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MIL-P-27407A
28 November 1978

SUPERSEDING
MIL-P-27407 (USAF)
4 February 1964

MILITARY SPECIFICATION
PROPELLANT PRESSURIZING AGENT HELIUM

This specification is approved for use by all Departments and Agencies of the
Department of Defense.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers the requirements for two types of
helfum. Helium furnished under this specification shall be Bureau of Mines
helium pursuant to the Code of Federal Regulations, Title 30 CFR 602.

1.2 Classification. Helium shall be of the following designated types and
grades as specified (6.2).

Type 1 -~ Gaseous Helium
Grade A - Pressurizing Helium
Grade B - Respirable Helium
Type Il - Liquid Helfum
2. APPLICABLE DOCUMENTS
2.1 The following documents of the issue in effect on date of invitation

for bids or request for proposal, form a part of this specification to the
extent specified herein.

SPECIFICATIONS
Military
MIL-C-45662 Calibration System Requirements.
MIL-C-52752 Cylinders, Compressed Gas, Packaging of.

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addressed to: Afr Force Rocket Propulsion Laboratory (LKCP),
Edwards AFB CA 93523, by using the self-addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at the end of

this document or by letter.
FSC 9135
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STANDARDS ) ~
Military
MIL-STD-101 Color Code for Pipelines and for
Compressed Gas Cylinders.
MIL-STD-129 Marking for Shipment and Storage.
MIL-STD-172 Color Codes for Containers of Liquid
Propellants,
MIL-STD-14T Inspection and Maintenance of Compressed

Gas Cylinders.

(Copres o* specificaticns, standards, drawings, and publications required
by suppliers ir connection with specific procurement functions should be

obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other Publications. The following documents form a part of this speci-
fication to the extent specified herein. Unless otherwise i1ndicated, the
issue in effect on date of inviteticr for bids or request for proposal shall
apely.

Research Paper No. 1965 Measurement of Water in Gases by Electri- ) ~
cal Conduction in a Film of Hygroscopic
Material anc the Use of Pressure Changes
in Calibration.
(Application for copies should be addressed to the National Bureau of
Standards, Washington, D.C 20234.)
Bureau of Mines
Report of Investiga- An Improved Method and Apparatus for
tions 7444 Analysis of Impurities in Helium.
Information Circular Computing Volume of Cylindrical Steel
1C 8367 Containers at 10 to 10,000 psia.
(Application for copies should be addressed to the Publications Distribution
Section, Bureau of Mines, 4800 Forbes Street, Pittsburgh, Pennsylvania 15213.)
Code of Federal Regulations
30 CFR 602 Purchase of Helium by Federal Agencies and
Their Contractors.
2 ~—
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49CFR 170-179 Department of Transportation Rules
and Regulations for the Transporta-
tion of Explosives and Other Dan-
gerous Articles.

(Application for copies should be addressed to the Superintendent of Docu-
wents, U.S. Government Printing Office, Washington, D.C. 20402.)

American Society for Testing and Materials (ASTM)

E 29-73 Recommended Practices for Indicating
Which Figures are to be Considered
Significant in Specified Limiting
- Values.

(Application for copies should be addressed to the American Socfety for
Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

3. REQUIREMENTS

3.1 Chemical and Physical Properties.

3.1.1 Type I Helium. Unless otherwise specified (6.2 and 6.3.1), Type 1
helium shall conform to the 1imits listed in Table I when tested according
to the applicable test methods (4.5).

3.1.2 TYype Il Helium. Impurity 1imits for liquid helium are not specified
since sufficient technical data and analytical procedures are not available
to warrant a definitive quantitative specification. Acceptability by the
procuring activity shall be based on contractor or supplier good processing
techniques and certification of conformance to the filtration requirement
3.1 3 and heljum assurance test 4.6 specified herein.

3.1.3 Fittration.

3.1.3.7 Type I. Unless otherwise specified, Type I helium need not be
filtered (6.2).

3.1.3.2 Type II. Unless otherwise specified, Type Il shall be delivered to
the final shipping container through a 10 micron stainless steel filter (6.2).

3.2 Limiting Values. The following applies to all specified 1imits of this
specification. For purposes of determining conformance with these require-
ments, an observed value or a calculated value shall be rounded off "to the
nearest unit" in the last right-hand place of figures used in expressing the
1imiting value, in accordance with the rounding-off method of ASTM Recommended
Practice E 29-73, indicating which place of figures is to be considered signi-
ficant in specified limiting values.
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‘TABLE 1, REQUIREMERTS

TYPE 1, (GASFOUS)

LIMIT i
COMPOSITION TEST METHOD |
GRADE A | GRAGE E

Helium percent by volume - nin. 99.895 99.997 4.5
Dev' Point - not higher tharn -78°F -7€°F

Maxirum Allowable Impurities
ppr by volume

Water ¢ 9 4.£.2.1
Hydrocarbons (as methane) 5 ] 4.5.2.2
Cxygen 3 3 £.8.2.3
Nitrocen + Argon 14 5 4.5.2.4
Neon 23 23 4.5.2.4
Hydrogen ] 1 4.5.2.4
Carbon Dicxice 1 4.5.2.5
Carbon Monoxide 1 4.5.2.5
Total Allowable Impurities 50

TYPE I1 (LIQUID) SEE 3.1.2
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3.3 Fillinc Pressure. Each gaseous helium container (cylinder, tube bank

car or tube bank truck) shall be filled to the allowable filling pressure in
uccordance with the pressure-temperature conversion chart contained 1n

Table II, based on the rated service stamped onthe cylinders and the ambient
temperature, and DOT requlations. The net content in standard cutic feet
(SCF) of each container shall be the gas volume corrected to 70°F (21°C) and
14.7 psia as shown 1n Bureau of Mines Circular IC 8367, when tested 1n accord-
ance with 4.5.3.1.

3.4 leakage. Containers and valves shall not leak when tested in accerdance
with 4.5.3.2.

2.5 Reyected Filled Container. Filled containers rejected as a result of a
test failure shall be processed in accordance with the following processing
requirements.

Test Failure Processing Requirement
(a) Total Hydrocarbons (4.5.2.2) 3.5.1
(b) Oxygen (4.5.2.3) 3.5.1
{c) Other gases (4.5.2.4) 3.5.1
fd} Carbon Dioxide and Carbon Monoxide 3.6.1
(4.5.2.5)
(e) Moisture (4.5.2.1) 3.5.1
(f) Filling pressure (4.5.3.1) 3.5.2
(a) Leakage (4.5.3.2) 3.5.3

3.5.1 Impurity. Containers rejected for impurity content shall be dis-
charged to zero psig pressure ana processed in accordance with 5.2.1 before
refilling.

5.2 Filling Pressure. A container having more than the maximum allowable
f11ling pressure shall be discharged to the acceptable range as specified in
3.3. Recharged containers shall be retested as freshly filled containers.
(y11gdcrs recharged shall not be selected as a test sample specified 1n
4.3.2.

3.5.3 Leakage. If leakage occurs through the valve or at the junction be-
tween the valve and the container, the container shall be discharged tv zero
psig and valve reinstalled, repaired or replaced in accordance with 5.2.1.
The container shell then be dried 1n accordance with 5.2.1 before refilling.
Leakage through the container wall shall be cause for rejection and the con-
tainer shall be discharged and processed in accordance with 5.2.1

4. QUALITY ASSURANCE PROVISIONS

4 1 Responsibility for Inspection. Unless otherwise specified in the con-

tract or purchase order, the supplier 1s responsible for the performance of

all inspection requirements as specified herein. Except as otherwise speci-
fied, the supplier may utilize his own facilities or any commercial
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Table II - Pressure - Temperature Conversion Chart*

Comtuner Service Pressare

toapressed m pag)

2203

§73s
170
1772
170
1789
170
1800
IR1S
1823
1832
1840
184y
{8SR
1RO
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[BAR]
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1934
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11is]
1'nd)
[ox)
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2284
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2116
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2146
2156
2166
2176
2186
2196
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2216
2226
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2246
R
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2276
2283
22095
2303
2315
2325
2335
RET
2333
2365
2375
2384
234
2304
2414
2424
RERR
2444
2433
J403
2473
2483
REUE
2303
2513
2522
2532
2542
2332
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Table II - Pressure -Temperature Conversion Chart* (Continued)
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Container Service 'ressure

(exprossed i peig)
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o
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* From CGA Specification G-9.1
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laboratory unless disapproved by the Goverrnment. The Government reserves
the right to perform any of the 1nspectiors set forth i1n the specification
where such inspections are deened necessary to assure that supplies and
services conforr to prescribed requirements (6.2).

£.1.1 Pcints of Inspection. When heliur containers are filled from pro-
duction plant systers or aother ctorage facilities fcr delivery to destina-
tion by any mode of transportation, quality confermance tests shall be
conducted on the cortainer contents prior to leeavirc the site of filling or
shipment (6.2).

4.2 Classificaticn of Tests. The inspection and testing of helium shall —
be classified as quality confcrmance tests

4.2 Quality Conformance Tests MNuality conformance tests shall consist of:

(a) individual tests .... .. ..e.ovrnevnnn Y
4,

|
(B)  Samp ing tesSte . . ... i e .2

w

4.3.17 Individual Tests, Each centainer ¢f heliur stall be subjected to
the following tests

(a) F11linc Pressure ....... e e e 4
(b) Leakage ... ..v ittt et e 8

4.3.2 Samcling Tests. Type 1 heliurm shall te selected 1n accoraance with
4 3.2.1 and tested for the recuirerments of Tatle 1 as specified in 4.5,
Type 1] heliur shall te selected 1n accordance with & 3.2.2 and tested for
the requiremer*s of 2 1.2 as specitied in & €.

4,3.2.1 Samplinc Plan - Type |

4.3.2.1.1 Lot.

4.2.2 7.1.1 Containers. When heliur gas cylircers cor tubes are filled,
each set c¢f cylinders cor tubes charged on the serme marifold et the same
tire shall constitute @ 1ot  Tubes that are interconnected shall be con-
sidered as one 1ot for the purpose of this specification. The number of
samples per lct stall conform to Table III.

TRELE IIT - TEST SAMPLES

Lot Size Nurber of Samples
2 to 10 1
11 to 4C 2
41 to 70 2
71 arc ug a
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4.3.2.1.1.2 Contractor Sample. Samples taken ty a ccmmercial vendor shall
consist of not less than & cubic feet of heliur obtained in any suitable
sampler. Unless otherwise specified, quality conformance tests shall be
made upcr: each sample taken directly from the shipping containers. When
required, an equivalent sample quantity shall be forwarded to a laboratory
desranated by the procuring zctivity for subjection to the quality conform-
ance tests specified herein.

£.2,2.2 Sampling Plan - Type 1]. Each filled container of Type 11 helium
shall constitute a lot.

£.4 Test Corditions.

4.4.1 Temperatures. Temperaturec shall te measured using a mercury-in-
alass thermometer or thermocouple hivina scale divisions of one degree
Fahrenheit. Thermometers or thermocouples used for measurino temperatures
during fillinc of containers shall te in contact with the outside surface
of the container.

£,2.2 Pressure. Pressure shall be measured by means c¢f precision Eourdon
tube gaces or ary other laboratory typc pressure measuring cevice accurate
to plus or minus 10 psi and having scale increments of 20 psi or smaller.

4.4,3 Calibration. Test equipment shall te calibrated as applicatle in
accordance with FiL-C-456€2.

4.5 Test Methods - Type 1
4.5.1 Helium {percent by volume)}. The helium percent shall te found by

determining the agareqate impurities by the methods described ir succeeding
sections. The percent heliur is the value obtained when this amount,
expressed as volume percent, is subtracted from 1C0.

4.5.2 Impurities

4.5.2.17 Mpisture - Tvpe I Helium. The sample shall be tested for moisture
content in accordance with one of the following methods. The electrolytic
method described in 4.5.2.1.1 shall be the reference method.

(a) Electrolytic moisture apparatus (hyarometer) operated on a range
no greater than ten times the specified maximum moisture content.

(b} Frost (dew) pofnt methoc.

(¢} C[lectrical conductivity method in accordance with NBS Research
Faper RP 18€E.

(d) Piezoelectric: sorption hyarometer operated on a2 range no greater
than ten times the specified maximum moisture content.
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(e) Aluminur oxide capacitor equipped analyzer operated or a range no
greater than ten times the specified maximum moisture content.

4.5.2.1.7 Electrolytic Method.

4.5.2.1.1.1 Procedure. Connect the sargle container to a pressure regulator
which 1s attached to the electrolytic moisture apparatus. Open the sample
container valve and adjust the prressure to the apparatus in accordance with
the manufacturer's recommended value. Allow sufficient time for the indicated
moysture content to becorme stable and read the value obtainec while using the
most sensitive scale setting possibtle for the moisture content of the sample.
Report the moisture content in terms of ppm by volume.

4.5.2.1.1.2 FEauipment. The test equipment, or its equivalent, shall consist
of the following-

(a) PReoulator, helwum ¢iffusior resistant, metal diaphragm.
(b) Stainless stee) tuting, maxamun CD of 1/& inch.

(¢) Apparatus, electrolytic, myisture, Beckman Cat. No. 179C2, Con-
solvdated Electrodynamics (orp. koae? No. 2€-35C,

4.5.2.2 Total Hydrocarbons. A toteai hydrocarbcn analyzer meeting the re-
quirements of &.5.2 2.1 shall te usts for the determination of hydrocarbons
in helium.

4.5.2.2.1 Total Hydrocarbon Analyzer. The total hydrocarbon analyzer shall
be operated or a method such that al) hydrocarbcns in the sample stream
shall be reduced to a comron reference. The common reference shall be
quantitatively analyzed and indicated in ppm by volume as methane equivalent.
The sensitivity of the analyzer shall be 0.2 ppm or 20% of the specified
maximum, whichever is greater. The meter or recorder shall have a span of

5 times the specified maximum or less.

4.5.2.3 Oxvaoen. Cylinder-filled helium samples or samples for container-
filled helium shall be connected to the inlet of a specific oxygen analyzer
which operates on an electrolytic, galvanic cell (e.c., polaroaraphy), heat
of reaction principle of measurement, or any other applicable principle.
Calibration of the analyzer may be performed with accurate trace oxygen
standards, or intearally in accordance with Faraday's Law. The sensitivity
of the instrument, when calibrated, shall be 0.2 ppm or 20% of the specified
maximum, whichever is greater. The meter or recorder shall have a span of

5 times the specified maximum or less. In cases of dispute, the calvanic
cell shall be used as the referee.

4.5.2.4 (ther Gaseous. The sample shall be tested for other gaseous trace
impurities using a gas chromatograph in accordance with the method described
in 4.5.2.4.1. The analyzer shall be capatle of separating and determining

each component Appropriate impurity concentration techniques may be used to
attain sersitivity.

10
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4.5.2.4.1 Procedure. Assemble a gas chroratograph and calitration system
as shown, or equivalent to that shown in Figure 1. Insure that the
apparatus is free from helfum leaks by pressurizing to normal operating
pressures and testing each connection with leak detecting solution. After
any leaks are eliminated it may be necessary to puroe the apparatus for
several days in order that all residual ajr be removed from the system.
After the recorder baseline becomes stable, and replicate helium analyses
indicate a constant impurity level, the gas chromatograph is ready for
sample analysis. Cornect the sample to the sampling valve and adjust the
sample flow to 100 milliliters (m1) per minute (measured at the rotameter).
Allow the sample to purge the valve for several minutes and then inject

the sample into the chromotograph column. Several replicate injections may
be necessary in order to ottain a reproducible impurity level. Read and
record the indicated peak hefight or peak area for each trace impurity. The
first peak appearing on the chromatograph is a pressure surge followed in
order by peaks for neon, hydrooen, oxygen-argon, nitrogen, methane, and
carbon monoxide (see Fiaure 2). Oxygen-argon normally appear as a single
pesk, and the oxycen portion shall be determined in accordance with 4.5.2.3.
Carbon monoxide may be determined by this method or by the method described
in 4.5.2.5, however, the method described in 24.5.2.5 shall be the referee in
cases of dispute. Compare the peak heights or areas of each impurity to cali-
bration curves prepared ir accordance with 4.5.2.4.2. Maximum accuracy and
instrumentation statility is obtained if the oas chromatograph is maintained
in a continuous operational condition.

4.5.2.4.2 Apparatus Calibration. Connect the outlet of the dilution flask

to the gas sampling valve adjacent to the chromatograph as shown in Figure 1.
Adjust the helium flow rate to 100 n1 per minute and inject replicate samples
until the indicated impurity levels are constant. Connect a vessel containing
2 reagent grade cortaminant selected for instrument calibration to the oas
inlet valve. Purge the valves for 5-1C seconds with the contaminant and then
turn off the purce. Immediately inject the contaminant into the dilution
flask and start the timer. Inject samples ¢f the diluted contaminant into

the gas chromatograph through the sampling valve at specific time intervals
(i.e., every 5 minutes). Pecord the accumulated time, in minutes, and peak
height or area of the contaminant peak corresponding to each injection.
Continue the injection sequence until the size of the contaminant peak is
equal to the backeround Tevel. Repeat the above procedure for each contarinant
1isted in 4.5.2.4.3. Calculate the contaminant concentration at each in-
Jection time using the following formula.

Tog € = log €, - ——2—-§%5r—

Co = volume injected in nd x 10° divided by the volume of the dilution
flask fn rl; V = flow rate in ml per minute; t = accumulated time in minutes;
C = concentration in ppm by volume at time = t; U = volume of the dilution
flask in milliliters. Subtract each background contaminant level from its
total observed during the calibration sequence and plot this difference in
peak height, or area, versus the calculated concentration. Use this curve

n
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Figure 2. A TYPICAL CHROMATOGRAM OF MPURE HELIUM
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to determine the contaminant concentrations in the sample. Calibrate at
least weekly or just rrior to use wher the instrument is used less
frequently.

4.5.2.4.3 Reagents and Equipment. The following reagents and equipment
shall apply as test conditions of 4.5.2.4.

(a) Reagen‘s.

(1) Hydrogen, 99% min. gaseous

(2} Neon, 99% min. gaseous

(3) OCxygen, 99 min. gaseout

(8) Argon, 99% min. gasecus

(5) Nitrogen, 997 wir. gaseous

(6) Methane, 99% min. gaseous

(7) Carbon Moncvide, 92% min gaseous (optional)

(b} Equipment-

(1} Gas chromatograph, equipped with an ultrasonic or a helium
jonization detector, or other detector of equivalent sensitivity.

(2) Recorder, potentionetric, 1 mv span, 1 second FS pen Speed,
or eguivalent.

(3) Integrator, digital or nechanical (optional).

(8) Pyrifier, A purifier may be constructed from 10 feet of 3/8
inch C.D. copper tubinc packed with activated coconut charcoal (ca 40/€0
mesh) and maintaired at liquid nitrogen temperature during apparatus use.

(5) valve, sampling, 1 cc sample loops with purgeable valve
housing; Carle Model No. 2014, cr equivalent.

(6) valve, cas irlet, 0.5-1 cc sample loop; Carle Model No.
2018, or equivalent.

(7) Flask, flow dilution, 250 cc volumre, magnetically stirred,
Varian Perograph Co. Model No. 02-000382-00, or equivalent.

(8) Stirrer, macnetic variable speed.

() Regulator, metal cdrapbracm, diffusion resistant.

14
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(10) Cylinder, containing helium gas, 99.929% min.
(11) Stopclock, ) hour capacity, 1 second divisions, or equivalent.

(12) Cglumn, 15 feet long by 1/8 inch C.D. Stainless Steel, pached
with 4C/50 mesh 5A Molecular Sieves; activate the Molecular Sieves by purging
the column at 350°C with 99.99% helium gas for 4 hours. For analysis the
column is maintained at 90°C and with @ helium flow rate of approximately 20
ml per minute. Any €quivalert column or colurns which are capable of per-
forming the required separaticns for the complete analysis, including the
separation of oxycen and argor, are acceptable. In cases of dispute, the
40/50 mesh 5A Molecular Sieves column shall be used as the referee.

(13) Tube, extension, € feet long ty 1/16 irch 0.D.
(14) Pctameter, 0-250 cc/min. range, or equivalent.

4.8.2.4.4 Alternate calibration curves may te prepared by ana1y§1ng. in the
chronatograph standard samples obtained from the Eureau of Mines!, qualified
commercial standards, or synthetically-prepared mixtures analyzed in accordance
with the mass spectrometer method as specified fn RI 7444,

4.5.2.% C(Carbon Dioxide plusCarbon Ionoride Contert. The carbon dioxice
plus carbon monoxide cortent trall be deterrined ty using either a non-
dispersive infrared (I1.R.) which can distinguish between CC and CO, or 2 aqas
chromatograph equipped with ar Ethyl vinyl benzene polyrmer bead column
(“Poragak Q", "Chromosort 102", etc.), and a detector capable of measuring
directly each of the above corponents. If a less sensitive detector 15 used,
appropriate preconcentratior cf the carbon dicxide and carbon monoxide may
be accomplished using a trap filled with ethyl vinyl benzene polymer beads
maintained at the temperature of liguic nitrogen. The gas chromatograph
used shall Le capatle of separating and determining the carbon dioxide and
carbon monoxide content of the sample with a sensitivity of 0.2 ppm or

20% of the specifired 1imit, whichever is larger. The meter pr recorder
shall have a span of 5 times the specified limit or less. In cases of dis-
purte, the non-dispersive I.R. shall be the referee method.

4.5.3 Container.

4.5.3.1 Fillino Pressure. Test the appropriate nurber of cylinders and
tutes, according to 4.3.2.1.1, for proper filling pressure by attaching a
Bourdor tube test gace, or its equivalent, to the valve outlet and by
attaching a thermocouple or thermometer to the container wall. If a thermo-
meter is used, apply tape or putty tc the buld to protect it from alien
temperatures, putty shall not be applied between the buld and the container
wall. Stabfilize the container temperature to ambient temperature. Refer

to the pressyre-temperature conversion chart, Table II, and the rated service
pressure stamped on the cylinder to determine the proper filling pressure.

1He'Hum calibration gas standard is available from The Bureau of Mines Helium
Operations, Box H 4372, Herring Plaza, Amarillo TX 79101.
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Open the container valve anc okserve the internal gage pressure. Some small
cylinders and semitrailer tubes can be filled to 10 percent excess if the
recuirements of 49 CFR 173.302 (c) are satisfied. Tube bank cars may be
filled to 10 percent excess if they meet the requirements of &9 CFR 173.214
{d) (1) Note 1.

4.5.3.2 Leakage. Test each container for leakage ty brushing a leak detect-
ing solution over the valve and at the junction Letween the valve and the
cortainer. Valve seat leakege shall be tested by applying the leak-
detection fluid sparingly across the outlet of the valve. Only leak-detection
fluid that leaves no residue shall te used cn the outlet. Khen any cylinder
of a tube tank car or truck shows visible evidence of damage, the pipirg,
valves and fittings shall be testea for leakage and the cylinder shall be
nydrostatic tested as required by DOT (ICC) regulatiors.

4.6 Test Methods - Type II.

4.€.1 Liguig Purity Fssurance. All helium contarinarts with ¢ concentration
greater than |.C ppm are in the solid phase when helium is in the liquid
state. No liquid helwum sampling method has beer developed that will oive a
valid representation of solid cortent in bulk liquid helium storage con-
tainers or transfer equiprert. Liguid helyum gurity can orly be assured ty.

(a) Filterarg,

{(b) Strict contrcl of the preccedures used to transfer and transport
the helium

4.€.1.1 Equiprert Contrcl. Procedures used for insuring contaminant free
certainers will, as a rinimur, cover thre folloring:

(a) Provisions for the periocic cleaning cf shippirg containers (such
as warming &anc purging besed on time and type of service),

(t) Provisiors for insuring the maintenance of 2 positive helium
pressure {relative to ambient) in the shipping centainers,

(c) Provisions for insuring that filters will be isolated before they
vwarm to the point where solid contaminarts will vaporize and contaminate
the shippirg containers,

(d) Provisions for insuring that ccntaminarts do not enter the shipping
container durirg transfer equipment connect operations.

6.€.2 Helwum Assurance Test. The requirement for insuring that the loaded
fluid is Tiquid helium car be satisfied by:

(a) Analyzing the shipping container vent gas (thermal conductivity,
mess spectrometer, etc. . .). or
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(b) Demonstrating that the temperature of the Toaded fluid 1s below
the hydrocen triple point (13.8°K).

4.7 Preparation for Delivery Inspection. The preservation, packaging,
packing and marking for shipment and storage of helium shall be inspected
to determine compliance with the requirements of Section 5.

4.8 Rejection and Retest. When any sample of helium fails to conform to
the requirements specified herein, the entire lot shail te rejected.

£. PREPARATION FOR DELIVERY

5.1 Packaging and Packing. Helium furnished under this specification is
regulated by the Code of Federal Regulations (CFR), Title 49 CFR 170 to 178.
All containers and packaaing to be shipped shall comply with the require-
ments of this regulation. Gas cylinders shall also be packed ir accordance
with MIL-C-52752. The product shall be packaged in containers and unit
quantities as specified by the procuring activity (€.2).

5.2 Preparation of Containers. The contractor shzll prepare the containers
as follows (€.2):

5.2.1 Gas Cylinders. The cylinders shall be inspected, mairtainec, and
filled in accordance with MIL-STD-1411 for helium cylinders, except that
paragraph 5.3.2.3.2 shall not be used to clean Type I, Grade B cylinders.

5.2.2 Gas Tube Banks. Each tube bank car or tube bank trailer for initial
service or refill shz1l be processed as specified for standard cylinders in
accordance with £.2.1, where applicable. When tubes have sufficient
residual pressure (greater than 15 psig at 70°F) but doubt exists regarding
the quality of the residual, a tube or tubes may be sampled and tested
following purging of the marifold with approximately one cubic foot of ocas
from the tube or tubes 1rn question. When insufficient prefilling pressure
(Tess than 15 psig at 70°F) is evident, the tubes stall be evacuated in
accordance with 5.2.2.1 or purged in accordance with 5.2.2.2 until tests
show that they will fi11 with the grade of heliur ordered.

5.2.2.1 Fvacuation. Tube bank cars or trucks shall be evacuated to 100mm
Hg or less pressure and pressurized to 10 psig with heliur and the process
repeated until tests show that they will fi11 with the grade of helium
ordered.

5.2.2.2 Purging. If capabilities exist to recover purge helium, the tube
bank cars or trucks can be purged with helium instead of being evacuated.
Purging will continue until tests show that the tubes will fi11 with the
grade of helium ordered.

5.2.3 Liquid Cylinders. Qualifications, maintenance, and use of liquid
cylinders (Dewar type) shall conform to requiremerts of 49 CFR 173.34, and
ary other DOT requirements, and as follows: :
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5.2.3.1 Cleaning and Repair. Unless otherwise provided for in the contract
of purchase order, all cylinders shall be visually inspected for the presence
of water, rust, scale, ofl fiim, or other foreign matter, sufficient insula-
tion and vacuum, or physical damage (6.2). Any insulation damage, vacuum
depletion, of physical damage which would endanger safe transportation of
the product shall be repaired prior to reuse. If evidence of internal con-
tamination is found, the cylinders shall be recleaned by a suitable method

to remove the contamination prior to use.

5.2.3.2 Filling. Cylinders shall be filled through a filter (3.1.3) to
the fi1ling density specified by DOT.

5.3 Marking.

5.3.1 Contafners. In addition to marking required by the contract or order,
unit containers and shipping containers shall be marked in accordance with
MIL-STD-129 or DOT regulations. In addition, an identification tag and con-
tatner color code shall be used.

5.3.2 ldentification Taq. Unless otherwise specified in the contract or
order, an {dentification tag impervious to climatic conditions shall be
wired to the outlet port of each container and shall contain the following
information: Product name, specification number with revision letter, type
designation, FSN number, quantity, name of manufacturer, name of contractor
(if different from manufacturer), date of manufacture, and lot identifica-
tion number (6.2).

5.3.3 Cylinder Color Code. Unless otherwise specified by the procuring
activity, each DOD owned cylinder shall be color coded in accordance with
MIL-STD-101 for Type I, or MIL-STD-172 for Type II, and the exact name
identification to be marked on the outside of the cylinders shall be
“Gaseous Helium", "Respirable Helium", or "Liquid Helium" as appropriate

(6.2). Any other name identification shall be obliterated by removing or
overpainting.

6. NOTES

6.1 Intended Use. Type I, Grade A helium is intended for pressurization of
rocket engine propellant systems, space vehicles and associated ground support
equipment,welding and other shielding gas operations. Type I, Grade B helium
is intended for use 2s a respirable breathing gas for divers during deep
excursfons into the oceans. Type Il helium is intended for use as a cryogenic
coolant in specialized test and measurement equipment.

6.2 Ordering Data. Purchasers should select the preferred options per-
mitted herein and include the following information in procurement documents:

(a) Title, number, type, grade, and date of this specification.

18



Downloaded from http://www.everyspec.com

MIL-P-27407A

(b) On drawinas, specifications, standards, publications, or pro-
curements dated prior to this specification, reference to helium con-
forming to MIL-P-27407 4 February 1964, shall be interpreted to mean Type
I, Grade A of this specification.

(c) Method of shipment, type and capacity of containers (5.1).

(d) The basis for procurement of Type I should be the cubic foot
based upon normal atmospheric conditions (70°F and 14.7 psia). Type 1l
should be procured by liters or pounds.

(e) Wher inspection requirements are to be performed by other than
the supplier (4.1).

(f) When variation in points of inspection is granted (4.1.1).

(g) When waiver of quality conformance testc on each sample is
granted, such 2s when Bureau of Mines helium has not been repackaged by
the supplier (4.3.2.1.1.2).

(h) When variation in sampling method is granted (4.3.2.1) or
(4.3.2.2) as applicable.

(1) When filtration of Type Il is not requirec or a cifferent size
of filter is required (3.1.3).

(3) when filtration of Type 1 is to be performed thrcugh & 10 micron
stafnless steel filter (3.1.3).

(k) When disposition of rejected product has to be specified (3.5).

(V) When clearing and repair schedule is required for leased or
Government-owred containers (5.2).

(m) When instructions for dispositicn of rejected cylinders are
required (5.2.1).

( (n)) When cleaning and repair provisions are other than as specified
5.2.3.1).

(o) When identificaticn tag is to be other than as specified (5.3.2).
(p) When the container color code is to be waived (5.3.3).
(g) When complete testing is not required (3.1 and €.3.1).
6.2.1 Contract Data Requirements. Two copies of test report, Data Item
Description DI-T-3733, signed by the contractor's representative, listing

values ottaine¢ in all tests (quantitative values where method provides)
shall accompany each shipment delivered to consignee.
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6.3 Specification Exceptions.

6.3.1 Impurity Testing. It shall be possible to order Type I helium with-
out requiring testing gor all or any of the impurities 1isted in Table I,
providing that the contract or order states the nature and scope of the
specification relaxation, and the manufacturer is willing to provide such
a material. There can be no guarantee that the price of any such “relaxed”
grade will be lower than for Type I helium.

6.3.2 Container Handling. Fi11ing of Bureau of Mines containers by a
commercial heTium supplier shall be in accordance with these specifications.
Bureau of Mines regulations shall be adhered to during all operations.

€.4 Supercession Data. This specification includes the requirements of:

MIL-P-27407 (USAF), 4 Feb 1964
MSFC-364C (NASA), 15 Sep 1969

Custodians: Preparing Activity:
Air Force - 12 Air Force - 12

Review Activities: Civil Agency Interest:
Air Force - 19, 68 NASA

User Activities: (Project $135-0098)
Navy-SH
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