@ A = T Engincering AEROSPACE | AMS 3753
“ Advancing Mobility MATERIAL
400 COMMONWEALTH DRIVE WARRENDALE PA 15095 SPECIFICATION Issued 7-1-83

Revised

MICROSPHERES, CARBON
Hollow

1. SCOPE:

1.1 Form: Thlis specification covers hollow carbon microspheres,
1.2 Application: Primarily as a filler material in syntactic foam ghapes.

2. APPLICABLE DOCUMENTS: The following publications form 'a part of |this
specificatlion to the extent specified herein. The datest issue qf Aerospace
Material Specifications (AMS) shall apply. The applicable issue [of other
documents |shall be as specified in AMS 2350.

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

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods
AMS 2825 - Material Safety Data Sheets

2.2 ASTM Publlications: Available from American Society for Testing [and
Materialsg, 1916 Race Street, Philadelphia, PA 19103.

ASTM D28 Hygroscopic Moisture (and Other Matter Volatile Under the Test
Conditions) in Pigments
ASTM D284l Sampling Hollow Microspheres
ASTM D310l - Determination of Bulk Density and Packing Factor off Hollow

Glass Microspheres

2,3 U.S. Gov 3 ;, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

SAE Technical Board rules provide that: "“All technical reports, including standards approved and practices recom- / C ?
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies /
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 1983 Society of Automotive Engineers, Inc.
All rights reserved Printed in U.S.A.
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2.3.1 Military Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL

REQUIREMENTS :

3.1 Material:

3.2 Finish:

The hollow microspheres shall be composed of thin walled carbon
microballoons, filled with an inert gas.

Unless otherwise specified, microspheres shall not be finished or

coated.

3.3.1 Bulk De

nsity

3.3 Propertiels: The product shall conform to the following requitremen
shall be |performed on the product supplied and in accordance with
methods iEecified in 4.5:

0.012 - 0.020 g/em3

3.3.2 Size Dilstribution, Sieve Analysis

3.3.2.1 Weightt retained on No. 50 mesh 2%

(300

3.3.2.2 Weigh
mesh

3.3.3 volatil
3.3.4 Ash Con

3.4 OQuality:

from imp¢g

L m) screen, max

{45 um) screen, max
e Content, max

tent, max

4. QUALITY ASSURANCE( PROVISIONS:

4.1 Responsib

samples f
required
required

t passing through No. 325 ' 25%

2%

4%

The microspheres, as received by purchaser, shall be uni
quality and condition, clean, smooth, and free from foreign materi
rfections detrimental to usage of the microspheres.

ility/for Inspection: The vendor of microspheres shall
orwendor's tests and shall be responsible for performin
€sts, €sults of su € sha 4

ts; tests
test

form in
als and

upply all
all
rchaser as

by 4.6. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the microspheres
conform to the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests:

Tests to determine conformance to requirements for bulk

density (3.3.1), size distribution (3.3.2), and quality (3.4) are
classified as acceptance tests and shall be performed on each lot.
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Preproduction Tests:

AMS 3753

Tests to determine conformance to all technical

requirements of this specification are classified as preproduction tests
and shall be performed prior to or on the initial shipment of microspheres
to a purchaser, when a change in material or processing, or both, requires
reapproval as in 4.4.2, and when purchaser deems confirmatory testing to

be requ

4.2.2.1

ired.

For direct U.S. Military procurement, substantiating test data and, when

requested, preproduction test material shall be submitted to the

cog
offi

4.3 Samplin

4.3.1 For A

g :

cceptance Tests:

icer, or the request for procurement.
Shall be as follows:

Each lot of microspheres shall)be sampl

accoy
conty
requi
be a

dance with ASTM D2841, using spike sampler "B~ 'modified f
iners, at random to provide sufficient material to perfo
red tests. The number of determinations-for each requir

specified in the applicable test procedure or, if not sp

therelin, not less than three.

4.3.1.1 A
fr
pr
not]

t shall be all microspheres prodiced in a continuous pro

the same batch of raw materials under the same fixed co
ented for vendor's inspectiondat one time. An inspectio

exceed 800 1b (365 kg) of microspheres and may be packag

quantities under the basic 16t~ approval provided the lot ide

is
4.3.1.2 Whe

bee
acc

of

4.,3.2 For P

|

maintained.

a statistical sampling plan and acceptance quality leve
agreed upon byspurchaser and vendor, sampling shall be

reproductlion Tests:

4.4 Approva

L:

4.4.1 Samplé
produc

tion use are supplied, unless such approval be waived by

nizant agency as directed by the procuring activity, the contracting

ed in
by small
all

:Eent shall

ecified

Huction run
hditions and
h 1ot shall

td 1n small
htification

| (AQL) have

in
prdance with such plan in lieu of sampling as in 4.3.1 and the report
B.6.1 shall .state that such plan was used.

As agreed upon by purchaser and venddr.

spheres for
purchaser.

Results of tests on production microspheres shall be essentially
equivalent to those on the approved sample.

4.4.2 Vendor shall use ingredients, manufacturing procedures, processes, and
methods of inspection on production microspheres which are essentially the

same as those used on the approved sample microspheres.

If necessary to

make any change in ingredients, in type of equipment for processing, or in
manufacturing procedures, vendor shall submit for reapproval a statement
of the proposed changes in material or processing, or both, and, when

requested, sample microspheres.

Production microspheres made by the

revised procedure shall not be shipped prior to receipt of reapproval.
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4.5 Test Methods: Shall be as follows:
Bulk Density ASTM D3101
Size Distribution 4.5.1
(Sieve Analysis)
Volatiles 4,5,2
Ash Content 4.5.3
4.5.1 Size Distribution, (Sieve Analysis):
4.5.1.1 Pla on top of 325 mesh (45 ym) sjeve and pan.
Weigh a 25 g + 0.5 sample of microspheres and pour into 500mpsh (300 um)
sieye. Cover.
4.5.1.2 1Install sieve assembly on Thomas shaker, operating at’\190 RPM, for
30 min. + 1. Weigh microspheres remaining on 50 mesh (300 pm) sieve.
Weigh microspheres on pan.
4,5.1.3 Calgulate the percentage retained on each sieve as follows:
4.5.1.3.1 Weight retained on NO. 50 mesh = wWeight of sample on 50 megh x 300
(300 um) screen, % max ordginal sample weight
4.3.1.3.2 Weight passing through No. 325 mesh = Weight of sample on pan x 100
(45 um) screen, % max original sample weight
4.5.2 Volatjle Content: Shall be determined in accordance with ASTM| D280.
Sample size shall be the capacity of the weighing bottle. Repprt the
average of three determinations.
4.5.3 Ash Content:
4.5.3.1 Use|only microspheres which have been previously tested for polatile
content and have. ‘been stored in a desiccator for this test.
4.5.3.2 Dpry|five shallow form, 50 mL capacity, 80 mm rim height mulljite
combustion dishes in a muffle furnace at 700°C + 5 (129C°F # 9) for not
lesT than 30 minutes.
4.5.3.3 Remove dishes from furnace, cool to below 300°C (570°F), and place in
desiccator to cool to room temperature.
4.5.3.4 Weigh the dishes at room temperature to the nearest 0.0001 g and record
weight, (Wj). Spoon in approximately 2 g of microspheres to the
dishes. Reweigh all dishes, (W3).
4.5.3.5 Return dishes to 700°C + 5 (1290°F + 9) furnace for not less than
2 hours.
4 |
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4,5.3.6 Remove the dishes from the furnace.
proceed.

AMS 3753

If there is a black residue,

for not less than 0.5 hr or until all black residue is gone.
dishes to cool to below 300°C (570°F) and place in a desiccator to cool

to

room temperature.

4.5.3.7 Weigh the filled dishes to the nearest 0.0001 gram, (W2).

4.5.3.8

4.6

whe

ReEorts:

copies
the acc
to the
shall i

Calculate the % ash as follows:

If there is no black residue,
return the dishes to the furnace

Allow the

1
o x 100
3 1

= weight of empty dish

weight of dish and contents after
heating ’

weight of dish and contents before
heating

W3

bf a report showing the results of-tests to determine con
eptance test requirements and stating that the microspher
bther technical requirements of this specification. This

designation, lot number, date of.manufacture, and quantity.

4.6.1 A matprial safety data sheet conforming to AMS 2825 or equival

5.

suppl
prepr
purch

produrtion use.

ied to each purchaser-prior to, or concurrent with, the r
bduction test results or, if preproduction testing be wai
ser, concurrent \with the first shipment of microspheres
Each request for modification of formulation

accompanied by a_revised data sheet for the proposed formulati

Resamplling and\Retesting:

If any sample used in the above tests

meet th
based o

nonconf

specified requirements, disposition of the microspheres
thevresults of testing three additional samples for eac
rfing sample. Failure of any retest sample to meet the

ormance to
s conform
report

The vendor of microspheres shall furnish with each shiiment three

hclude the purchase order number, AMS 3753, vendor's produyct

nt shall be
port of

ed by

or

hall be

Ne

fails to

may be
original

pecified

requirements shall be cause for rejection of the microspheres represented

and no
reporte

additional testing shall be permitted.
d.

PREPARATION FOR DELIVERY:

5.1 Packaging and Identification:

Results of all tests shall be

5.1.1 The microspheres shall be packed in sealed, moisture-resistant plastic

bags.
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