reference,
Interior and exterior containers prepared in accordance with specific military
requirements shall be marked as specified in MIL-STD-129.

5.3.3 Marking of individual sheets., When specified by the procuring
activity (see 6.2), the applicable National Stock Number (NSN) shall be
legibly marked on one side of each sheet in at least one place within 305 mm
(12 in) of a narrow edge and, in numbers of not less than 12.7 mm (0.500 in)
height. Where the marking material will adversely affect the surface of the
sheet, the NSN shall be placed on each sheet by means of a pressure sensitive
adhesive backed label or in the case of roll stock, clearly marked on the
inside cylinder of the roll.

6. NOTES

6.1 Intended use. Polycarbonate sheet is used for architectural glazing,
lighting fixtures, skylights, passive solar collectors, printed films,
metallized films, packaging and transparent armor applications. Natural
color sheet is used for packaging food.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number and date of this specification

b. Type, class and grade of material required (see 1.2)

c. Whether first article inspection is required (see 3.1)

d. For electrical applications, testing for electrical properties (see
3.3 and table V), if required

e. C(olor of sheet (see 3.4 and table III)

f. Length, width, and thickness of sheet (see 3.5.1 and 3.5, 2)

g. Requirements for luminous transmittance and haze (see 3.6)

L. Flammability requirements (type II only) using ASTNM D635 or UL 94
(see 3.7)

i. Chemical resistance tests if required (see 3,8)
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j. Whether tests for UV stabilizer or coatings are required (see 4.5.1
and 4.5.2)

k. Degrees of preservation and packing required (see 5.1 and 5.2)

1. Quantities required in unit packing and intermediste packing (
applicatle), (see 5.1.1)

. Additional marking, if required (see 5.3)

n. Marking of individual sheets, if required (see 5.3.3)

3
<4

6.3 First article. When first article inspection is required, the con-
tracting officer should include specific instructions in acquisition documents
regarding arrangements for examinations and test approval.

6.4 Definitions (See ASTM D883).

6.4.1 Sheet. An individual piece of sheeting.

6.4.2 Sheeting. A form of plastic in which the thickness is very small in
proportion to length anc width and in which the plastic is present as a
continuous phase throughout, with or without filler,

6.4.3 Filr, Ar opticnal term for sheeting having & nominal thickness nct
greater than 0.25 mm (0.0l in).

6.4.4 Contractor, Tnhe term "Contracter” as used in this specification is
defined as the crganization having a direct contract with the procuring
activity. The terrm "Manufacturer" is defined as the organization actuaslly
performing the operations covered by this specification. The contractor may
or may not be the manufacturer.

6.4.5 Structured/profiled sheet. An extruded sheet with doutle-walled and
ribbed or corrugatea configuration.

6.5 Disposability. One or more of the following methods, shown in order of
their preference, shall be used to accomplish disposal of polycarbonate plastic
sheet., Recommended preprocessing regquirements are shown for each disposal
method,

Order of Recommended
preference Method preprocessing
1 Sanitary landfill Compaction
2 Incineration Separation and shredding
3 Baling Compaction
4 Recycle Separation and compaction
5 Pyrolysis Separation and shredding
6 Reuse Separation
7 Composting Separation and shredding
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Custodians: Preparing Activity:
Army -- MR Army -- MKk
Air Force -- 99

Project No. 9330-BO€R
Review Activities:

Army - GL, ¥I, ER, SK, AV
Navy - AS, SH, MC

Air Force - 19, 20, 2%, 84
DLA-GS

User Activities:
Army - AR, NE, AT

Navy - 03, YD
Air Force - 15

(WP ID# 04554/DISKE #0135B FOr MTL USE ONLY.)

10
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TABLE I. Length and width of sheet.

Part Numbering Length and Width

Designation mm (in)
A 610 by 1219 (24 by 48)
B 914 by 914 (%36 by 36)
o 1219 by 1829 (48 by 72
D 1219 by 2438 (48 by 96
E 1524 by 2438 (60 by 96
F 1829 by 2438 (72 by 96)

TABLE II. Thickness of sheet.

Part Numbering Thickness
Designatior. mm {(in)

A 0.013 (0.000%)
B 0.025 (0.001)
o 0.051 (0.002)
T 0.076 (0.003)
B 0.127 (0.005)
F 0.191 (0.007%)
G 0.254 (0.010)
H 0.381 (0.015)
I 0.508 (0.020)
J 0.762 (0.030)
K 1.02  (0.040)
L 1.27 (0.050)
M 1.52 (0.060)
N 2.03 (0.080)
0 2.%26 (0.093)
P 2.54 (0.100)
Q 3,18 (0.125)
R 4.75 (0.187)
S 6.35 (0.250)
T 7.87 (0.310)
U 9.52  (0.375)
A 12.7 (0.500)
W 25.4 (1.00)

TABLE III. Color of sheet.

Part Numbering Color
Designation
N Natural
B Brongze
G Gray

11
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TABLE V. Electrical property valuesl/,

Property All types

I'ielectric constant at 60 Hz, min 2.75

Dielectric strength in air or oil,

volts per mil, min 350
(kV/mm) (13.8)
Volume resistivity, ohm-cm, min 1.0 x 1014

I7kpplicable only when specified by the procuring
activity (see 6.2)

-

AELE VI, Examinstion for defects in appearance,
construction and workmanshigp.

Examine Defect

m

Appearance Not clean, presence of imbedded parti-
cles, dirt, grit or other foreign
matter, that may affect appearance
or serviceability.

Not unifeorm in appearance.

Material not colorless and transparent
when natural color is specified

(see 3.4).

Coleor and transparency or opacity
improper, when color is specified
(see 3.4).

Not conforming to 5.3.3 on marking indi-
vidual sheets, when so specified,

Construction Any cracks, scratches, bubbles, warpage,
and workmanship pits or other defects that would
affect serviceability.

Any cut, puncture, sharp crease,
wrinkle, tear or hole.

Edges not clean cut; ragged, crushed or
uneven edges.

13
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TABLE VII. Examination for dimensional defects.

Examine Defect

Length and width Not as specified.

Varies by more than length and width
tolerance specified (see %.5.1)

Thickness Not as specified.

Varies by more than the tolerance speci-
fied (see 3.5.2)

TABLE VIII. Examination for defects in assembly.

Examine Defect

Assembly of sheets Excessive uneveness in stacking.

Not interleaved to prevent adherence of
sheets.

TABLE IX. Examination for defects in the count per package of sheets.

Examine Defects

Sheets Average count per package of sheets less
than specified.

14
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TABLE X. Examination of packaging.

Examine Defects

Preservation Not level specified; not in accordance with
contract requirements.

Sheet not unit wrapped and preserved as speci-
fied.

Preservation material not as specified; clo~
sures not accomplished by specified or
required methods or materials.

Packing Not level specified; not in accordance with
contract requirements.

Any nonconforming component; component
missing, damaged or otherwise defective
affecting serviceability.

Container not as specified; closures not
accomplished by specified or reguired
methods of materials.

Inadequate application of components, such as:
Incomplete closures of case liners or con-
tainer flaps, loose or inadequate strap-
pings, bulged or distorted containers.

Count Less than specified or indicated quantity of
packages per shipping container.

Weight Gross or net weight exceeds specified require-
ments.
Marking Interior or exterior marking (as applicable)

omitted, illegible, incorrect, of improper
size, location, sequence, or method of
application.

Not in accordance with contract reguirements.

15
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Test methods for polycarbonate sheet.

Property

ASTM Standard

Physical:

Abrasion resistance
Conditioning

Infrared spectroscopy

Specific gravity

Ultraviolet spectroscopy

D1044 or F735
D618
E168 and E204
D792
E169

Mechanical:

Tensile strength

D638 or D882

Thermal:
Deflection temperature under load D648
Heat distortion temperature D1637
Electrical:
Dielectric constant D150
Dielectric strength D149
Volume resistivity D257
Flammaebility:
Rate of burning D635
Oxygen index D2863
UL rating UL94
Chemical:
Stress crazing F791

16
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting commenta and suggestions for improvementa. All users of military standardisation 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 block 5, be as specific as possible about particular problem 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 s specific paragraph of the documaent. 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 suthorization
to waive any portion of the referenced document(s} or to amend contractual requirements.

(Fold along this line)

(Fold along this line)

DEPARTMENT OF THE ARMY

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

rnacryronrmaresese | BUSINESS REPLY MAIL

FIRST CLASS  PERMIT NO. 12062 WASHINGTOND C
POSTAGE WiLL BE PAID BY THE DEPARTMENT OF THE ARMY

Director

U.S. Army Materials Technology Laboratory
ATTN: SLCMT-MSR-ES

Watertown, MA 02172-0001
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

(See Instructions — Reverse Side)
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