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1. SCOPE:
1.1 Form:

This specification covers carbon in the form of hollow microspheres-
1.2 Application:

This product has been used typically as a filler material ihtsyntactic foam shapes, but usage is not
limited to such applications.

1.3 Safety - Hazgrdous Materials:

While the materials, methods, applications,*and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does nqt address the
hazards which may be involved in suchruse. It is the sole responsibility of the userfto ensure
familiarity with the safe and proper use of any hazardous materials and to take necgssary
precautionary measures to ensureithe health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS:
The following publicatiohs form a part of this specification to the extent specified hergin. The latest

issue of SAE ppblications shall apply. The applicable issue of other publications shall be the issue in
effect on the dgte.afthe purchase order.

2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2825 Material Safety Data Sheets

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

SAE WEB ADDRESS: http://lwww.sae.org
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2.2

2.3

3. TECHNICAL R

3.1

3.2

3.3

ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 280

ASTM D 1895
ASTM D 284

Hygroscopic Moisture (and Other Matter Volatile Under the Test
Pigments

Apparent Density, Bulk Factor, and Pourability of Plastic Materials
Qnmlnling Hollow I\/Iir‘rnclnhnrnc

Conditions) in

U.S. Government Publications:

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

Philadelphia,

MIL-STD-2073-1 DOD Materiel, Procedures for Development afd Application of P

Material:

Requirements

FQUIREMENTS:

Thin walled cprbon microspheres filled with an-inert gas.

Finish:
Microspheres

Properties:

The product shall confofm-to the requirements shown in Table 1; tests shall be perf

shall not be finished. or.coated.

product supplied and.in.accordance with specified test methods.

enue,

ackaging

prmed on the
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TABLE 1 - Properties

Paragraph Property Requirement Test Method
3.3.1 Bulk Density 0.012 to 0.020 g/cm3 ASTM D 1895
3.3.2 Size Distribution, Sieve Analysis 45.1
3.3.2.1 Weight-retaired-en-Ne—506-mesh
(300 um) screen, maximum 2%
3.3.2.2 Weight passing through No. 325
mesh (45 pum) screen, maximum 25%
3.3.3 Volatile Content, maximum 2% 45.2
3.34 Ash Content, maximum 4% 453
3.4 Quality:

The microsph
free from foreg

4. QUALITY ASS
4.1 Responsibility
The vendor o
performing al
confirmatory
requirements

4.2 Classification

4.2.1 Acceptancs

URANCE PROVISIONS:

for Inspection:

of this specification.

of Tests;

acceptance

tests and shall be performed on each lot.

eres, as received by purchaser, shall be uniform in quality and conditi
ign materials and from imperfections detrimental to usage of the micrgspheres.

f microspheres shall supply all samples for vendor's tests and shall bg
required tests. Purchaser reserves the right to sample and to perfori
esting deemed necessary to ensure that the microspheres conform tg

pn, smooth, and

responsible for
h any
the

Tests: Tests for bulk density (3.3.1), size distribution (3.3.2), and quality (3.4) are

4.2.2 Preproduction Tests: Tests for all technical requirements are preproduction tests and shall be
performed prior to or on the initial shipment of microspheres to a purchaser, when a change in
ingredients and/or processing requires reapproval as in 4.4.2, and when purchaser deems
confirmatory testing to be required.

4.2.2.1 Fordirect U.S. Military procurement, substantiating test data and, when requested,
preproduction test material shall be submitted to the cognizant agency as directed by the

procuring activity, contracting officer, or request for procurement.
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4.3 Sampling and Testing:

Shall be as follows:

4.3.1 For Acceptance Tests: Each lot of microspheres shall be sampled in accordance with ASTM D
2841, using spike sampler "B" modified for small containers, at random to provide sufficient
product to perform all required tests. The number of determinations for each requirement shall be

as specifier inthe ;\Inlnlir‘nhln test Inrnr‘nrhm:\ or-if not anprifind therein _notless th

4.3.1.1 Alotshal
raw mate
An insped

43.1.2

4.3.2 For Preprod

4.4 Approval:

4.4.1 Sample mid
supplied, unless such approval be waivedby purchaser. Results of tests on prod
microspher

4.4.2

45 Test Methods:

an three.

When a s
be in accq
that such

Vendor shall use ingredients, manufacturing procedures, processes, and methods
production

microspher
processing,
proposed ¢
Production

reapproval.

be all microspheres produced in a continuous production run fram-the
ials under the same fixed conditions and presented for vendor's,insped
tion lot shall not exceed 800 pounds (363 kg) of microspheres.

atistical sampling plan has been agreed upon by purchaser and vendg
rdance with such plan in lieu of sampling as in 4.3 and the report of
plan was used.

uction Tests: As agreed upon by purchaser<and vendor.

rospheres shall be approved by purchaser before microspheres for pr

bs shall be essentially equivalent to those on the approved sample.

microspheres whichirare essentially the same as those used on the ap
ps. If necessaryto-make any change in ingredients, in type of equipm
or in manufacturing procedures, vendor shall submit for reapproval a
nanges in ingredients and/or processing and, when requested, sample
microspheres made by the revised procedure shall not be shipped pri

b same batch of
tion at one time.

r, sampling shall
4.6 shall state

pduction use are
Liction

of inspection on
proved sample
ent for
statement of the
microspheres.
Dr to receipt of

Shall be as follows:

4.5.1 Size Distribution, (Sieve Analysis):

4511

0.5 sample of microspheres and pour into the 50 mesh (300 um) sieve. Cover.

451.2

Place 50 mesh (300 um) sieve on top of a 325 mesh (45 um) sieve and pan. Weigh a 25 gram *

Install sieve assembly on a Thomas shaker, operating at 190 RPM, for 30 minutes £ 1. Weigh

microspheres remaining on the 50 mesh (300 um) sieve. Weigh microspheres on pan.
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4.5.1.3 Calculate the percentage retained and passing the sieves as shown in Equation 1 and

Equation 2.
Amount retained on No. 50 mesh (300 mm) screen, %, maximum = (Eq. 1)
amount of sample on No. 50 mesh (300 mm)screen. 100
original sample amount
Amount passing through No. 325 mesh (45 nm) screen, %, maximum = (Eq. 2)

afnount of sample on pan .
briginal sample amount

100

4.5.2 Volatile Conptent: Shall be determined in accordance with ASTM D 280..'Sample gize shall be the
capacity of the weighing bottle. Report the average of three determinations.

45.3 Ash Content:

45.3.1 Use only microspheres which have been previously tested for volatile content ahd have been
stored in & desiccator for this test.

4.5.3.2 Dry five shallow form, 50 mL capacity, 80 mm £im height mullite combustion dishes in a muffle
furnace af 700 °C £ 5 (1292 °F + 9) for not leéss than 30 minutes.

4.5.3.3 Remove dishes from furnace, cool to below 300 °C (572 °F), and place in desicfator to cool to
room temperature.

4.5.3.4 Weigh the dishes at room temperature to the nearest 0.0001 gram and record weight, (W,).
Spoon in ppproximately 2 grams of microspheres to the dishes. Reweigh all dighes, (W3).

4.5.3.5 Return dishes to 700-"C'+ 5 (1292 °F + 9) furnace for not less than two hours.

4.5.3.6 Remove the dishes from the furnace. If there is no black residue, proceed. If there is a black
residue, return thie dishes to the furnace for not less than 0.5 hour or until all blgck residue is
gone. Allpwthe dishes to cool to below 300 °C (572 °F) and place in a desiccatqr to cool to room
temperature.

4.5.3.7 Weigh the filled dishes to the nearest 0.0001 gram, (W,).
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4.5.3.8 Calculate the % ash as shown in Equation 3.
% Ash = 2= Wi 149 (Eq. 3)
WS_Wl

Where:

W, = weight of empty dish

Wy
W3

4.6 Reports:

The vendor o
determine co
conform to th
number, AMS

46.1 A material

purchaser f
testing be W

use. Each

the proposs

4.7

If any sample
microspheres
nonconformir]
cause for rejq

5. PREPARATION

5.1 Packaging an

5.1.1 The micros

Resampling 2

= weight of dish and contents after heating

= weight of dish and contents before heating

nformance to the acceptance test requirements and stating that the m
b other technical requirements. This report shall include the purchase
3753A, vendor's product designation, date of manufacture, and quan

S

rior to, or concurrent with, the report of preproduction test results or, i

equest for modification of formulatiofshall be accompanied by a revis
d formulation.

nd Retesting:

used in the above tests fails to meet the specified requirements, disp
may be based on-the'results of testing three additional samples for e
g sample. Failure-of any retest sample to meet the specified requiren
ction of the microspheres represented. Results of all tests shall be re

| FOR DELIVERY:

d.ldentification:

f microspheres shall furnish with each shipment a report sfiowing the |

afety data sheet conforming to AMS 2825, ‘arequivalent, shall be sup

aived by purchaser, concurrent with the-first shipment of microsphere

esults of tests to
crospheres
brder number, lot
Lity.

plied to each
preproduction

s for production
pd data sheet for

bsition of the
Ach original
nents shall be
ported.

pheres shall be packed in sealed, moisture-resistant plastic bags.

5.1.1.1 Microspheres may be packaged in small quantities and delivered under the basic lot approval

provided

51.2

lot identification is maintained.

Individual bags of microspheres shall be packed in an exterior container capable of protecting the

microspheres, during shipment and storage, against damage from exposure to weather or any
other normal hazard.
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