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NOTICE

This document has been taken directly from U.S. Military Specification L-P-391D, Notice 1,
Amendment 1 and contains only minor editorial and format changes required to bring it into
conformance with the publishing requirements of SAE technical standards. The initial release of this
document is intended to replace L-P-391D, Notice 1, Amendment 1. Any part numbers established by
the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) 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 use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated

qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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1. SCOPE AND CLASSIFICATION:

1.1 Scope:
This specification covers methacrylate sheets, rods and tubes produced by casting or machining
cast blanks. This specification does not apply to heat-formed and molded or extruded shapes, or
shapes made by assembling two or more pieces.

1.2 Classification (see 6.4):

1.2.1 Types and grades: The methacrylate sheets, rods, and tubes conforming to this specification shall
be of the following items, types, and grades, as specified (see 6.2).

ltem A - Plastic sheet.

Item B - Plastic rod.

Iltem C - Plastic tubing.

Iltem D - Plastic sheet having an abrasion resistant coating.

Type | - General purpose material having ultraviolet light absorbing properties.
Type Il - Special use material not having an ultraviolet light absorber.

Type lll - Type | sheet having an abrasion resistant coating on one or both sides.

The following grades apply to both types | and || material. Grades B and C sheet apply to type llI
sheet.

Grade A 1/ - Special sheeting, thermally preshrunk sheet having a smooth glossy surface.
Grade B 1/ - Cell cast or continuous cast sheet, rods, and tubes having a matte or patterned finish.

Grade C 1/ - Cell cast or continuous cast sheet, rods, and tubes having a smooth surface finish
obtained either by casting or highly polishing the surface.

1/ All grades may be ordered trimmed to size or untrimmed.
2. APPLICABLE DOCUMENTS:
The following publications form a part of this specification to the extent specified herein. The latest

issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order.
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21 U.S. Government Publications:
Available from DODSSP Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.
PPP-B-585 Boxes, Wood, Wirebound
PPP-B-601 Boxes, Wood, Cleated-Plywood
PPP-B-621 Boxes, Wood, Nailed and Lock-Corner
PPP-B-636 Box, Fiberboard
FED-STD-123 Marking for Shipment (Civil Agencies)
FED-STD-00356 Commercial Packaging of Supplies and Equipment
MIL-P-116 Preservation - Packaging, Methods of
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-129 Marking for Shipment and Storage
2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor, West Conshohocken, PA 19428-2959.
ASTM D 542 Index of Refraction of Transparent Organic Plastics
ASTM D 618 Conditioning Plastics and Electrical Insulating Materials for Testing
ASTM D 637 Surface Irregularities of Flat Transparent Plastic Sheets
ASTM D 638 Tensile Properties of Plastics
ASTM D 648 Deflection Temperature of Plastics Under Flexural Load
ASTM D 673 Mar Resistance of Plastics
ASTM D 756 Resistance of Plastics to Accelerated Service Conditions
ASTM D 792 Specific Gravity and Density of Plastics by Displacement
ASTM D 1003 Haze and Luminous Transmittance of Transparent Plastics
ASTM D 1044 Resistance of Transparent Plastics to Surface Abrasion
ASTM D 1308 Effect of Household Chemicals on Clear and Pigmented Organic Finishes
ASTM D 1499 Operating Light and Water Exposure Apparatus (Carbon-Arc Type) for Exposure
of Plastics
ASTM D 1501 Exposure of Plastics to Fluorescent Sunlamp
ASTM D 3002 Evaluation of Coatings for Plastics
2.3 National Motor Freight Traffic Association, Inc., Agent:

Available from the American Trucking Associations Inc., Tariff Order Section, 1616 P Street, N.W.,
Washington, DC 20036.

National Motor Freight Classification

Full document details: SAE AMSLP391A
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2.4 Uniform Classification Committee, Agent:

Available from the Uniform Classification Committee, Room 1106, 222 South Riverside Plaza,
Chicago, IL 60606.

Uniform Freight Classification
3. REQUIREMENTS:
3.1  Material:

The cast sheets, rods, and tubes shall be composed of methacrylate plastics. Type Il sheet shall
consist of a cast methacrylate substrate having an abrasion resistant coating on one or both sides.

3.2 Property values:

The sheets shall conform to the property values specified in table | and the rods and tubes shall
conform to the property values specified in table Il, when tested as specified in the applicable
procedure of 4.3. For type Ill sheets, surface related tests shall be performed on the coated side or
sides.

3.3 Thermal stability (applicable to grades A, B, and C sheet):

Grades A, B, and C sheet shall show no evidence of bubbling or blistering when subjected to the
thermal stability test.

3.4 Simulated weathering resistance:

3.4.1 Types | and Il sheet: When specified by the procuring agency (see 6.2), types | and Il sheet shall
be subjected to simulated weathering (see 4.3.13.1) and shall show no evidence of cracking,
crazing, surface instability, discoloration, or other changes which prevent light transmittance and
haze properties from meeting the requirements specified in table I.

3.4.2 Type lll sheet: Type lll sheet shall be subjected to simulated weathering (see 4.3.13.2) and shall
show no evidence of surface deterioration which prevents abrasion and mar resistance, coating
adhesion, and light transmittance properties from meeting the applicable requirements specified in
table I.

3.5 Accelerated service conditions resistance (applicable only to type Il sheet):

Type lll sheet shall be subjected to accelerated service conditioning (see 4.3.14) and shall show no
evidence of change in abrasion and mar resistance, and coating adhesion properties (see table I).
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Property values for cast sheets

TABLE I.
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Property values for cast sheets (cont’d)

TABLE I.
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TABLE Il. Property values for cast rods and tubes

Froperty Type 1| Type II
refraction, nn23°C, min, 1.48 1.48
fndex of re $D max. 1.50| 1.50
Y 1.8 1.18
Specific gravit min. . .
pactiie SrEVERT Max.  1.20|  1.20
Spectral transmittance at any wavelength in the 290 to 330 om, 3/
band, 0.250 in. thickness max. percent L] NA=
Deflection temperature under load at 264 p.s.i., min. °C.
0.060 to 0.500 in. thick 87 87
. Above 0.500 to 1.000 90 90
Above 1.000 93 ) 93
Tensile strength, min., p.s.i. 8000 18000
Elongation at rupture, min., percent 2 T2

i For pigmented material, specific gravity shall be as specified by the procuring
agency, )

2/yhen testing other thicknesses, the value found shall be edjusted to 0.250 in,
thickness. Thick rods, tubes, and shapes shall be machined to 0.250 in.
thickness and polished for testing.

3/ NA indicates not applicable.

3.6 Color:

Unless otherwise specified, sheets, rods, and tubes shall be colorless. When color is specified,
certain optical properties, including refractive index, haze, and luminous transmittance, are not
applicable. The method of determination and the uniformity of the color shall be specified by the
procuring agency in consultation with the supplier (see 6.2).

3.6.1 End color of rods and tubes: When required, end color of rods and tubes shall not exceed the limit
defined by the color standard specified by the procuring agency. The method of examination shall
be as specified by the procuring agency (see 6.2).
3.7 Dimensions and tolerances:
All measurements shall be made either at 23° £ 2°C (73.4° £ 3.6°F), or corrected to 23°C (73.4°F).

When correction to 23°C (73.4°F is required, pertinent information, including measurement
temperature, shall be reported to the procuring agency.
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3.7.1 Sheets: The nominal length, width and thickness shall be as specified by the procuring agency
(see 6.2). Fortrimmed sheets, types | and |l, tolerance on length and width shall be £ 0.125 inch.
For untrimmed sheets, types | and Il, up to and including 1/2 inch thick, length and width shall be
not less than 2.5 percent larger than nominal. For untrimmed sheets, types | and |l, greater than
1/2 inch through 4 inches thick, length and width shall be not less than 1 percent larger than
nominal. Tolerances for thickness of cell cast sheets shall be as specified in tables Ill and IV.
Tolerances and thickness of continuous cast sheet shall be as specified in table V. The standard
widths for continuous cast sheet shall be 36 inches through 96 inches and standard length shall be
as specified in table V. Type lll sheet, cut to trimmed sizes, shall have the same tolerances as
type | sheet. Untrimmed type Ill sheet may have one or more edges trimmed, but the dimensions
supplied shall be equal to or larger than nominal.

TABLE Ill. Nominal thickness and tolerances for
grade A (preshrunk) cell cast sheets

Nominal thickness Permigssible thickness variation,
inch inch
Size Ll] Size 23/ Size 321
4/

0.060 +0.017 +0.025 NA~
0.080 20,017 +0,025 NA
0.100 4+0.017 +0.025 NA
0.125 +0.020 +0.025 +0.035
0.187 +0.025 +0.030 +0,035
0.250 10,030 +0.035 : +0.040
0.312 +0.035 10.040 +0.045
0.375 0,040 +0.045 +0.050
0.500 0,045 +0.050 +0.050
0.625 0,055 +0.055 . +0.055
0.750 10,055 +0.055 +0.060
0.875 1+0.055 +0.055 +0.070
1.000 +0.055 ' +0.055 +0.075
1.250 +0.070 +0.070 : +0,100
1.500 +0.080 +0.080 +0.120
1.750 0,095 +0.095 £0.140
1.875 +0.105 +0.105 +0.155
2,000 +0.105 . 0,105 +0.155

Y Size 1 - Nominal shéet sizes 36 by 60 inches and smaller, and 40 by 50
inches and smaller.

2/g51ze 2 - Nominal sheet sizes larger than size 1 up to and including 48 by
84 inches, 53 by 80 inches, and 60 by 72 inches.

3/ Size 3 - Nominal sheet sizes larger than size 2 up to and including 67 by
102 inches, and 72 by 96 inches.
4/ NA indicates not applicable.
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