MIL-STD-1kbk1(MJ)
3 June 1968

MILITARY STANDARD
EQUIPMENT, LEAK DETECTION, HELIUM, FOR

CHEMICAL MUNITIONS

1. SCOPE

1.1 Scope. This standard covers various types and classes of
helium leak detection equipment for use in testing the inert components
of chemical mumitions for leaks, and also the final closure containing
the chemical fill.

1.2 Classification. Helium leak detectors covered by this standard
shall be of the following types eand classes:

Type I. - New leak detectors built for specific applications.
Type II. = Rebuilt Govermment-furnished leak detectors, modified
for specific applications. :

Class 1. - For heavy-walled munitions.

Class 2. - For thin-welled manitions.

Class 3. Por final closure of all munitions in the filling
line. .

Class 4. - Sniffer type to locate leaks to be reworked.

2. REFERENCED DOCUMENTS
(Nome.)
3. DEFINITIONS

(Nome. )
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L4, GENERAL REQUIREMENTS

b1 Description. The equipment shall be capable of detecting
helium leakage using a helium type mass spectrometer. -The method
used shall be by placing the munition in a hood or chamber and
evacuaeting either the interior of the munition or the chamber surroun-
ding the munition. Helium shall be flowed into the space surrounding
the munition or into the munition whichever is applicable. If any
leaks are present, helium will be drawn through the leak into the
evacuated space and then to the leak detector. The equipment shall
indicate acceptance or rejection in accordance with the requirements
specified herein.

L.2 Construction. The egquipment shall be ruggedly constricted for
full time production operation. It shall be capable of three-shift
operation, eight-hours per shift. Regardless of type, the pumps shall
be of sufficient capacity to complete a test cycle which will satisfy
the requirement of 5.1(j). :

5. DETAIL REQUIREMENTS

5.1 Design criteria. It is recognized that the characteristics of
types of items to be tested dictates in part the pump-down time required
in each test cycle, and there will be cases where the requirement of
5.1(}) cannot be met except at excessive cost for large pumps and other
equipment. These exceptional cases will be resolved by the contracting
officer or his technical representative.

(a) Equipment. The equipment shall be in sections: leak
detector (mass spectrometer), pumping equipment, control panel, and &
worktable with necessary manifolding and valves. The worktable is
the only item to be specifically designed for the munition to be
tested. The other items may be capable of being transferred from one
operation to another. Vinyl tubing shall be used wherever flexible
tubing is required. Rubber is not acceptable.

(b) Leak detector. The leak detector shall be a helium mass
spectrometer with a dynamic sensitivity of at least 10-7 cubic centi-
meters per second (cc/sec) at one atmosphere pressure differential with
all external pumps runplng. In order to obtgln this capability, the
maximum capability will be approximately 1077 with all external pumps
shut down. Thig sensitivity is required in order to obtain reliable
readings at 10~°, which is the sensitivity required in production.

(¢) Pumping equipment. Ivacuation of the items under test, or
the chambers surrounding them, shall be accomplished with mechanical
and/or diffusion vacuum pumps &s necessary to evacuate the space to a
- pressure of 20 microns of mercury or less. '
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(d¢) Control panel. A control panel shall be provided, and
will contain all switches, indicator lights, and gages except those
specifically required on the worktable. The workteble shall be con-
nected as closely as possible to prevent lag in readings and promote
maximum sensitivity.

(e) Worktable. The worktable portion of the helium leak .
detection system may be part of the production line. This section of
the production line will be considered part of the helium leak detection
equipment and if the latter is retained by the Govermment it will
be & part of the equipment retained. It shall also contain the required
manifolding and valves.

(f) Circuitry. The programming and control portion may consist
of electronic equipment or electromechanical equipment. With the
exception of start-stop switches and the master power switch, the
sequential operation of the equipment shall be fully esutometed. (Fully
autometic handling of test items is not necessarily implied here.)
However, each step in .the operation cycle shall be capable of being
held by e manual override switch. The leak detector shall provide
for autometic indication in case of current failure to ‘the spectrometer
portion of the detector, and shall be so interlocked that tests cannot
be conducted in the event of such failure. Munitions which have & leak
rate of 10 = cc/sec or greater, or in which a leak is so gross as to
prevent evacustion to a pressure of 20 microns of mercury shall be
indicated by a red light on_the control panel. Munitions which do not
have & leak as great as 107> cc/sec shall be indicated by & green
light on the control panel. A yellow indicator light shall remain on
until the start of the next test. Any munition which exceeds the
leskage limit shall be automatically marked, or in some manner identi-
fied in order to prevent its inclusion in the regular lot.

(g) Monitoring. The equipment shall be checked for semnsitivity
end accuracy by meens of a "calibrated glass leak", permanently
attachga to the vacuum system. It shall be in the order of magnitude
of 10™° atmospheric cc/sec. The sensitivity check shall be mede at
the start of each shift, and every 2 hours thereafter. Should an
out-of-calibretion condition be found, the items checked prior to this
finding shall be rechecked in reverse order back to the last known
acceptable item.
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(h) Handling. The contractor shall provide the mechanical
equipment which will accomplish the required handling of the test items
immediately before, during, and immediately after the execution of
helium leak test. This handling shall not damage the test items; nor
shall it alter their appearance or condition in any way which may
affect the intended use of the test 1tems.

(i) Contamination prevention. The mass spectrometer shall have
a built-in cold trap for trapping water, oil vapors and condensable
gasses., It shall also have an external cold trap to prevent condensable
vapors from entering the master equipment. The helium equipment shall
be placed in a closed area to prevent contamination. The test items
mist be clean both inside and outside to prevent contamination of the
test equipment. Small amounts of contamination not visible to the eye
mey cause wear of the pumping units which will cause & shut-down. The
venting of the helium detection equipment and the munitions will be
to ‘a space outside the closed area, preferably outdoors.

(j) Production requirement. The mass spectrometer must be able
to detect leaks at a rate at least 30 percent greater than the antici-
pated production rate.

(k) Detection cycle. The time of exposure of the item to the
helium leak test shall be in accordance with the instruction manual furnished
for the test equipment. The pressure in the space being -tested for the
presence of helium shall not exceed 20 microns of mercury prior to the
beginning of the detection cycle. During the cycle, the helium used shall
be at a pressure differentisl of not less than one atmosphere. The "helium
atmosphere" shall contain not less than 95 percent helium during the
detection cycle, except for Class L. This requirement may be obtained by
purging. '

(1) Instrumentation. The instruments which indicate directly
for the operator must respond quickly enough to keep the operator fully
informed of the progress throughout the test cycle.

(m) Cleening. The manifolding and other equipment shall be so
constructed and arranged as to facilitate cleaning where contaminates
collect on the interior surfaces.

(n) Safety of personnel. All exposed moving parts of the
equipment, such as drive belts, etc, shall be equipped with safety
guards, and any other potentially dangerous conditions shall be so
labelled.
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5.2 Submission for approval. The concept of the design or design
changes must be sutmitted to the Commanding Officer, Edgewood Arsenal,
ATTN: SMUEA-QAES-W, Edgewood Arsenael, Maryland 21010, for approval
prior to construction or alteration of equipment within 30 days after
award of the contract. A schematic diagram with the following details
shall be included:

(2a) Make and type of pumps.

(b) Make and type of valves.

{c) Pipe and wire sizes.

(d) Make and type of electric and electronic equipment, such as
switches, etc.

(e) Assembly technology.

(f) Materials.

(g) Chamber design.

(h) Method of operation.

(i) Position in the production line of the end item to be tested.

(j) Spare parts list required for the completion of the contract
for the end item.

5.3 Finish and pame-plate. The finish shall be commercial standard
for this type of equipment. The name-plate shell contain as a minimum,
the power requirements and the vacuum capacity. '

5.4 Manuals. Each piece of new equipment end each piece of modified
equipment shall be provided with new operating and maintenance instruction
manuels. They shell contain complete information for installation,
operation and maintenance, and shall also include technical literature
from the supplier of components. The manuels shall list the items that
the equipment is capable of testing, and the production rate for each’
item. The number of manuals to be provided shall be specified in the
contract.

5.5 Shipment and storage. Instructions for preservation, packaging,
packing and marking shaell be provided by the contracting officer.

5.6 Technical assistance. Should the contractor reguire technicel
assistence during the design of the leak detection equipment, the con-
tractor may contact the Contracting Officer, Procurement and Production
Directorate, Edgewood Arsenel, Edgewood Arsenal, Maryland 21010.
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