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ZIRCONIUM HYDRIDE

1. SCOPE

1.1 Scope. This specirication covers powdered zirconium
hydride for use in military pyrotechnics.

1.2 Classification. This spec cification covers one gradae and

one class of zirconium hydride.
2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of

invitation for bids, form a part of Cnlb specification:
SPECIFICATIONS
Federal
PPP-D-760 ‘Drums and pPa’ls, Metal (5 and 16.64)
PPP-B-601 Boxes, Wood, Cleated Plywood
PPP-B-621 Boxes, Wood, Nailed and Lock-Corner
STANDARDS
Military
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-707 Air Permeability Fineness
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2.2 Other publicetions. The following document forms a part
of this Specification. Unless otherwise indicated, the issue
in effect on date of invitation for bids shell apply
CODE OF FEDERAL REGULATIONS
49 CFR 71-78 Interstate Commerce Commission
Rules and Regulations for the
Transportation of Explosive and
Other Dangerous Articles
(The Interstate Commerce Commission regulations are now a part
of the Code of Federal Regulations available from the Superintendent
of Documents, Government Printing Office, Washington 25, D.C.
Orders for the above publications should cite '49 CFR 71-78"
latest edition and supplements thereto.)
3. REQUIREMENTS
3.1 Material. Zirconium hydride furnished under this specifi-
cation shall be a material which has been tested and has passed
the tests in section 4. «
3.2 Chemical requifemenub. Zirconium hydride shall conform to
the applicable chemical requirements specified in Table I.
TABLE 1
CHEMICAL REQUIREMENTS
Property Percent Minimum | Percent Maximum
Zirconium plus Hafnium 95.5
Hydrogen o 1.85 2.10
3.3 .Physical requirements. The average particle diameter of
zirconium hydride shall be less than 10 microns.
4, QUALITY ASSURANCE PROVISIONS
4,1 Unless otherwise spe01f1ed herein the supplier is respon51ble
for the performance of all inspection requirements prior to sub-
mission for Government inspection and acceptance. Except as other- -
wise specified, the supplier may utilize his own facilities or any
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commercial laboratory acceptable to the Government. Inspection
records of the examinations and tests shall be kept complete and
avaiiable to the Government as specified in the contract or order.

4.2 Lot. A lot shall consist of the material produced by one
manufacturer in not more than 24 consecutive hours under essen-
tially the same manufacturing conditions and with no change in
materials, providing the operation is continuous. In the event
the process is a batch operation, each batch shall constitute a
lot. (5ee 6.2)

4.3 Sampling. A representative 1/4 pound specimen shall be
removed from each of five representative containers taken from the
lot by the Government inspector. If there are fewer than five
containers in the lot, & specimen shall be removed from each con-
tainer. Each specimen shall be placed in a separate, clean, dry

container sealed and labeled to identify the specimen with the

lot and container represented. Each specimen shall he tested
separately as specified in 4.4 and 4.5:

4.4 Chemical tests

4.4,1 Determination of zirconium-hafnium content. Transfer an
accurately weighed portion of approximately 0.2 gm of the dried
sample to a 100 ml tall form beaker, and add 5 ml of concentrated
sulfuric acid, Add dropwise, 5 ml of a dilute hydrofluoric acid
golution, prepered ty adding 1 ml of hydrofluoric acid (47 percent)
to 19 ml water. Heat the beaker and contents on a hot plate
until fumes of sulfur trioxide are copiously evolved. Allow to
cool, wash down sides of beaker with distilled water and transfer
the contents of the beaker to a 600 ml beaker. Dilute to 250 ml
with water and heat to boiling. Make the solution distinctly
alkaline with concentrated ammonium hydroxide using methyl red as
an indicator. Allow the precipitate to settle, and decant the
solution through a filter paper using a No. 40 Whatman or equiv-
alent filter paper rejecting the filtrate. Add 200 ml of hot
water to the precipitate in the beaker, stir, and allow to settle.
Decant the solution, using the same filter paper. Transfer the
precipitate to the filter paper and wash several times with hot
water. Transfer the paper and precipitate to a previously tared
and ignited porcelain crucible. Burn off the paper cautiously to
avoid loss of zirconium oxide. Caution should be exercised to
prevent the mechanical loss of the light and fluffy zireonium
oxide.  Cool in a desiccator and weigh. Calculate the total
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Percent of zirconium-hafnium == f5:Y32

Where': ,
A - gm of residue
W - gm of sample

4.4.2 Determination of hydrogen Weigh out approximately
gm of previously dried zirconium nyarloe lnco a combustion bo
and place in a combustion train tnrougn whi¢h dry oxygen can
rassed. Heat the tube by placing it in an electrically hea
combustion furnace, gradually brlnglng the temperature to a
red heat. The water evolved from the oxidation of th c

nvdride is collected in a tared tube contai m
perchlorate water absorbent. After all the moisture is sw
the absorbent, weigh the tube to obtain the water absorbed. Cal-
culate the percentage of nyur gen as £

Percent of hydrogen = NYEt: of water absorbed x 11.12
Sample Weight

4.5 Physical tests

4.5.1 Determination of average particle diameter. Determine
the average particle diameter according to Standard MIL-STD-707.

4.6 Acceptanxe criteria

4.6.1 Chemical requirements. A lot shall be accepted for th
chemical requiremants of paragraph 3.2 provided that all sampl
meet the requirements. A lot shall be rejected if one or more
samples fail to meet the chemical requirements.

4.6.2 Physical requirements. A lot shall be accepted for the
average particle diameter requirements of paragraph 3.3 provided
“hat all samples meet the requirements. A lot shall be rejected

if one or more samples fail to meet the physical requirements.

4.7 Resubmission and retest. The contractor shall have the
oprion of having a partial oc complete analysis made .on samples
from each batch in a lot, at no expense to the Government, if
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the contractor elects to resubmit a rejected lot, the contractor
chall remove the defective portions of a lot and present it as a
resubmitted lot. On ~ resubmitted lot, samples shall be taken

as specified in 4.5. The resubmitted lot shall be accepted pro-
vided that all samples pass the tests required by this specifica-

_tion. 1If one or more samples fail to comply with the requirements

of this specification, the lot shall be rejected and may not be
offered for resubmission again.

5.1.1 Level A. 1In additio o
be in accordance with the Code of
71-78' for Sodium Hydride.

ng, P aCKag
2 ]
1

e W h |
Lue 4
Federal Regulations

5.1.1.1 Cleaning, drying, preservative application. Not
applicable.

5.1.1.2 Unit packaging. Twenty-five (25) 1lbs of zirconium
hydride shall be packaged in an hermetically sealed drum type,
37A or 37B in accordance with the Code of Federal Regulations '49
CFR 71-78' and Specification PPP-D-760, Type II Class 1 or 2
sealed as required for sodium hydride in '49 CFR 71-78'.

5.1.1.3 Intermediate package. Not applicable

5.1.1.4 Cushioning. The pack shall incorporate sufficient
cushioning material, bracing, or other adequate shock absorbir |
devices, to ensure that the hermetic seal and container will not
rupture. At the time of packaging or packing, the moisture on-
tent of the cushioning material shall be no more than 5%. Tne pH

range of the material shall be between 6.0 and 8.0.
5.1.2 Level B. Not applicable 1

5.1.3 Level C

.1 Cleaning, drying and preservative application. Not
e _

5.).3.2 Unit packaging. Unit packaging shall be in accordance
with the Code of Federal Regulations for Sodium Hydride.

5.1.3.3 Intermediate package. Not applicable

n
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5.2 Packing

5.2.1 Level A. 1In addition to the following, packing shall be
in accordance with the Code of Federal Regulations '49 CFR 71-78';
for Sodium Hydride.

5.2.1.1 Exterior containers. Four (4) drums packaged as
described in 5.1.1.2, shall be packed in an overseas type wood
box in accordance with Specification PPP-B-601 or PPP-B-621.

5.2.2 Level B, In addition to the following, packing shall be
in accordance with the Code of Federal Regulations '49 CFR 71-78'
for Sodium Hydride.

5.2.2.1 Exterior containers. Four (4) drums packaged as
described in 5.1.1.2, shall be packed in a domestic type wood
box in accordance with Specification PPP-B-601 @ PPP-B-621.

5.2.3 Level C. Zirconium hydride, packaged in accordance with
5.1.3.2 shall be packed to afford protection against damage during
direct shipment from the supply source to the first receiving
activity for immediate use. Containers shall comply with Uniform
Freight Classification Rules or other common carrier regulati ons

applicable to the mode of transportatlon and with the Code of
Federal Regulations ‘49 CFR 71-78' (for sodium hydride).

5.3 Marking

5.3.1 Special markings.. All containers shall be marked as
follows:

"CAUTION: REACTS EXPLOSIVELY WITH WATER".

5.3.2 Normal markings. In addition to the markings required
by contract or order, unit packages, intermediate packages (when
used), and shipping containers shall be marked in accordance with
the requirements of MIL-STD-129 and of the Code of Federal Regula-
tions '49 CFR 71-78' (for sodium hydride).

6. NOTES

The zirconium hydride covered by this
nded for use in the manufacture of pyro-
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6.2 Batch. A batch is defined as that quantity of material
which has been subjected to some unit chemical process or
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INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suitable products at reasonable cost and minimum delay, or will otherwise enhance use of the document,
DoD contractors, government activities, or manufacturers/ vendors who are prospective suppliers of the product
are invited to submit comments to the government. Fold on lines cn reverse side, staple in comer, and send to
preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced document(s) or to amend contractuai requirements. Attach any pertinent data which
may be of use in improving this document. If there are additional papers, attach to form and place both in an
envelope addressed to preparing activity.

DOCUMENT IDENTIFIER AND TITLE

NAME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

[C] DIRECT GOVERNMENT CONTRACT [ ) SUBCONTRACT

¢

1. HAS AMY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE?
A. GIVE PARAGRAPH NUMBER AND WORDING.

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

4. REMARKS

RUIOMITTEON BV /Dod_ gt o 8ot s mmd oddoane o Demddomal) TELEPHONE NO
JUDmMI I L LU BY (Frinidd OF iypoa Nnamé &0 &aaisss = Upusinian =LEERONEZ XY
DATE
AT\ FORM 4 A AN R . S/N 0102-01¢-1802
T o N
U, 1440 REPLACES EDITICN OF { JAN 86 WHICH MAY BE USED

Y7 U S GOVERNMENT FRINTING OFFICE 1973~ 714.866/3963 2.1
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