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1. SCCPE

1.1 Scope. This specification covers the requirenments for hydrazine -
uns-di net hyl hydrazine (N;Hs - UDVH) propellant.

2. APPL| CABLE DOCUMENTS

2.1 GCeneral. The docunments listed in this section are specified in
sections 3 and 4 of this specification. This section does not include
docunents in other sections of this specification or recommended for
additional information or as exanples. VWhile every effort has been made to
ensure the conpl eteness of this list, docunent users are cautioned that they
must neet all specified requirenents docunents cited in sections 3 and 4 of
this specification, whether or not they are listed.

2.2 Covernnent docunents.

2.2.1 Specifications, standards, and handbooks. The foll ow ng
specifications forma part of this document to the extent specified herein.
Unl ess ot herwi se specified, the issues of these docunents are those listed in
the issue of the Departnent of Defense |Index of Specifications and Standards
(DoDI SS) and suppl ement thereto, cited in the solicitation (see 6.2).

SPECI FI CATI ONS

DEPARTMENT OF DEFENSE

M L- PRF- 25604 - Propell ant, uns-Di nethyl hydrazi ne

M L- PRF- 26536 - Propellant, Hydrazine

M L- PRF- 27401 - Propellant Pressurizing Agent, N trogen
M L- PRF- 27407 - Propellant Pressurizing Agent, Helium

Beneficial coments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunment shoul d be addressed to:
Code (68) SA-ALC/ SFSP, 1014 Billy Mtchell Blvd/ STE 1, Kelly AFB TX 78241-
5603, by using the standardi zati on Docunent | nprovenent Proposal (DD Form
1426) appearing at the end of this docunent or by letter

AVEC N A FSC 9135

DI STRI BUTI ON STATEMENT A.  Approved for public release; distribution is
unlimted.
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(Unl ess ot herw se indicated, copies of the above specifications, and
standards are available fromthe Standardi zati on Docunent Order Desk, 700
Robbi ns Avenue, Buil ding 4D, Phil adel phia PA 19111-5094).

2.3 Non- Governnent publications. The follow ng docunents forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents which are DoD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless otherw se specified, the issues
of docunents not listed in the DoDISS are the issues of the docunents cited in
the solicitation (see 6.2).

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2276 - Test Method for Particulate Contam nant in Aviation
Fuel by Line Sanpling (DoD adopt ed)

ASTM E 29 - Practice for Using Significant Digits in Test Data
to Determ ne Confornmance with Specifications (DoD
adopt ed)

(Application for copies should be addressed to the Anerican Society for
Testing and Materials, 1916 Race Street, Phil adel phia PA 19103-1187.)

2.4 Oder of precedence. |In the event of a conflict between the text of
this docunent and the references cited herein, the text of this docunent takes
precedence. Nothing in this docunent, however, supersedes applicable | ans and
regul ati ons unl ess a specific exenption has been obtai ned.

3.  REQUI REMENTS

3.1 Chemical and physical properties. The propellants, hydrazine
conformng to ML-P-26536 and uns-di net hyl hydrazi ne conformng to M L-P-25604,
shall be used in this propellant m xture. The chem cal and physica
properties of the propellant m xture shall conformto those listed in table
when tested according to the applicable test nethods.

3.2 Limting values. The followi ng applies to all specified imts in
this specification: For purposes of determ ning conformance with these
requi renents, an observed value or a cal cul ated val ue shall be rounded off “to
the nearest unit” in the last right-hand digit used in expressing the
specification limt according to the roundi ng-off nethod of ASTM Practice E 29
for using Significant Digits in Test Data to Determ ne Confornmance with
Speci fications.

3.3 Filter. Afilter with a 10-m croneter nomi nal and 40-m croneter
absolute rating shall be installed between the manufacturer’s plant system and
the container to be filled for delivery.

3.4 (Qualitative. The propellant shall be col orless, honogeneous |iquid
when exam ned visually by transmtted |ight.

4. VERI FI CATI ON

4.1 dassification of inspections. The inspections shall be classified
as quality confornmance inspections.
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4.2 Quality confornmance inspection. Unless otherw se specified
(6.2),each filled shipping container shall be considered a | ot and shall be
sanmpl ed. Each sanple shall be subjected to the visual exam nation described
in 4.3.1 for conformance to 3.4 and to the tests described in Table I for
conformance to the requirenments specified in Table I

TABLE |I. Chemical and physical properties.
Properties Limts Test
Par agr aph
Hydrazi ne (percent by wei ght) 51 + 0.8 4.3.2
UDIVH (percent by wei ght) 47 mn 4.3.2
Wat er (percent by weight) 1.8 max 4.3.2
Total hydrazine, UDVH and 98.2 nin 4.3.2
am nes (percent by weight)
Pa{;igggate (mlligrams per 10 max 4.3.3
i

4.2.1 Sanple. A sanmple consists of not |ess than 600 nL of propellant.
Unl ess ot herwi se specified, quality conformance tests shall be nmade on the
sanmpl e of propellant taken directly fromthe shipping container. Wen
requi red, the sanmple shall be forwarded to a | aboratory designated by the
procuring activity for subjection to the quality conformance tests specified
herein. The bottle intended for sanpling shall be specially cleaned and
handl ed according to the procedure described in 4.3.3

4.2.2 Rejection. Wen any sanple of the propellant tested in accordance
with 4.3 fails to conformto the requirenments specified herein, the entire | ot
represented by the sanple shall be rejected.

4.3 Test nethods.

4.3.1 Examination of product. The propellant shall be visually exam ned
while performng test specified in 4.3.3 to determ ne conpliance with the
requi renent as specified herein. Exam nation to ensure that the materi al
conforms to 3.4 shall be conducted after the sanple has been transferred to
the 500 nmL graduated cylinder

4.3.2 Hydrazine - uns-dinethyl hydrazi ne assay and water. The propell ant
and water content of the sanple shall be determ ned by the foll owi ng nethod.

4.3.2.1 Gas chromat ographi ¢ net hod.

4.3.2.1.1 G@Gas chronmatographic colum. The columm to be used for this
analysis is the J&W Scientific fused silica nmegabore colum with a liquid
phase of Durabond Wax.

4.3.2.1.2 Gas chronmatographi c paraneters. Suggested experinenta
paranmeters for analysis are as foll ows:

Col unm di nensi ons 30 m~ 0.518 m
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Sanpl e size 1 nL

Carrier gas hel i um

Carrier gas flowrate 8 nL/mn

Initial colum tenperature 60°C (140°F)

| sot hermal hold tine 4 mn

Gradient heating rate 10°C/ mn (18°F/ m n)
Fi nal tenperature 140°C (284°F)

Final isothermal hold tine 2 mn

Condition the colum with an injection of a 1 nL sanple before begi nning the

analysis. The heating rate and final tenperature should be adjusted so that

aniline is conpletely eluted fromthe colum before the end of the analysis.

The anal yst may vary the tenperature, flow rate, columm size, and sanple size
to optimze the procedure.

4.3.2.1.3 Calcul ations.

A K
%UDMH :W' 100

A
%N H, =2

" 100

AHZOKHZO
R

" 100

wher e

Kuown » Ko = the normalization factors for UDWVH and HO.

Auomr »Ann, »Auo = the neasured areas of the UDMH, NH,, and HO peaks
multiplied by their signal attenuation factors.

a AK, = the sumof all the neasured peak areas in the

1
chromatogram mul tiplied by their respective signal
attenuation factors and normalization factors.

Assunptions: The nornalization factor for NpHy = 1.000. The normali zation
factors for trace volatile inpurities = Kpw

4.3.2.1.4 Calibration procedure. Obtain the normalization factors for
each conponent by observing the areas produced by a specially prepared
m xture, designated the reference standard. Prepare the standard with freshly
distilled conponents assayed by the gas chromatographic procedure of their
respecti ve specifications; for exanple, N;H; ML-P-26536 and UDVH M L- P- 25604.
The conposition of the m xture should be approximately 51 percent NH,, 48
percent UDVH, and one percent H,O Wigh each conmponent to 0.1 mlligram
The order of addition in the standard preparation shall be NH,, HO and
finally UDMH  Calcul ate the actual conposition as foll ows:
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%UDMH — WUDMH ’ a‘SsayUDMH
total weight

Wy,u, ~ assayy,,

total weight

%N,H, =

(W0~ 200)+ (Wi, * %H,0) + (Wi ~ %H.,0)
total weight

%H,0 =

wher e

Wy, n, 'Woomn sWh,o = the weight of each conponent.

WNZH4 " %H,0 = the weight of N;H, tinmes the percent HO deternmined in
the assay as per M L-P-26536.
Wiomy ~ %H,0 = the weight of UDWH tines the percent HO deternined

in the assay as per M L-P-25604.

Anal yze the referenced standard in according to 4.3.2.1.2. Calculate the
nornalization factors as foll ows:

%UDMH * A, ,,
K - 214
- %N2H4 ’ AUDMH

%H,0" A,
K 274
e %N, H, ’ Auo

wher e

Ko Kuomn = the normalization factors for HO and UDVH.

Aun, »Avomn  Auo = the neasured areas of the NH,, UDVH  and HO peaks
multiplied by their signal attenuation factors.

4.3.2.2 Equipnent. The follow ng equi pnent shall apply as test
condi tions of 4.3.2.

a. Gas chromatograph - incorporating a thermal conductivity detector.

b. Recorder - potentionetric strip chart, 0 - 1 mllivolt, 1 second FS
response, with integrator.

c. Colum - J&W Scientific fused silica negabore colum with a liquid
phase of Durabond Wax.

d. Hypodermic syringe - 1 microliter, fixed needle.
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e. Regulator - helium to fit the cylinder

4.3.3 Particulate. The propellant sanple shall be tested for
contam nation in accordance with ASTM D- 2276, Method A, with the foll ow ng
exceptions:

4.3.3.1 Mx the sanple thoroughly by shaki ng the sanpl e contai ner
| mredi ately pour 500 nlL of the sanple into a clean 500-nlL graduated cylinder
Use this 500 nL of propellant for the particul ate anal ysis.

4.3.3.2 Use a solvent resistant filter disc nade from such materials as
MI1lipore, LSWP-04700 (Mtex-Teflon), MIIlipore URW 04700 (Sol vinert), or

Gel man VF-6, (Fluoride-Metricel); plain, white, 10+3 microns, 47 nm di aneter,
or equivalent instead of that specified in ASTM D 2276.

4.3.3.3 The drying oven tenperature shall be 70°C (158°F) instead of the
90°C (194°F) specified in ASTM D 2276.

4.3.3.4 Filtered isopropyl alcohol shall be used for rinsing the sanple
bottle and filter hol der instead of petrol eumether specified in ASTM D 2276.

5. PACKAGQ NG

5.1 Packagi ng. For acquisition purposes, the packagi ng requirenents
shall be as specified in the contract or order (see 6.2). Wuen actua
packagi ng of materiel is to be performed by DoD personnel, these personne
need to contact the responsible packaging activity to ascertain requisite
packagi ng requirenments. Packaging requirenments are maintai ned by the
Inventory Control Point’s packaging activity within the MIlitary Departnent or
Def ense Agency, or within the Mlitary Department’s System Command. Packagi ng
data retrieval is available fromthe managing Mlitary Departnent’s or Defense
Agency’ s aut omat ed packaging files, CD ROM products, or by contacting the
responsi bl e packagi ng activity.

6. NOTES

(This section contains information of a general or explanatory nature
that may be hel pful but is not mandatory.)

6.1 Intended use. The propellant described by this specification is
i ntended for use as an fuel in rocket engines.

6.2 Acquisition requirenments. Acquisition docunents nust specify the
fol |l owi ng:

a. Title, nunber, and date of the specification

b. Issue of DoDISS to be cited in the solicitation, and, if required,
the specific issue of individual docunents referenced (see 2.2.1 and 2. 3).

c. Method of shipment, type and capacity of containers.
d. Quantity by weight.

e. Wen a different sanpling plan is required (4.2).

6
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f. Packaging requirenents (see 5.1).

6.3 Part or identifying nunber (PIN). The PIN to be used for propell ant
acquired to this specification is M27402.

6.4 Subject term (key word listing).

Fuel
Hydr azi ne
Propel | ant

Rocket engi ne
uns- di et hyl hydr azi ne

6.5 Changes from previous issue. Marginal notations are not used in
this revision to identify changes with respect to the previous issue due to
t he extent of the changes.

Cust odi ans Preparing Activity
Navy - AS Air Force - 68
Air Force - 68
G vil Agency Interest
Revi ew Activities NASA
Air Force - 19
(Project 9135-0141)
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