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1. SCOPE:

1.1 Form: This specification covers continuous filaments consisting of boron
deposited on a tungsten substrate by the hydrogen reduction of boron
trichloride.

1.2 Application: Primarily for reinforcement of structural plastic and metallic
composites.

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 necessary precautionary measures to ensure the health
and safety of all personnel involved.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. The applicable issue of
referenced publications shall be the issue in effect on the date of the
purchase order.

2.1 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103-1187.

ASTM D 3379 - Tensile Strength and Young's Modulus for High-Modulus
Single-Filament Materials
ASTM D 3800 - Density of High Modulus Fibers

2.2 LS. Government Publications: Available from Standardization Documents
Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.
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2.3.1 Military Standards:

MIL-STD-2073-1 - DOD Materiel, Procedures for Development and Application
of Packaging Requirements

3. TECHNICAL REQUIREMENTS:

3.1 Material:

3.1.1 Construction: Filaments shall be formed by vapor deposition of boron from
boron trichloride and hydrogen on a tungsten substrate to form continuous
filaments of the diameter ordered.

3.1.2 Einish: There shall be no finish compound or treatment applied to the
boron filaments.

3.1.3 Splices: Splicing of boron filaments to achieve proper package lengths
shall be permitted in accordance with the following:

3.1.3.1 Type and Size of Splice: Qverlap splice 1 to 2 inches (25 to 51 mm) in
length shall be achieved with uniform resin application and shall be
free from agglomerates. Splices shall be capable of being drawn through
a slot four times as wide as the nominal filament diameter.

3.1.3.2 Splicing Adhesive: Shall be a polyimide resin-base adhesive cured
sufficiently to withstand processing and manufacturing process
parameters.

3.1.3.3 Thermal Stability: Each splice shall support a load of 64 grams = 1 at
205°C + 5 (401°F £ 9) for not less than 10 minutes. Splices shall not
emit volatiles at temperatures up to 190°C (374°F).

3.1.3.4 Quality of Splice: Shall be such that breaks and/or splits will not
occur on winding on spools or on unwinding for use.

3.1.3.5 Frequency of Splices: Average distance between splices shall be not
less than 1000 feet (305 m), with the shortest length between splices in
any one spool not less than 500 feet (152 m).

3.1.4 Bending: Boron filaments shall withstand, without breaking, bending
through an angle of 180 degrees around a mandrel of the size noted below
with the filament direction perpendicular to the axis of the bend.

Nominal Minimum
Filament Diameter Mandrel Diameter
Inch Millimeter Inches Millimeters
0.0040 0.102 0.625 15.88
0.0056 0.142 0.875 22.22
0.0080 0.203 1.250 31.75
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3.1.5 Resin Coupling: When specified, boron filaments shall couple with an
impregnating resin to meet the property requirements of an applicable
resin- impregnated-product specification.

3.2 Properties: The filaments shall conform to the following requirements;
tests shall be performed on the product supplied and in accordance with
specified test methods:

3.2.1 Tensile Strength: 4.5.1
Minimum Average for each Lot 450 ksi (3103 MPa)
Minimum Average for each Production
Run (Spool, Inspection Unit) 400 ksi (2758 MPa)
Individual Minimum 350 ksi (2413 MPa)
3.2.2 Modulus of Elasticity in Tension: 4.5.2
Minimum Average 58,000ksi (400 GPa)
Individual Minimum 55,000ksi (379 GPa)
3.2.3 Filament Density. maximum: ASTM D 3800

Nominal Diameter
0.0040 inch (0.102 mm)  0.098 pound/cubic inch (2.71 Mg/m3)
0.0056 inch (0.142 mm) 0.094 pound/cubic inch (2.60 Mg/m3)
0.0080 inch (0.203 mm) 0.090 pound/cubic inch (2.49 Mg/ms)

3.2.4 Twist, maximum: 1.0 turn per 10 feet (3 m) 4.5.4

3.3 Quality: Filaments, as received by purchaser, shall be uniform in quality

and condition, smooth, and free from foreign materials and from
imperfections detrimental to usage of the filaments.

3.4 Sizes and Tolerances:

3.4.1 Filament Diameter: Filament shall be supplied in one of the following
diameters, as ordered. Filament diameter shall be determined in
accordance with 4.5.3.

0.0040 inch = 0.0002 (0.102 mm = 0.005)
0.0056 inch + 0.0002 (0.142 mm + 0.005)
0.0080 inch + 0.0002 (0.203 mm + 0.005)

3.4.2 Length: Shall be not less than the net length ordered. Defective

filament, identified but not removed from a length, shall not be counted
as net length.
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