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INITIATORS, ELECTRIC, GENERAL DESH

|

N SPECIFICATION FOR

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

1. SCOPE

1.1 This specification furnishes general requirements for design
and establishes uniform methods for testing electric initiators and electric initiator
subassemblies, The purpose of the testing program is to determine the electric
characteristics, soundness of mechanical design, output, and resistance to delete-
rious service environments. For purposes of this specification the term electric
initiator includes items classified in FSC 1377 such as hot wire initiators, explod-
ing bridgewire initiators, conductive mix initiators etc. Electric primers are not
covered in this specification.

The term electric initiator does not include complete assemblies which
have electric initiators as subassemblies, but include only the subassemblies them-
selves. In addition, electric initiators must be safe for handling, transportation,
storage and use and must not deteriorate to a degree which would render their per-
formance or safety doubtful under normal service handling, adverse storage and
transportation, RF susceptibility requirements and tests have not been included in
this specification because the general requirements and necessary tests are not
available at the present state of the art. Implicit in the one watt and one ampere
maximum no-fire requirements of this specification is the recognition of the haz-
ards of electromagnetic radiation to ordnance (HERO). This one watt and one am-
pere requirement in conjunction with other design requirements stated herein does
not solve the HERO problem; however they do serve as a means of reducing hazards
from all spurious electric sources including electromagnetic radiation. General
requirements for weapon systems to preclude HERO are established in MIL-P-24014
(Wep).

1.2 Classification - Initiators ¢ -ered by this specification are
divided into two classes:
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Engineering Drawing Practices

Test Methods for Electronic and Electric
Component Parts

uze and Fuze Components, Environmental and
erformance Tests For
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Environmental Test Methods
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WR 43 Preparation of Qualification Assurance Provisions
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Instructions
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3. REQUIREMENTS
q 1 Annrnval faor Use of Initiators bv Service Personnel - Before
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3.2 General, The requirements for design given in this section
e e

are considered to be the minimum requirements to which electric initiators shall
be subjected.

3.3

3.3.1 General. The initiator shall be of the simplest and most
(consistent with the originally proposed use) for the widest possible

pplications, It shall be as simple and safe to assemble and install as

ar=:=atliUilas 2% 14 LS

losive materials shall be referenced by approved Gov-

writing from the cognizant Government design Agency.

3.3.2, Internal Free Volume. The internal free volume shall be
minimized consistent with good design practice,

3.3 Weight, The weight of all
Weight, g

initiators shall be minimized

3.3
consistent with eood desion practice,

Bie e ETSETTe

3.3.4. Inert Materials. Selection of inert materials shall satisfy
the environmental, strength, and weight requirements set forth in the specifications
for the unit of intended application. Materials which are nutrients for fungi shall
not be used unless specifically approved by the cognizant Government design Agency.

3,3.5, Contacts. The design shall include a provision for shorting
all contacts to each other, In the case of pins, a shorting cap shall be supplied,
and in the case of leads, the ends shall be bared for purpose of twisting together.
Once the initiator is assembled, the contacts shall be shorted (with leads folded
to avoid open loops) at all times except for tests of functional purposes. Where two
or more contacts are present, per initiator, coding shall be provided for purpose
of identification,

3.3.6. Sealing. The initiators shall be sealed and shall pass the

leakage requirement of 3. 3. 14, environment requirements of 3. 5 and functional
requirements of 3. 6.
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nnlnes enanifinralle annnavad hu tha coomizant Covernment desion Agency,
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A continuous insulation barrier shall be provided between the case and any explosive.
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circuit shall be electrically insulated from the case except in those instances where

3.3.9.
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an insulated bridge initiator is not compatible with the device of intended application
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3.4.3 Maximum No-Fire and Minimum 50 Miilisecond Ali-Fire

Stimuii,

3.4.3.1 General, For purposes of specifying maximum no-fire and
minimum 50 miilisecond ail fire stimuli, initiators covered by this specification
are divided into two Classes:
*Class A'"and 'Class B', Initiators used for these tests shail
be randomly selected, If any initiator fails to meet the requirements of 3, 4. 3, the

1

engineering design lot shall be considered defective and discarded.

_
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3.4.3.1,1 Ciass A, Inclides any initiator thai is capabie of being

3=
within one second (exclusive of delay element time, if present) from a 28 + 2 volt
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source capable of delivering not 1ess than 10 amperes.
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s any initiator that is not capable of be
actuated within one second (exclusive of delay element time, if present) from a

e YA VAN _ P ~

% 2 voit DC source capabie of delivering not less than 10 amperes.
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3.4.83.3 Minimum 50 Millisecond All-Fire Stimulus, Class A. The
minimum 50 millisecond all-fire stimulus as defined in 6. 2,7 shall be measured
as described in 4. 4,4, The initiator shall meet this requirement at 70° + 5°F. - 80°
+ 5°F, and 225° + 5°F.

3.4.3.4 Maximum No-Fire Stimuli, Class B,

3.4.3.4.1 Parameter(s). The inaximum no-fire stimulus as defined in
paragraph 6, 2, 9 shall be determined as specified in para 4.4_5, 1,

3.4.3.4.2 Static Discharge. The initiator shall not fire or dud when
subjected to the 25000 volt simulated human electrostatic discharge of 4. 4_ 3, 2,
The initiator shall meet this requirement at 70° = 5°F and a relative humidity o
50 per cent or less,

3.4.3.5 Minimum 50 Millisecond All-Fire Stimuli, Class B, Th

e

requirements for the minimum 50 millisecond all-fire stimulus as defined in
6. 2.7 shall be as specified in 4. 4. 6,
3.4. 4 Bridge Circuit Resistance-Subsequent to Actuation Class A

and B, If there is a requirement that a fired initiator shall have a2 minimum open
circuit resistance after firing, then the cognizant design agency shall specify the
open circuit resistance requirement and the method of test shall be that given in 4. 5.

3.5 Environn;ental.

3.5.1 Forty Foot Drop, To ensure fail-safe capability, the initi-
ator shall not fire when dropped from a height of 40 feet as specified in 4. 6.1 and
shall be safe for handling and disposal,

3.5.2 Six Foot Drop. The initiator shall not fire when dropped from
a height of 6 Feet as specified in 4. 6. 2. After being subjected to the drop test, the
initiators shall meet the design performance requirements when test fired.

3.5.3 Shock, The initiator shall be capable of withstanding shock
conditions as specified in 4. 6. 3. After being subject to the shock test, the initiator
shall meet the design performance requirements when t:st fired.

3.5.4 Vibration. The initiator shall be capable of withstanding
vibration conditions as specified in 4, 6. 4. After being subject to the vibration test,
the initiator shall meet the design performance requirements when test fired.

3.5.5 Temperature-Shock,/Humidity /Altitude, The initiator shall
be capable of withstanding temperature-shock, humidity/altitude cvcling conditions
as specified in 4, 6, 5 and shall meet the design performance requirements when
test fired.

8
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3.5.6 Cool . € maximum temperature to which an initiator
can be exposed for a period of one hour without cookoff shall be established (within
X
25° F). Test method shall be as specified in 4. 6. 6. 1. '
1
3.5.17 High Temperature Exposure, The maximum temperature !
(Within 25°F) to which an initiator may be exposed for 12 hours and perform satis~
factorily at 225°F shall be determined, Test method shall be as specified in 4. 6. 6. 2.
3.5.8 Salt Fog, The initiator shall meet the salt fog test as spec-
.o . a A PR e L.t PUVS I | P A demlbladbaw ~lun -~ -
ified in 4. 6. 7. After being subject to the salt fog test, the initiator shall meet the
_ _ o __ 4 —

design performance requirements when test fired,

3.6 Functional (All Fire Stimulus). The initiator shall meet the
all fire stimulus requirements of 3.4.3.3 and 3.4. 3.5 at - 80° # 5°F, +70° « 5°F.
and + 225° = 5°F,

3.7 Damage and Deterioration, Damage to or deterioration of

any internal or external part of the initiator which could in any manner prevent it
from mzeting any requirement of this specification shall provide reason to consider
the initiator as having failed to meet the test to which it was subjected. Initiators
from the 40-foot drop test shall not be subject to this requirement,.

3.8 Special requirements, Those special requirements which are
in conflict with the requirements of this specification shall be resolved in favor of
the special requirements only if necessary for satisfactory operation of the initiator
in the unit of proposed use and subject to approval by the Government design agency.
It is recognized that the maximum no-fire requirements of section 3. 4. 3 cannot be
imposed on all weapons systems because of limited power supplies or dimensional
requirements which limit the ability of the initiator to dissipate one watt for 5 min-
utes, Where the maximum no-fire requirements of 3. 4. 3 are irreconcilable with
the available power supply or dimensional requirements, the contractor shall come
as close as possible to the requirements stated herein, compatible with the weapons
system, and must get written authority from the Government design agency to de-
viate from these requirements,

3.9 Contractural Documentation and Data Requirements. The
Government design agency, when preparing the contract for an initiator, shall ‘
include, as a minimum, on the DD form 1423, the following data requirements
(the contract should specify whether the documentation is to be prepared by a
Government agency or by the contractor): -

1. Copies of results of all tes*= performed by the prime
or subcontractor during development and evaluation/qualification of an initiator
and any statistical analysis of these results,
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Form 1 or contractor drawings in sufficient detail as to parts, special processes

and techniques to permit government preparation of Category E, Form 1 drawings.

Drawings in accordance with MIL-D-1000 Category E,

2.
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Materials,
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assemblics shall be made to determine compliance with 3. 3.

3

compatibility or inferior quality is evident and the Government design agency

a material analysis, the contractor will be required to submit samples or spec-

imens to the contracting officer for analysis and approval,
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4.1, 2 Examination of Product. Examination of all products shall
be made to determine if the initiator meets the requirements with respect to work-
manship, marking, conformance to drawings, and for any visible defects,

4.1.2.1 Dimensional Inspection, Each part of a new initiator shall
be 100 percent dimensionally inspected for conformance to the applicable drawing.
Should replacement of a part in the initiator be necessary, the replacement part
shall be 100 percent dimensionally inspected for conformance to the applicable
drawing,

4.1.2,2 Radiographic Ingpection. All initiators shall be inspected by
radiographic means as specified in 3, 3, 12 and plates examined for defects.

4.1.2,3 Leakage. A leak test shall be conducted with a dry gas leak
detector of sufficient sensitivity to ascertain if initiators meet the leak rate re-
quirement of 3. 3. 14.

4,1,3 Instrumentation. Any suitable instrumentation system may
be used e. g, oscillograph, oscilloscope, digital readout, magnetic tape; trans-
ducers used with this system may be any state of the art type e, g. piezoelectric,
strain gage, variable reluctance, capacitive, potentiometer, etc, However, a five
percent system accuracy which includes such factors as non-linerarity, frequency
response, temperature effects and resolution etc, shall be required. Documented
calibration records on the system as a whole or individual components shall be
maintained and available for reference,

4, 1.4 Safety and Functional Reliability, The number of initiators
required to meet the reliability and confidence level of this specification for go -
no-go testing is 298, The Government design agency has the prerogative of spec-
ifying the test procedures and methods of statistical analysis which will be used to
determine the minimum 50 millisecond all-fire stimuli or the Government design
agency may accept a procedure proposed by the testing laboratory. Para 6.3 sum-
marizes some of the problems in applying various statistical type analyses,

4.2 Test Conditions, The test conditions are described under the
individual tests to which they apply. Initiators shall be fired in the temperature con-
ditioning cabinet at the applicable test temperature, If it is not possible to fire in the
temperature conditioning cabinet, the initiator shall be fired as quicklv as possible
after removal from the cabinet and in no case shall the elapsed time exceed five min-
utes. During the performance of the tests of 4. 4. 1 through 4, 4. 6 the possibility of

an initiator firing exists; therefore safety procedures cquivalent to those taken during
the destructive tests shall be followed. All functional ‘- 5ts of initiators are to be per-
formed with the equipment mounted and loaded in a2 manner to simulate as closely as

possible service conditions,

p—t
()
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judgement, as much as possible, through the use

the elimination of human error i

oratory or, if by a contractor, shall be witnessed and the test procedures approved
G e

tance

The first group consists of 50 initiators. Reading down the
esis

Power current or Stimulus 70°F

Dielectric withstanding voltage

Static Discharge

test, or the 40 foot drop test. Reading from left to right along the top row, the

the working procedure to be utilized when working with Table L

by Governom
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and finally destroyed in the 40 foot Drop. Similar reasoning applies to each of the
21 groups.

The total in the right hand column is the number of initiators
subject to that particular test in its respective row, For example, adding up 20, 20,
2, 2, and 2 yields a total of 46 initiators subject to the 50 millisecond ali-fire test

at -80°r
. o Test Plan. The contractor shall submit a tagt nlan Ariae
4, 9. 1e8t ridn, 10€ COulracior Snau SUDInIt 4 te€Si pian Prior
to engineering design testing.
A 2 9 Maat RDanart Tha nantrantar chall anhmit a toeet renart aftor
2 V.V dTDL DG&L be 4MC \-Uublﬂ\:?u& SilAdl DUNILIIL G LTO ATPUL L Q@lLlTy
Anmnlatinn Af ancinaarine dacion tectine
!—UHLEJJGI.AUM A Cu&luv‘—& ‘% uvo&all hdade bl -1
4,3.4 Rejection and Retest (Engineering Desxgn Tests). Failure of
any initiator to conform to the applicable requirements of this specification shall be

cause for rejection of the design of the initiator. However, if it can be determined
that the initiator failed to meet the requirements as a result of previous firing of the
initiator, the fajlure and reason for failure shall be noted and the firing repeated
using another initiator. If the failure can be attributed to design or other defect, the
initiators to be used in engineering design {esiing may be reworked, have parts re-
placed or redesigned to correct the defects, and all the tests shall be repeated.
Before the tests are rcpeated, full particulars concerning the failure and action taken
to correct the defects shall be submitted to the cognizant Government design agency.

4.3.5 Final Design Configuration and Same Production Run. Only
initiators of final design configuration and from the same production run shall be
subjected to engineering design testing.

4.4 Test Methods
A . e e Y hat e YEPUAL b m e dl e VP Vbm e M Anbnmeeima € dhan icial
+. %, 1 1 T1C_witnStanding voitage€, 10 Gelermine il W€ initi-
N AL o A2 Tl mnbnia dbhatandice waltamn mamiiwarmanta Af?2 2 0 and 2 4 1 a
ator mee tne aiejeciriC wiltndianuir VOIldge requirements 01 v, v, 0 a4l v, 2. 1, 4
. .._A\...‘,._Aa_.- wnlbara ~Ff 2AN L 9€ uvalta A A ehall ha annli fAar AN canaAndc
’_}!elec[n(, [§9 82 ¢ QIOE VOILAET Ol oUU = &40 YULLS U, C, Silads OT appiitl UL OU stiluls
resrnne inmive AF nine Ar laade in 21l aamhinatinne nriar tn aacemblyv nf the hridoe
petween PiIlS O1 PIOS O 1TAEUS 1l aii LUIVILGMVLS paiva W S00Tilvay Ve i viiug v
ad hatuaan tha charted nins or leads (all ning or leads shorted to each other ex-
dOJ DEIWETU LT SHIVA LU PilIo Vi 4LHWD |44as peaas Va 29es Sasve v vV Saabis iaava N
o 1 4~ tha initiatar) and the cace after comnlete Q_Q':emhlv of the initiator, In each
LCLl Ul LU LN SUIELiEGBVYWVA | W bitw VidWw Y sabwa wriss pevss SX2T2305°35 T2 53T salstaattes i <
test, the leakage current shall he me_sured with an accuracy of 5 percent, These
tests shall be conducted in accordance with MIL - STD 202 Method 301.
4, 4,2 Bridge Circuit Resistance or Bridge Circuit Countinuity, To

determine 1l the 1muator meets the requirements of 3. 3.9 and 3. 4.2, 1 the test
aethod =shall he as follows: For un initiator which does not contain a bridge circuit
gap the rusistance of each bridge circuit shall be measured with an accuracy of onc
percent using a iest which subjects the bridge circuit to a current of less than 50

milliamperes, These .ests shall be conducted in accordance with MIL - SiD - 202,

14
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Method 303 except that the measurement shall be made at or corrected to 70°F
For an initiator which does contain a bridge circuit gap as defined in 6. 2.5 the
bridge circuit continuity, excluding the gap, shall be determined using a test
circuit which subjects the bridge circuit to a current of iess than 50 milliamperes.

4.4.3 Maximum No-Fire Stimuli, Class A

4.4.3.1 Power Current. To determine if the initiator meets the
power current stimulus of 3. 4. 3. 2.1, adirect current of not less than one ampere
supplying a minimum of one watt shall be applied to the bridge circuit for a period
of at least five minutes., For an initiator having more than one bridge, the current
shall be applied to all bridge circuits. The test current shall be regulated through-
out the period of application to within 2 Percent. If a rectified current is used, the
ripple content shall not exceed 5 per cent rms of the test current, The initiator shall
be conditioned at 70 + 5°F or 225 + 5°F as appropriate (see Table I) for a period of
12 hours.

4.4.3.2  Static Discharge. To determine if the initiator meets the re-
quirements of 3,4.3.2.2 a 500 +5 percent picofarad capacitor charged to 25000 = 500 volts
and 5000 + 5 percent ohm resistor shall be connected in a 5 microhenry total induct-
ance series circuit between pairs of pins or leads in all combinations and between the
shorted pins or leads (all pins or leads shorted to each other external to the initiator)
and the case of the initiator. The series connection shall be maintained for 60 seconds.
Switching in this circuit shall be accomplished by bringing together two 0.5 + 0. 05
inch spherical metal electrodes from an initial separation of 3 inches in air. Each
series test shall constitute a separate test. Initiators used for this test shall be tem-
perature conditioned for a minimum time of 12 hours at 70° + 5°F.

4.4.3.3 Stray Voitage. To determine if the initiator meets the re-
quirements of 3. 4.3. 2.3, each initiator shail be subjected to 2000 puises of direct
current. Each pulse shall be of 300 milliseconds duration and pulse rate shall be

2 per second. Each pulse shall have a minimum ampntuae of 100 =5 munamperes
The initiator shall be temperature conditioned at 70° + 5°F for a period of 12 hours,

4. 4.4 Minimum 50 Millisecond All-Fire Stimulus, Class A, To
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4,4,5 Maximum No-Fire Stimuli Class B

4,.4.5.1 Power Current, To determine the maximum no-fire stimulus
as required by 3. 4.3. 4.1, the bridge circuit shall be pulsed with current from the
power supply (firing unit) of the unit of intended application or with a current which
simulates that current, One parameter of the firing circuit, e.g. voltage, current,
capacitance, etc., shall be chosen and shall be varied according to the requirements
of the statistical test used, In each case, the parameter varied shall be adjusted to
within 2 percent of the required value, For initiators having more than one bridge,
only one bridge circuit shall be pulsed with current. Initiators used for this test
shall be temperature conditioned for a minimum time of 12 hours at + 70 + 5°F,

4.4.5.2 Static Discharge. To determine if the initiator meets the re-
quirements of 3.4.3.4.2 a 500 + 5 percent picofarad capacitor charged to 25000 =
500 volts and 5000 + 5 percent ohm resistor shall be connected in a 5 microhenry
total inductance series circuit between pairs of pins or leads in all combinations and
between the shorted pins or leads (all pins or leads shorted to each other external to
the initiator) and the case of the initiator, The series connection shall be maintained
for 60 seconds, Switching in this circuit shall be accomplished by bringing together
two 0.5 % 0,05 inch spherical metal electrodes from an initial separation of 3 inches
in air, - Each series test shall constitute a separate test. Imitiators used for this test
shall be temperafure conditioned for a minimum time of 12 hours at 70° + 5°F.

4.4.6 Minimum 50 Millisecond All-Fire Stimulus, Class B, To
determine the minimum 50 millisecond all-fire stimulus as required by 3. 4. 3.5 the
bridge circuit shall be energized from the power supply (firing unit) of the unit of
intended application or from a source which simulates that supply. One parameter
of the firing circuit e, g. voltage, current, capacitance, etc, shall be chosen and
shall be varied according to the requirements of the statistical test used, In each
case, the parameter varied shall be adjusted to within 2 percent of the required
value. For initiators having more than one bridge, only one bridge circuit shall
be energized. Initiators used for this test shall be temperature conditioned for
a minimum time of 12 hours at - 80° + 5°F,

1.5 Bridge Circuit Resistance Subsequent to Actuation, Class
A and B. To determine if the initiator meets the requirement of 3, 4. 4, when appli-
cable, all initiators which will be tested according to the minimum 50 millisecond
all-fire tests specified in 4. 4. 4 or 4. 4. 6 shall be subjected to the following test:
The bridge circuit resistance of each bridge circuit shall be measured in accordance
with MIL STD 202, Method 302 using test condition B (500 volt = 10 per cent). This
test shall be conducted within a period of 5 minutes subsequent to actuation of the

initiator.

1.6 Epnvironmental Tests,

16
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1 tes MIL STD except as modified herein, Six unprotected initiators
are to be dropped and impacted in each of the following orientations:
2 nnnrntantad initiatare nnae 1N
- ‘u‘l‘ W WA VN DAL VAU L P AANIWT l‘r
2 unprotected initiators nose down
D simmmabtantad initiatarma hani rAantal
& A VML POU LULIGWLI O UVl lLVUVad
4.6.2 Six Foot Drop, To determine if the initiators meet the re-
quirements of 3, 5. 2, six unprotected initiators are to be dropped and impacted onto
- [P, W 2ol bl Vb 2o L ceed 2an e we A s e s - a Catlmmel e mead A ndl s
a 2 inch thick ste late imbedded in concrete, in each of the following orientations
where possible:
2 unprotiecied initiators nose up
A o A R O .
2 unprotected initiators nose down
-~ A s Y e s _a_ __ s a_ Y
2 unprotected initiators borizontal
s o~ oo P . o~ LY . el a S sae 2 4 a1 1 1 .
4.6.3 Shock. To determine if the initiators meet the shock require-

ment of 3. 5. 3 the initiators shall be tested as follows. Initiators are to be mounted
in the device of intended use or in a suitabie test vehicie,

If the test is conducted using a suitable test vehicle, the
degree of support shall be the same as that afforded by the device of intended appli-
cation, The shock puise shall be applied to the initiator's mounting points in both
directions along each of three mutually perpendicular axes., The shape of each shock
pulse shall approximate as nearly as possible a half sine wave, The amplitude of
each shock pulse shall exceed 200 g's for 1.5 # 0.4 milliseconds and it shall exceed
65 g's for 9 % 0.9 milliseconds, Initiators shall be free from visible damage or
leaks (if applicable), and shall perform satisfactorily in function tests subsequent
to this test.

4.6.4 Vibration, To determine if the initiato
ments of 3. 5. 4 they shaill be tested to the vibration test of Takt
category, procedure 1, parts 1, 2, and 3, with curve H of MIL
that each resonant and cyling period shall be divided equally among - 65°F., 7
and 200°F. The time of vibration shall be continuous and not accumulative at each
temperature,

rs me
A
d

o)
®
y et
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4, 6.5 Temperature-Shock/Humidity /Altitude. To determine if the
initiators meet the requirements of 3. 5.5, the initiators shall be subjected to the

temperature-shock ‘humidity /altitude test as outlined below,
17
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chambers are required to accomplish thi oers may be
used and still accomplish the temperature shock portion of this test. If it is desired
to use three chambers, it is permissible provided the time, environmental, and
sequence requirements are met. The fluctuations from the specified temperatures
shall not exceed 5°F. When the temperature/altitude chamber door is opened to
place test items inside, the chamber pressure will become atmospheric. The time
required to return the chamber pressure to 0, 65 pounds per square inch (psi)

shall not exceed 1 hour,
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Test specimens shall be supported on screen trays or racks
areas are exposed to the prescribed atmospheric conditions at all times
"

so that all

Procedure

Monday 0800 - Place test items in a chamber maintained at
+70°F at 50 percent relative humidity (RH).

1200 - Raise chamber temperature to + 160° F and the
RH to 95 percent, The chamber temperature
shall reach + 160°F at 95 percent RH not later
than 1300.

1600 - Remove test items from above chamber and imme-

. diately place in a chamber maintained at - 65°F
at a pressure altitude of 70, 000 feet, (0. 65 psi)

Tuesday 0800 - Remove test items from above chamber and imme-

diately place in a chamber maintained at + 70°F
at 50 percent RH,

1200 - Remove test items from above chamber and imme-

diately place in 2 chamber maintained at - 65°F
at a pressure altitude of 70,000 feet, (0. 65 psi)

1600 - Remove test items from above chainber and imme-

diately place in a chamber maintained at + 160°F
at 95 percent RH.

10
10
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Wednesday 0800 - Reduce chamber temperature to + 70°F at 50
percent RH, The chamber temperature shall
reach + 70°F at 50 percent RH pot later than
0900,

1200 - Raise chamber temperature to + 160°F at 95
percent RH, The chamber temperature shall
reach + 160°F at 95 percent RH not later than
1300.

1600 - Remove test items from above chamber and imme-
diately place in a chamber maintained at - 65°F at
a pressure altitude of 70, 000 feet, (0. 65 psi)

Thursday 0800 - Remove test items from above chamber and imme-
diately place in a chamber maintained at + 70°F
at 50 percent RH,

1200 - Remove test items from above chamber and imme-
diately place in a chamber maintained at - 65°F
at a pressure altitude of 70,000 feet, (0. 65 psi)

1600 - Hemove test items from above chamber and imme-
diately place in a chamber maintained at + 160°F
at 95 percent RH,

Friday 0800 - Reduce chamber temperature to + 70°F at 50 per-
cent RH. The chamber temperature shall reach
+ T0°F at 50 percent RH not later than 0800.

1200 - Raise chamber temperature to +160°F at 95 per-
cent RH, The chamber temperature shall reach
+160°F at 95 percent RH not later than 1300.

1600 - Remove test items from above chamber and imme-
diately place in a chamber maintained at - 65°F
at standard ambient pressure.

This schedule shall be followed for a total of 4 weeks (28 days)
except that on the second and fourth weekends the soak time shall be from 1200 on
Friday until 0800 on Monday at a temperature of + 160°F at 95 percent RH. At the
conclusion of the temperature-shock /humidity /altitude test, the test items shall be
allocated to the tests specified in Table L

4.6.6 Cook-Off and High Temperature Exposure

19
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4.6.6.1 Cook-Off, Four initiators shall be placed in an oven pre-
heated to the highest temperature which it is estimated that the initiators will
withstand for 1 hour, If no initiator cooks off during 1 hour, the temperature shall
be increased 25°F. and the test repeated with four new initiators. The test shall
be repeated in 25°increments until cook~off of at least one initiator occurs within
a 1 hour period, If cook-off occurs in the first group tested, the temperature shall
be decreased 25°F, and the test repeated with four new initiators. The test shall be
repeated in 25° decrements until cook~off does not occur within a 1 hour period.

The purpose of this test is explained in the requirements in
3.5. 6.

4.6.6,2 High temperature exposure, To determine if the initiators
meet the requirements of high temperature exposure of 3, 5.7, 10 initiators shall
be placed in an oven preheated to a temperature 25°F. less than the maximum deter-
‘mined for exposure without cook-off in 4. 6, 6. 1. The temperature shall be maintained
for 12 hours, If no initiator cooks off, the 10 initiators shall be cooled to 70°F and
functionally tested. If any initiator cooks off, or fails to meet design performance re-
quirements after cooling, the test shall be repeated with additional groups of initi-
ators, decreasing the t:emperature in increments of 25°F until design periormance
requirements are met.

4,6.7 Salt Fog Test. To determine if the initiators meet the re-
quirements of 3.5, 8, the salt fog test shall be conducted according to Procedure 1
of MIL-STD-810.

4.7 Functional Test, The initiators, and where practicable,
their firing test devices shall be temperature conditioned and maintained at the re-
quired temperature for at leastl hour after the temperature of all parts has been
stabilized; then the initiators shall be test fired, A simulated test device and initi-
ator with a temperature sensitive element shall be used as a grain temperature

monitor during temperature conditioning, Functions shall comply with the require-
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the test devices shall be fired within 5 minutes after removal from the chamber.,
ever it is necessary to repeat low (-65°F) temperature conditioning of a cold
e, all condensation shall be removed from the device before it is returned to
the temperature conditioning chamber.

PREPARATION FOR DELIVERY -

o

20 B
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6.1 Intended Use. This specification is intended to prescribe
practices to be followed in the design of electrical initiators and prescribes test
procedures for the evaluation of the initiators by subjecting them to simulated and
accelerated environmental conditions and to functional tests as necessary to insure
satisfactory electrical and functional performance and reliability when initiators
are utilized or stored under the range of conditions encountered in service,

6.2 Definitions, For purposes of this specification the following
are definitions of items or terms pertaining to electric initiators,

6.2.1 Initiator, Any single discrete unit, device or subassembly
whose actuation is caused by the application of electric energy which in turn initi-
ates an explosive, propellant, or pyrotechnic material contained therein. The term
'initiator' does not include complete assemblies which have electric initiators as
subassemblies but includes only the subassemblies themselves. The following are
definitions of typical examples of electric initiators.

6.2.1.1 Hot Wire Initiator. Any initiator whose bridgewire is heated
by the direct application of electric energy to effect initiation.

6.2,1.2 Exploding Bridgewire Initiator. An initiator whose bridge-
wire must be vaporized in a few microseconds (usually five or less) by the direct
application of electrical energy in order to effect initiation.

6.2,1.3 Conductive Mix hitiator. An initiator in which the bridge
consists of a conductive explosive, propellant or pyrotechnic material which is in
direct contact with the initiator contacts. Actuation is caused by passing current
through the conductive material thereby heating it directly.

6.2.2 Bridge. A resistive element (usually in the form of a wire
used to span the gap between two contacts) through which electric energy is con-
verted to heat (also light and shock in exploding bridges) for the purpose of initi-
ating an explosive, propellant, or pyrotechnic material directly,

6.2,3 Contact, That part of the bridge circuit, usually in the form
of a wire or small metal rod, which serves to complete the electric circuit between
the bridge and the electric connector of the power source,

6.2.4 Bridge Circuit. The open circuit containing the bridge, con-
tacts and electric elements permanently in series or parallel “th the bridge circuit
It does not mclude any electric elements connected externally to the contacts such
as shorting or firing leads.

6.2.5 Bridge Circuit Gap. A non-linear resistive element, usually
in the form of a spark gap or semiconductor, which forms a part of the bridge

21
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circuit and which limits the bridge circuit current until a potential equal to or
greater than the bridge circuit gap breakdown is applied to the circuit.

6.2.6 Output. A measurable parameter, such as préssure, cur-
e istance, shock wave duration, dent, mechanica.l force, etc,

6.2.7 Minimum 50 Millisecond All-Fire Stimulus, The least
firing stimulus which causes initiation within 50 milliseconds of not less than 99, 0
per cent of all initiators of a given design at a level of confidence of 95 per cent,
For electric tnitiators which contain a delav element the firing stimulus ghall he
applied for not less than 50 milliseconds, but the actuation time shall be extended
to include the maximum delay time specified for the delay element,

6.2 8 Firing Time. Firing time is the total elapsed time from the

time of application of the firing all-fire stimulus to the time of initiator actuation,
exclusive of delgv element time. if present.

6.2.9 Maximum no-fire stimulus. The greatest firing stimulus
which does not cause initiation within five minutes of more than 1, 0 percent of all
electric initiators of a given design at a level of confidence of 95 per cent, For

electric initiators which contain a delay element the firing stimulus shall be applied
for 5 minutes exclusive of delay element time if present.

6.3 S\Jmmary of some Problems in Applving Various Statistical
Tvoe Analvses, Various statistical type analyses have been prepared and are used
in order to determine qafetv and reliability: for example: Bruceton method, Probit

method etc. Statisticians have pointed out the fallacy of a blanket use of these var-
ious methods and the extreme care necessary in their application. Much effort is
i

valc A I il i

rch of an ideal method for this type of testing. AMP Report

3

) ! SRG - PN 40 or NAVORD Report No. 2101 in conjunction with an article
(""A Statistical Precise Me thod of Estimating the Bio-Assay and Quantal Response,

Rased on the Logistical Distribution Function'}in the Journal of American Statis-
tical Association 48, pages 565-599, September, 1953 elucidates on one of the
methods,. In light of these difficulties, the only really safe method of reliability
testing is the standard GO, NO-GO type.
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