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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 Finish: ied to the
boron f| laments.
3.1.3 Splices] Splicing of boron filaments to achieve proper jpackage lengths
shall bg permitted in accordance with the following:
3.1.3.1 Type and Size of Splice: Qverlap splice 1 to 2 inches (25 o 51 mm) in
length| shall be achieved with uniform resin application and shall be
free firom agglomerates. Splices shall be capable of being fdrawn through
a slot| four times as wide as the nominal f¥lament diameter.

3.1.3.2 Splic ive: Shall be a polyimidé-resin-base adhesive cured
suffigiently to withstand processing~and manufacturing progcess
parameters.

3.1.3.3 Thermgl Stability: Each splice-shall support a load of 64 grams = 1 at

205°C |+ 5 (401°F £ 9) for notOless than 10 minutes. Splices shall not
emit Jolatiles at temperatures up to 190°C (374°F).

3.1.3.4 Qualitly of Splice: Shal I~be such that breaks and/or splits| will not

occur pn winding on speols or on unwinding for use.

3.1.3.5 Frequdancy of Splices: Average distance between splices shall be not

less than 1000 feet (305 m), with the shortest length betwgen splices in
any onfe spool fhot less than 500 feet (152 m).

3.1.4 Bending:| Boron filaments shall withstand, without breaking, |bending
through pn ‘angle of 180 degrees around a mandrel of the size |noted below
with the| f¥lament 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 WPa)
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
Nominpl Diameter

0.0040 |inch (0.102 mm)  0.098 pound/cubic inch (2.71 Mg/n3)
0.0056 |[inch (0.142 mm) 0.094 pound/cubic inch (2.60 Mg/&33

0.0080 |inch (0.203 mm) 0.090 pound/cubic inch (2.49 Mg/
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 fragm
imperfectons 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- =0 . +0-
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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4. QUALITY ASSURANCE PROVISIONS:

4.1

Responsibility for

0

Inspection: The vendor of filaments shall supply all
samples for vendor's tests and shall be responsible for performing all

required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the filaments conform
to the requirements of this specification.

4.1.1

Inspection records shall be kept complete and available to purchaser for

at least seven years.

4.2 Classification of Tests:

4.2.1

4.2.2

4.2.3

4.2.3.
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4.3.1.1 A lot shall be that quantity of boron filaments from a single production
run col lected for shipment to a single user or material processor.

0

4.3.1.2 An inspection unit shall be each spool of the same size filaments
produced in one production run manufactured in continuous operation of a
single reactor from the same batches of raw materials. An inspection
unit shall not exceed 5.0 pounds (2.27 kg) of filaments.
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4.3.1.3 When a statistical sampling plan has been agreed upon by purchaser and

0

4.2

.5 Test Metho

vendor, sampling shall be in accordance with such plan in |
sampling as in 4.3.1 and the report of 4.6 shall state that
was used.

.4 Approval:

.4.1 Sample filaments shall be approved by purchaser before filaments for

ieu of
such plan

.3.2 For Preproduction Tests: As agreed upon by purchaser and vendor,

production use are supplied, unless such approval be waived by purchaser.

Results of tests on production filaments shall be essentially
to those on the approved sample.
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4.5.

4.5,

4.5.

4.6

4.7

5.
5.1

5.1.

5.1

5.1

PREPARATION

2 Modulus of Elasticity in Tension:

ASTM D 3379 using either sonic measurements or on tensile speci

Shall be determined in accordance with

mens with

long gage lengths, 10 inches (254 mm) or greater, from which the stress-

strain values can be obtained. In case of dispute, stress-stra

in

measurements using long gage lengths shall be used as the referee method.

Filament Diameter: The diameter shall be measured optically or

by other

suitable means to ensure adherence to tolerance requirements of 3.4.1 and

to provide the base to calculate that the minimum tensile stren
requirements are met.

Twist: After removing, under tension, and discarding approxima
feet (9 m) of filament from the free end of the spool, tag the

gth

tely 30
free end

and unwind, without permitting to untwist, a section of filament 10 feet

(3 m) long. Secure the 10-foot (3-m) length in a vertical posi
the absence of drafts. Free the lower end and count the number
revolutigns made about the vertical axis by the free,

Reports: he vendor of filaments shall furnish with each{shipmen
showing th
requiremen
report shall
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determining

of splices.

include the purchase order number,

tensile strength, and, when specified, the number and

Resampling |and Retesting:
meet the specified requirements, disposition of the filaments may
on the resylts of testing three additienal specimens for each ori
nonconformi
specified requirements shall be cause for rejection of the filame
represented. Results of all tests shall be reported.

FOR DELIVERY:
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Winding shall be uniform and provide for proper unreg¢ling.

Winding Pattern: Fifament shall be closely wound in layers on the spools

but adjacent turns within a layer need not necessarily be touching.
Filament shall be wound so as to avoid producing kinks, waves, and sharp

bends and shall be free to unwind without restriction caused by
overlapping or wedging.

Liner Interleave:

Filament may be wound with a paper liner interleaf

inserted at the end of each layer. Liner material shall be of such stock
as to impart no contaminants to the filament or filament surface which

would affect composite properties.
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