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2.2 ASTM Publications: Available from American Society for Testing and

Material
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ASTM D11
ASTM D13

ASTM D15
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2.5

ASTM E32
ASTHM F48

s, 1916 Race Street, Philadelphia, PA 19103.

19 - Ash Content of Engine Antifreezes, Antirusts, and Co

93 - Reagent Water

53 - Nonvolatile Matter in Volatile Solvents for Use in P
Varnish, Lacquer, and Related Products

63 - Sampling and Chemical Analysis of Alkylbenzene Sulfo

4 - Relative Initial and Final Melting Points and the Me
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U.S. Gov
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4 - Stress Crazing of Acrylic Plastics in Contact with?d
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2 - Effects of Lleaning and Chemical Maintenance Materig
Painted Aircraft Surfaces
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Storage Stability Testing
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall be a uniform, white, crystalline urea conforming to the
following requirements, determined in accordance with specified test methods
from APHA Standard Methods for Examination of Water and Wastewater:

Method No.
Free Ammonia (NH3), max 300 ppm 132
Chlorides None 112A
Iron, max 2 ppm 124A, B, or C
Sul fide None 157
Sulfateg (SO4) None 156C
Nitrogen, min 46% 135

3.1.1 Moistdre: Shall be not more than 0.40%, determined in“accordance with
ASTM %1568.

3.1.2 Biuret: Shall be not more than 2.1%, determiped in accordancq with
Officjal Methods of the Association of Officdial Agricultural Chemists,
Chapter 2, excluding ion exchange column. “Prepare a standard [curve using
5 mL,|and 25 mL quantities and using a 2=g’sample.

3.1.3 Ash: |Shall be not higher than 0.003%by weight, deteriined in accordance
with ASTM D1119.

3.2 Propert

es: Urea compound shall.Conform to the following requin

ements;

tests shall be performed in accordance with specified test methods on the

product
3.2.1

On Concentrated Urea Lompound:

supplied in concentrated form and at use dilution as spe

perature Stability: Urea compound shall show no chemical

dengting loss-of stability, after being exposed for 120 hr +

rriorationg including evidence of discoloration or other
F+5)\

olatile Matter: Shall be determined in accordance with

cified:

or physical
change
1 at 2°C +3

ASTM D1353

the results reported

Melting Point:

Shall be not lower than 132°C (270°F) and no

than 133°C (272°F), determined in accordance with ASTM E324.

3.2.1.1 Tem
deté
(351
3.2.1.2 Nony
and
3.2.1.3
3.2.1.4

Storage Stability:

Urea compound shall be stable in storage

t higher

for not

less that 12 months at room temperature and shall not deliquesce or
otherwise deteriorate when stored in shipping container or use package,
determined in accordance with ASTM F503.

3.2.2 On Diluted Urea Compound:

Shall be as follows, determined on

p

ASTM D1193, Type IV, water solution of the urea:

a 25%
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3.2.2.1

3.2.2.1.1

3.2.2.2
3.2.2.2.1

3.2.2.2.2

3.2.2.2.3

3.2.2.3

3.2.2.4
p

3.2.2.5

Res

jdue: Urea solution shall leave no residue or stains on aluminum

alloy, determined in accordance with 3.2.2.1.1.

Two 2 x 6 in. (50 x 150 mm) panels of AMS 4049 aluminum alloy shall be
cleaned with acetone and immersed in the urea solution so as to cover
approximately one-half of the panel. After the urea solution has been
applied, the panels shall be placed at 45 deg + 5 from the horizontal
in an oven maintained at 38°C + 1 (100°F + 2) for 30 min. + 1, removed
from the oven, rinsed with room temperature methyl ethyl ketone,
allowed to dry, and the treated and untreated areas of the panels

Vi

Cor

and stains.

rosion of Metal Surfaces:

Sandwich Corrosion: Two 2 x 6 in. (50 x 150 mm) panels off AMS 4049

a

deétermined in accordance with ARP 1512.

Total Immersion Corrosion: Urea solutionsshall neither sh

uminum alloy, after test, shall show a rating not worse fthan 1,

¢

L

f pitting or corrosion of the panels not’ cause a weight change of any

tést panel of AMS 4049 aluminum alloy greater than 0.3 mg/lcm? per
24 hr, determined in accordance with ASTM F483.

pw-Embrittling Cadmium Plate: Jest panels coated with

1
t

Hyd

)w-embritt1in§ cadmium plate shall not show a weight change greater
han 0.3 mg/cmé per 24 hr, determined in accordance with ARP 1511.

rogen Embrittlement: . Urea solution shall be non-embrittlfing,

det

Eff

brmined in accordance with ASTM F519, Types la, 1c, or 2a.

oct on Transpareat Platics: Urea solution shall not craze, stain, or

dis

Folor Type C acrylic plastic, determined in accordance wifth

ASTM F484. The urea solution shall not craze, stain, or discolor

MIL
acc
str

L P-83310 polycarbonate plastic or polysulfone plastic, dqtermined in
brdance with test procedures specified in ASTM F484 on spgecimens
bssed<to an outer fiber stress of 3000 psi (20 MPa) for 30 min. + 2.

b¢t'on Painted Surfaces: Urea compound shall neither dedrease the

levels nor

shall it produce any streaking, discoloration, or blistering of the
paint film, determined in accordance with ASTM F502.

3.3 Quality: Urea compound, as received by purchaser, shall be uniform,
uncoated, and free from foreign materials detrimental to usage of the urea
compound.
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4. QUALITY ASSURANCE PROVISIONS:

4.1

4.2

4.2.1

4.2.2

4.2.3

4.2.3

4.3

4.4

4.4.1

Responsibility for Inspection: The vendor of urea compound shall supply all
samples for vendor's tests and shall be responsible for performing all
required tests. Results of such tests shall be reported to the purchaser as
required by 4.5. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the urea compound
conforms to the requirements of this specification.

Classification of Tests:

Acceptance Tests: Tests to determine conformance to requirenents for
comppsition (3.1), hydrogen embrittlement (3.2.2.3), and effect on
trangparent plastics (3.2.2.4) are classified as acceptance
shal] be performed on each lot.

Peripdic Tests: Tests to determine conformance to‘@wequirements for
tempgrature stability (3.2.1.1), nonvolatile matter (3.2.1.2), melting
point (3.2.1.3), and effect on painted surfacés (3.2.2.5) arel classified
as periodic tests and shall be performed at-afrequency selected by the
vendor unless frequency of testing is specified by purchaser.

Preproduction Tests: Tests to determiffe conformance to al] chnical
requfjrements of this specification are classified as preproduction tests
and ¢hall be performed prior to or-on the initial shipment of] the product
to a|purchaser, when a change in\ingredients, processing, or |poth requires
reapproval as in 4.4.2, and when purchaser deems confirmatory testing to
be required.

.1 For direct U.S. Military procurement, substantiating test data and, when
requested, preproduction test material shall be submitted the
cognizant agency@s directed by the procuring activity, the contracting
officer, or the(nequest for procurement.

Samplipg: Shald’be in accordance with all applicable requirements of

ASTM D]568 and MIL-STD-105, Level S-2; a lot shall be all urea |compound
produced im, one continuous manufacturing operation from the sarle lots of raw
materialstand presented for vendor's inspection at one time.

When a statistical sampling plan and acceptance quality level (AQL) have

been agreed upon by purchaser and vendor, sampling shall be in accordance
with such plan in lieu of sampling as in 4.3 and the report of 4.5 shall

state that such plan was used.

Approval:

Sample urea compound shall be approved by purchaser before urea for
production use is supplied, unless such approval be waived by purchaser.
Results of tests on production urea shall be essentially equivalent to
those on the approved sample.
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