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15 June 1967
Superseding
IvIIL-C-27505A( IJSA
2 ~U~~ 1963.

.

MILITARY SPECIFICATION

. .

SCOPE

This specificationcovers the requirementsfor onetypeof solid propellant engin[
starter cartridge, designated MXU-4#A.

2. APPL1CA13LE DOCUMENTS
. .

2.1 The following documents, of the issue in effecton date of invitationfor bids c
request for proposal,

SPECII?ICATIONS

Federal

PPP-13-636 Box,
PPP-C-96 can,

Military

form a part of this specification to tie extent specified herek -

Fiberboard
Metal, 28 Gage and Lighter

I$!UL-P-116 Preservation, IVlethods of
.NIIL-T-5021 Tests, Aircraft and Missile Welding Operators, Qualification--
MIL-I-6866 Inspection, Penetm.nt IWethod of
MIL-S-27266 Starter, Engine, Cartridge and Pneumatic, Shaft Drive, Gener[

Specification for

STANDARDS

MI L-STD-1OCI
MI L-STD-105
IvHL-STD-129
MIL-STD-130
MIL-STD-143

MIL-STD-210
,,--

t

Engineering Drawing Practices
Sampling. F@ocedures and Tables for Inspection by Attributes
Marking for SMpment and Storage
Identification Marking of U. S. Military Property
Specifications and Standards, Order of Precedence for tbe Selectio
of
Climatic Extremes for IVlilitary Equipment

.,:-. ..

FSC 137’

I

I
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IWIL-STD-414

MIL-STD-453
lWIL-STD-704
MIL-STD”810
NHL-STD-831
MIL-STD-1167
MIL-ST’13-1168
IUS33586

PU13LICATIC)NS

Sampling Procedures and Tables for Inspection by Variables for
Percent Defective
Inspection, Radiographic
Electric Power, Aircraft, Characteristics and Utilization of”
Environmental Test IMet??ods”for Aerospace and Ground Equipment
Test Reports, Preparation of
Ammunition, Data Card
Lot Numbering of Ammunition
Metals, Definition of Dissimilar

Air Force-Navy Aeronautical Bulletins

u. so Air Force i-meoificatim Bumstin

Air Force Ii’hLm@

Air Fcma? ‘ret% old

T. Cl. 11A-I-47 Explosive Hazard Classification Procedure

(Copies of ckxxunents required by suppliers in connection with specific procurement
functions s~oulci be obtained from tie procuring activity or as directed by the con-
tracting officer. )

2.2 Other publications. The following documents form a part of this specification
to the extent specified herein. Unless otherwise indicated, the issue in effect on date
of invitation for bids or request for proposal shall apply:

SAE AERONAUTICAL SPECIFICATIONS

AIMS 2645 Fluorescent Penetra.nt Inspection
AMS 2650 FVuoroscopic X-Ray Inspection

(Applicatio~” for copies of SAE aeronautical specifications should be addressed to the
Society of Automotive Engineers, Incorporated, 485 Lexington Avenue, New York,
New York 10017.)

.
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of Explosives and Qtlwr Dangerous Articles

3. REQLJH7EM.?. TS

3.1 Preproduction. This specification makes provisions for preproduction @sting.

3.2 ,Components. Normally, the cartridge assembly shall consist of the following
parts:

a. Solid propellant

b. Case

c. Igniter assembly

d. WeatherSeal

e. Screen.

3.3 lkfodel spe~ification. A cartridge model specification conforming to tie format
outlined in tie appendix of this specification shail be prepared by tie contractor and
tiree copies submitted to tie procuring activity for approval prior to preproduction
testing”’

3.3.1 Definitions anti symbols. Terms, heir definitions. and symbols used in tie
model specification shall be in accor

?
ce with 6.3 and AF Specification Bulletin 508.

In case of conflict between tie def~. tions of Al? Specification Bulletin 508 and this
specification, this specification shall govern.

3.3.2 Design criteria. The design criteria for the cartridge performance shall be
included in the model specification in the format of table I and shall not exceed the
limits of table 1.

3.3.3 Design drawings. Design drawings constitute a part. of the model specification
and shall be maintained and updated as controlled documents.

,3.3.4 B@del. A full” scale cutaway motiel of tbe cartricige sM1 be su.bmitt&i. “’:

3.4 Selection of specifications and standards. Specifications
essary commodities and services not specified herein shall ,~e

and standards for n.ec”

selected in accordance
with ~L-ST.D-149.

3
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TABLE 1

“~es.ign performance ~ri,teria at Sea Level ‘“ “

Parameter
~..

?.

2.

3.

$.

5.

!.

F

1.,.

I

I’gnition delay

(td), Sec

Ignition pressure rise

rate after first irrdi ca,
tion of pressure, psiq

Maximum pressure during

ignition (pi), psig

Maximum pressure following

ignition

(~max), Psig ~/

Minimum pressure following

ignition cycle through

tailoff (P )min D wig

A-verage dram&r pressure

(Pa}, psig ~/

f+essure-~ime integral

(S pdt), psi~-sec X 104

Action time

(ta), sec

Burn time

-65

+160

-65

+ 160

Temp (“~) I 1-“-”---------–---.–T_+__–__‘imi”‘f‘ange+.—. -—-----.-__-——__.
I

-65
+160

-65

+160

-65

i- 160

-65

+160

-65
+160

-65
+59

+160

-65

+59
+160

I

I

(t~) sec

— -——— ___ _ —_____ 1

,..

End of ignition phase shall be defined in the model specification.

To be determined as follows: Determine area under the pressure-time
curve encompassed by action time> Divide the area by the burn time

to obtain average pressure, ~, in pounds per square inch gage.

To be given in model specification not to exceed 1550 psig.

Average pressure to be given in model specification. Allowable

range not to exceed 150 psig at-65°F and 200 psig ot +1600F,

Allowable range not to exceed 1000 psig-sec.

0.60 max. I
0.2S rnax

1
%. f

~.iven on figure 3 \

Given on figure 3 j

w
1050

650 4J Min.

1350 fy Max.

1.60 Max. S/

1.60 Max. ~/

TO be given in the

model specification

18-22
13-19
11-14

—-—— .__- _— ---- ..-

&.

] ,.
...‘

~,
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3.5 RMxwials

3.5.1 Fungus-proof materials. IMaterials that are nutrients for &m@ shall not be
used where it is practical ti avoid them. Where used and not hermetically sealed, they
shall be treated with a suitable fungicidal agent acceptable to the procuring activity.

3.5.2 IWetals. Metals shall be of the corrosion-resistant type or suitably treated to
resist corrosion dve to fuels, salt spray, rain, humidity, and all other environmental
conditions likely b be met in storage or normal service. The use of any protective
coating that will crack, chip, or scale with age or extremes of environmental conditions
shall be avoided.

3.5.3 Dissimilar metals. Unless suitably protected against electrolytic corrosion,
dissimilar metals shall not be used in intimate contact with each other. Dissimilar
xnetals are defined in MS33586.

3.6 Age. Cartridge propellant grain, igniter, and squib shall be no more t.lmn
6 rnontlw old from date of manufacture to date of delivery of the cartridge assembly.

3.7 Design. Tlae cartridge shall be designed to operate in a cartridge starter breech
having internal dimensions as shown on figure 1 and as further defined in 3.11.5.

3.7.1 Effect on metal. ‘rhe cartridge shall not adversely affect the design life of any
starter components due to the chemical properties qf the cartridge exhaust ‘gas. The

:)
cartridge contractor shall define in the model specification the chemical and metal-
lurgical effect of the cartridge exhaust gases on ahmimun and metals incorporated
in the starters specified in 3.7.2.

3.7.2 ~cm~ati~ility. ~~e cart~id~e shall be so cksi~eci a~ to % compatible with...

cartric@ starters cotiormin~ to ~lL -=S-272 66. A compatibility test shall be conducted
by the cartridge manufacturer to demonstrate compatibility of the cartridge with cur-
rent starters. The @rocuring activity ~ha!l % contacted for copies of the Iates t i.est-
schedule and starters to be tested.

3.7.3 Electrical firing. The cartridge shall be designed to fire electrically after
manual insertion into Me starter ‘breech.

3.7.4 ‘l?ransportability. The cartridge sealed in its storage container shall be trans-
portable in any attitude within the ambient air temperature range defined in IMIL-STD-
210 for cold anQ hot Atmosphere up to a pressure altitude of 80,000 feet.

3.7.5 Reliability. ‘he cartridge shall be designed to’ operate with a minimum reli-
ability of 0. XI(I with a $)0 percent confidence level. Satisfactory compliance with test
requirements of this specification will have demonstrated compliiince with this re-
quirement., i

5
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@EXTREME LIMITS OF TOLERANCE STACKUP

FIGURE 1. Interior Dimensions of Cartridge 13reech
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3.8 construction. The cartridge shall be so constructed as tQ provide the require==.-. . .

I
3,9 %rfomnance. Specific cartridge performance characteristics still ix called
out’ in t.%.%emodel s~ecification. ‘TIE cartridge shall operate within &kve limits specified
“in table 1. a,.d figure 3 when f~red in a breech having internal dirwmsions as shown on

fi~~re 1 and as further defined in 3.11. 5“, when the breech is cxm.nect.ed to a nozzle
and volume siu.r~s’or as shown on figure 2.

3.9.1 Altitude. There shall be no deviation from the performance rating of this
specification after the cartridge has been exposed to altitudes up to 80,000 feet while
i~~its sealed storage container.

3.9.2 Temperatures. The cartridge shall ignite ad operate satisfactorily throughout
the temperature range of -65 h +160”I?.

3,9.3 Attitudes. While installed in ‘the starter breech, the cartridge shall perform
satisfacfarily in any attitude.

I

3.9.4 Ratings. The cartridge shall meet the performance criteria specified in table I
for standard sea-level static conditions.

3.9.5, Flame temperature. The measured gas temperature for any firing from -65°
to +160°F shall not exceed 2 ,IOO”F. The contractor shall specify in the model speci-
fication the adiabatic flame temperature of t~e propellant as defined in Al? Specifica-
ti%.n INiUetin 508.

3.9.6 Performance variation, The sta.miard deviation for each parameter at -65”
and +160”F shall be specified in table 11 of the model specification.

3.9.7 Envirmmiental conditions. The dartridge shall not suffer any detrimental ef-
fects during or after exposure to temperature cycling, extreme temperature, salt
spray, and humidity as anticipated in service.

.3.4.7:1 stc)x’age life (in metal container]. When sealed in its individual metal storage
container and exposed for a minimum of 3 years to ~mperaturfe cycling mmging from
-65° tQ +160°F, in any attitude, the cartridge shall not deteriorate to such extent that
it cannot meet the performance requirements specified herein. In addition, the ,cti-
tridge shall withstand exposuie to 300°1? for 2 ~ours vrit.lxmt pmciucixng a hazardous
condition during sulmxyM3nt. operation.

3.9.7.2 Storage life (out of container). The cartricige, X%XIQV6XI fx’tl~ ‘@s comWiIWr,

shall withstand exposure to temperatures ranging from -65.0 to +16001?, in any attitude,
for 45 days without ,deteriorating to such Gxt.ent that it cannot meet the performance
requirements.

7
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,6.86 ?.005 I
DIA.

8

– ‘“ +---
WALL THICKNESS APPROXMAATELY+-

‘1

DIMENSIONS IN INCHES

I

1-.055 ~ “
.063

+-l .3?4

.37$ t-

IWZZLE MATERIAL: HAYNES
STELLITE I+S-21 m EQUAL

UNLESS OTHERWISE sPECIFIIECI
TOLERANCES : DECMSMLS i .0!0

ANGLES ~2°

J?IGIJRE 2. Standard Test Orifice and Volume Simulator
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3.9.7,3 Auto-ignition. When exposed to the extreme environmental conditions speci-
fied in section 4, there shall be no auto-ignition of the cartridge or emission of corn-
mstible gases.

3.9.7 .-4 Vibration. The cartridge shall be designed tQ withstand the vibration en- “
vironment anticipated during service life.

3.9.8 Drop requirement. The cartridge shall not be damaged to the point it will not
function when dropped onto a concrete floor from a height of 4 feet.

3.10 Solid propellant. The grain of the solid propelhmt shall be free of physical
~efects which WOUM prevent the cartridge from meeting specified performance pa-
rameters. The propellant shall be neutral burning with respect to pressure versus
time. Following environmental cycling “&stsO the grain dimensions shall remain
witiin specification limits.

3.10.1 Ballistic, pInysical, and meclxanimd properties. The ballistic, p&Jsica10 am%
mechanical properties of the propellant shall be as specified in tie. model specification.

3.10.2 Auto-ignition temperdti=. There shall be no auto-ignition of the cartridge
or components when it is exposed to a temperature of 350”F for 1 hour or 300°F for
8 hours. The au~m-ignition temperature for the prQpeWnt and ignition system shall
be graphically presented in tie model specification in the format of figure ~. The
maximum safe temperature for extended storage shall be noted.

3.10.3 Propellant weight. The weight of the propellant shall be determined by the
performance requirements, and the allowable tolerances shall be stated in the model
specification.

3.10.4 Restrictor and bonding W lent . The composition of the restrictor and bonding
agent shall be specified in tie model specification.

3.10.5 Processing. The propellant, restrictor, and bomiing-agen&processing speci-
fications SIMH be listed in tie model specification. TMxx? processing specifications
shall be submitted for approval with the model specification.

3.10.6 Corrosion. The corrosive effect of the exhaust gases from propellant or
ignition materials shall not reduce the design life of the starter or any airframe
materials W.th which the gases may come in contact. The corrosive content and effect.
of Lhe exhaust gases shall be specified in the model specification.

3.10.7 Erosion. Solids in the exhaust gases shall be held to a minimum to limit
erosion and avoid accumulation of solids in critical starter parts. The erosive effect
of propellantand ignitionmaterials shall be specifiedin-themodel specification.

3.10.8 Smoke. The light transmitted through the exhaust gases shall not be less
than 75 percent.

Downloaded from http://www.everyspec.com
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3.10.9 Toxicity. The toxic effectof the exhaust gases shall not be hazardous tQ
personnel exposed to these gases during starter bench tests and aircraft operation.
The toxic properties shall be specified in the model specification.

3.10.10 Afterburning. There shall be no flaming at breech mating surfaces during
ox’ after operation of the cartridge. The cartridge exhaust gases shall not be capable
of sustaining ignition.

3.11 Case

3.11.1 Maximum operating case temperature. The cartridge case SIMUIM so designed
fiat tie external surface temperature of breech caps of all starters specified in 3. ‘?.2
slmll not exceed 700°F’ under any operating condition.

3.11.2 Exmmdsbility. The cart-ridge case shall contain all of tie cartridge com-
ponents and shall be expendable; no reloading provisions will be considered.

3.11.3 Removal after firing. After the cartridge has been in the breech for a mini-
mum of 1 @nub after firing, the cm.tridge case shall be easily removable i~ *e
piece by personnel wearing ‘hick gloves. INo cleaning of the breed shll be necessary
before reloading. No afterburning still occur when tie cartridge is removed from
tie breech 1 minute after firing.

3.11.4 V4eather seals. Weather seals incorporated in the cartridge shall be of such
design and material as required to permit the cartridge to meet the performance re-
quirements specified herein, The burst pressure of the weatier seals shall be speci-
fied in the model specification.

3.11.5 Breech seal. The cartridge design shall incorporate a positive seal at the
start.q breech parting line capable of insuring operation in an explosive atmosphere.
The seal shall be designed to operate in a starter breech dome conforming to figure 1
and a mating breech cap which is out of round up to 0.035 inch. TIK?breech seal shall
also operate when the gap is between 0.002 and 0.050 inch. Handling and installing tie
cartridge in the breech shall not detrimentally affect the breech seal.

3.12 l~iter assembly. An electrically fired igniter assembly shall be provided. to
ignite the main propellant charge and to assure proper ignition of tie propellant in ~
accordance witi tie performance requirements specified herein. The igniter assembly
c~aracteristics shall be specified in the model specification.

3.12.1 @mition, The cartridge shall ignite satisfactorily when a voltage of 15 to 32V
de is applied with an external resistance of 10.0 *O.5 ohm. The ignition delay shall not
exceed 0.60 second at any temperature.

3.12.2 Prefire checking. The igniter design shallbe such as topermit prefire
checking of the igniter system. The electrical resistance of the igniter circuit and the

L

1-2
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maximumsafe test current for prefiring checking shall be specified in the model
specification. In no cas& shall ignition occur when test current up to 0.05 amp is
applied for ally @@l of time.

3.12.2.1 El&hmcplwive devices. The Cal%Y?id&? Shd~ be. desi@ed @ ~~eChR&?

spurious functioning cm degradation in reliability or performance from envimunentd
electromagnetic radiation. I

3.12.3 Safety p rovi sions and arming. The igniter shall be shorted during shipment
and handling to prevent firing due to accidentally applied or induced current or itcci -
dental impact. The shorting device shall be easily removed with heavy gloves,- remain
with the cartridge, and be capable of being reapplied. Firing shall be t%fected by
actuation of a remote switch.

3.12.4 Contact pin. The electrical contact pin shall be springloaded to provide a
resilient connection with the contact pin in the starter breech.

3.13 Other components. The description and performance characteristics of other
cartridge components required shall be specified in the model specification.

3.14 Particle screen. A screen shall be incorporated at the cartridge exhaust to
reduce to a minimum tie size of propellant particles delivered ta the starter nozzle
assembly. The screen, which shall serve as one end of the cartridge case, shall have
a maximum hole size of 0.11 inch in diameter. IWaximum projection of the particle
screen after firing shall be 0,375 inch when measured from the end of the cartridge
case.

3;15 Insulators, The composition,
erties of all insulators used in the
fication.

physica~, mechanical, and thermodynamic prop-
cartridge shall be spe:.i !:ed in tie model speci -

3.16 Interchangeability

3.16.1 ?%& numbering of interchaweable parts. AU parts having the same manu-
facturer’s part number shall be functionally and dimensionally int.erckmngeable. The
item. identification and part number requirements of MIL -STD -100 shall govern tie
manufacturea?s part numbers and changes Mere@.

3.16.2 Configuration drawings (envelope)

3.16,2.1 Drawing and data (with proposal]. The following preliminary data shall be
furnished. to ,the procuring activity with the submission of the proposal:%

a. Asse~bly drawing

b, l%e~iininary model specification in accordance witi the appendix of his speci-
fication.

.. .
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3.16.2.2 Drawings and data (with model specification).
the. following data to the procuring activity concurrent
specification:

a.

parts

b.

c.

3.17

The contractor shall furnish
with submission of the model

A complete setofcartridgedrawings which shall include assemblies and detail
with identifying part numb;r

Packing drawing for cartridge (complete set)

AU contractor specifications listed in the model specification.

Performance curves. Performances curves shall be specified in the model
specification and shall include the typical values and ~rfornm.nce limits listed therein.

3.18 Wei&t

3.18.1 without St.orapw container. The weight of the complete cartridge without. the
sealed storage container shall not exceed 12.5 pm.mds and shall be specified in the
model specification.

3.18.2 With storage container. ‘The weight of the complete cartridge with the sealed
storage container shall not exceed 14 pcn.mds and shall be specified in the model speci-
fication.

3.19 Mqpec tion methods

3.19.1 R$idiogr@bic inspection. Radiographic insertion shall be in accordance with
IWIL-STD-453. When radiographic inspection is used, the laboratory at which the in-
spection is conducted shall be certified in accordance with MIL-STD-453.

3.19.2 FVuoroscopic X-ray inspection. Flumwscopic X-ray inspection shall be in
accordance with SAE Specification AMS 2650.

3.19.3 Fluorescent y netrant inspection. Fluorescent penetrant inspection shall be
in accordance with MIL-I-6866 or SAE Specification AMS 2645.

3.19.4 Hydrostatic test. Hydrostatic test methods shall be approved by the pro-
curing activity.

3.20 Fusion welding AU operators performing fusion welding shall be certified in
accordance with IvHL-”T-5021.

3.21 Explosive classification. The cartridge shall be classified “fire hazard,
class 2” which shall be determined in accordance with T. 0. 11A-I -4’7.

3.22 Operating and installation instructions. Operating and installation instructions
shall be legible and shall be applied to the cartridge by stenciling or decalcomania.

1.4
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3.23 Identification of product. Equipment, assemblies, and parts shall be marked
for identification in accordance with MIL-=STD-XNI. The l~t and batch number and
explosive markings shall be included on the cartridge.

3.23.1 Id numberinp ad maxkin~. The lot numbering and marking shall be in I
accordance with NIIL-STD-1168.

~ 3.23.2 Synthetic rubber parts. Components containing synthetic rubber parts shall
be marked in accordance with ANA Bulletin No. 438.

3.24 Ammunition data cards. Completed ammunition data cards shaU be provided
I and shall be prepared in accordance with MIL-STD-1167’.

3.25 Workmanship. The workmanship and finish shall be of sufficiently high grade I

to insure satisfactory operation and durability consistent with the application and
storage life requirements of the cartridge.

3,2’5.1 ‘CWminfg, The cartridge shall be thoroughly cleaned and loose, spattered, or
excess solder, metal chips, and otlaer forei~ material removed duri~ and after find

assembly.

) 4. QUALITY ASSURANCE PROVISIONS I

j
4.1 Responsibility for inspection. Unless otherwise specified in the contract or

./ purchase order, the supplier is responsible for the performance of all inspection-
requirements as specified herein. Except as otherwise specified, the supplier may
utilize Ms own facilities or any commercial laboratory acceptable to the Government..

1’
The &wernment reserves the right to perform aJIy inspecticms deemed necessary to
assure supplies and services conform. to prescribed reqyireimw~ts.,..

1
4.2 Classification of tests. The hmpec tion and testing of cartridges shall be. classi-.
fied as follows:

I a. I%eproduction tests

b. Acceptance tests.

4.3 Test conditions. Unless otherwise specified, the following test conditions shall
app%y: “1

I

I ~.3.1 Temperatures Icartridge removed from storage container]

4.3,1.1 Ambient temperature. Anibient. temperature tests shall be. conducted with
the temperature of the cartridge within the range of 10° to llO°F.’

4.3.1.2 Low temperature. Low temperature tests shall be conducted with the tem-

1
perature of the cartridge at -65”F.

I

.

.)
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Ill

4.3.1.3 Normal temperature. Normal temperature tests shall be conducted with the
temperature of the cartridge at +59”F.

4.3.1.4 Hi * temperature. High temperature tests shall be conducted with the tem-
perature of the cartridge at +160”F.

4.3.2 Standard atmospheric conditions. When the pressure and temperature existing
at the time of the test are not specified, it is understood that the test is to be made at
atmospheric pressure (approximately 29.92 inches H@ and at room temperature
(approximately 77°F).

4.3.3 Conditioning time. Conditioning time for the cartridge shall be such that all
parts of the cartridge will reach a temperature within +3°1? of the temperature speci-
fied. During the conditioning time, the temperature of the conditioning chamber shall
not vary more than *5”F from the specified temperature conducting time and will be
designated in the model specification per figure 5.

4.3.4 Tni.nsfer time. Unless otherwise specified, the cartridge andmmqmnent trans-
fer time between conditioning chambers shall not exceed 5 minutes.

4.3.5 Cartridge breech. Unless otherwise specified, the cartridge shall be fired in
a breech conforming to the dimensions shown on figures 1 and 2.

4.3.5.1 Out-of-specification breech. Firings of cartridges in groups 11, 111, and IV
shall be conducted in a breech dome conforming dimensionally tQ figure 1, with the
breech cap machined out of round by 0.0350 inch on the I.D. In addition, the cap joint
gap shall be 0.050 inch.

4.3.6 Cartridge position.
Iating those to be employed

4.3.7 Dimensional units.
tational system of units.

‘I’hecartridge shall be fired in lmeech positions simu-
in various starter applications.

All dimensions shall be expressed in the EI@is~ @ati-

4.3.8 Temperature corrections. Performance characteristics shall notbe corrected
for ambient air temperature.

4.3.9 Pressure corrections. Performance characteristics shall not be corrected
for ambient pressure.

4.3.10 Test apparatus

4.3.10.1 Accuracy. For all cartridge and component tests, the test apparatus shall
be such as to insure that reported data will have a steady-state accuracy of +2 percent
of the maximum rated value, except that the temperature shall be accurate within
k2° F and the weight shall be accurate within +0. 2 percent. All apparatus shall be

.*

.,,
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calibrated frequently enough to insure thatthisdeWeeof accuracy is maintained. Cali-
bration records shall be retained by the testtig agent y for 2 years, and furnished to . .
the procuring activity upon request.

4.3.10.2 Automatic recording equipment. Automatic recording equipment shall be
used to obtain data during those parts of cartridge and component tests that require
evaluation of time versus cartridge or component variables.

4.4 Preproduction testing

4.4.1 Test samples. The test sample groups shall be in

4.4.2 Test data

4.4.2.1 Data summary sheet. A summary sheet for each
prepared in accordance with table 111.

accordance with

cartridge firing

table H.

shall be

4.4.2.1.1 Limits. Performance limits specified herein shall be superimposed on
all curves.

4.4.2.2 Statistical summary E&l.
i

A statistical summary sheet based on the data
resulting from test firings shall be prepared for ‘he parameters of average chamber
pressure, pressure-time integral, and maximum pressure during igniiion. These
sheets shall ‘be prepared in accordance with the format of table IV. The data from
individual groups will be combined for analysis per the following arrangement, and
evaluated in accordance with MI L-STD -414 using an AQL of 1.0.

A. I

B. H, 111, Iv

C. 1, H, 111G IV.

4.4.2.3 Disposition of preproduction test data. Preproduction test data shall be re-
tained by the testing agency for 3 years and furnished to the procuring activity upon
request.

4.4.3 Reports

4.4.3,1 Final report. Following completion of all cartridge preproduction tests, a
final report shall be submitted which shall include a record of all information per-
taining to the cartridge tests. This report shall be prepared in accordance with MI L-.<. STD -831 and, in conjunction with the component and compatibility test reports, shall
normally be used as a basis for approval of the preproduction tests.

4.4.3.2 Component testreports. Separate testreportscoveringalltestsconducted
on each type of component shallbe submitted.These reportsshallbe prepared in

: accordancewithMIL-STD-831.
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TABLE II

PREP REDUCTION TESTING

PARAGRAPH ~~ TEST

‘4.6.5~

4.6.6

4.6.6.1

4.6.6.2

4.61.z

4.6.8

4.6.9

4.6.10

4.6.11

4.6.12

4.6.1;

6.6.14

Statistical firings

Environmental cycling test

Desert conditions

Arctic conditions

Vi brotion test

Drop Test

Forty -five cloys out of contoiner

So It spray te.~

Long term oging

90 doy
180 doy

Cleanliness and smoke test

Hot breech 100ding test

com~atibilitv testina

TEST GROUPS AND NUMBER OF SAMPLES

.1 II Ill “Iv”v VI Vll
25 40 6 6 12 3*

25

20

20

6

6

6

(5)

6

6

6
6

3

,*

● The number of cartridges required for compatibi Iity testing
shall be specified by the procuring activity.

..
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TABLE Ill

PF/EPK?ODUCTION DATA SIJ)AMAF?Y SHEET

Date

Test

CARTI?IDGE lNFORMATION ‘, (Note if retest)

Drawing number

Cartridge Iot No.

Cartridge serial No.

IGNITER INFORMATION

Type

Initiator or squibresi stance -befor+ conditioning

- after ‘conditioning

111 PHYSICAL DATA i
\

Propellant weight

Cartridge weight - before firing ‘_______l
after firing — lb

IV ACTUAL TEST CONDITIC)NS ‘

1’.,,.,:, Conditioning Time hrs. at ~°F
{~, e Ambient air temperature Ot firing

k

—“F
Breech temperature before firing \ OF\

‘g v I

$
REDIJCED DATA

i,

~, Igniter current used A; AT 15] V

Ignition delay time$ ---&--- see
?, Maximum pressure during ignition

“ “7!--%;~ Maximum pressure following ignltio
:
?., Average chamber pressure
~;-

psig

%. Pressure-time integral psig/sec
j.

Action time
~. Burn time

sec

sec
~j
.

; VI PERFORMANCE AND REMARKS

:..
1. Results of teordown inspection.:!

... 2. Pressure-time trace with point of firing-switch action shown..,
r 3. Plot of Ignition Transient.
-:;
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TA13LE IV

Acceptance StatisticalSummary Sheet

*

Temp Conditio~ Date

Ave Ign Act. Burn PAOX

Parameter

M? Int M*
Press : Delay Time Time Plgn pdt

Spec Limits

Min -

Max – - ,-

)
,)

I

Cert. Firing

Record

;

3

4

5

%
s

%
P

M

Cartridge Lot No.

Prop. Batch Nos.

Ignition Lot Nos.

*

if

No. of Cartridges in Lot

Ambient Air Temperature “F

Breech Temperature ‘F

Ignition Current Amps at 15-18 V.
.
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4.4.3.3 Compatibilitytestreport. Separate compatibilitytestreportscoveringall
cartridge-startercompatibilitytestsshallbe submitted.These reportsshallbe pre-
pared inaccordancewithNIIL-STD-831.

4.4.4 Test grOups. Cartridgesshallbe dividedintotestgroups as shown intable11.
Each propellantbatch in thetestquantityshallbe representedas equallyas possible
in thetestgroups.Prior toinitiationoftesting,a listshowing theserialnumbers and
lotnumbers of cartridgesassigned to each testgroup shallbe submittedtothepro-
curing activity.

4,4.5 Preproduction tests. The preproduction testsshallconsistof allthetests
specifiedunder 4.6.

4.4,5.1 l?reproductiontestperformance. Preproductiontestfiringsshallmeet the
performance requirementsspecifiedintable1.

4.5 Acceptance tests.

a. Individual test

b. Sampling tests.

4.5.1 Individual test.
tests described unde~

4.5.2 Sampling tests.—

Acceptance tests shall consist of:

(

Each cartridgeshallbe subjectedtotheexaminationofproduct
4.6.1thOU@ 4.6.3.

4.5.2.1 I&. A iot shall consist of not more than 1300 flor less than 1000 cartridges,
unless otherwise approved by procuringactivity,produced ina continuousproduction
period without changes in processes or raw material.The lotmay consistofcar-
tridgesproduced from severalpropellantbatches,providedeach batchisindi}ridua]ly
identifiedduringthefollowingcartridgeassembly.

4.5.2.2 Sampling plan. In“ordertodetermine thatcartridgesmeet theperformance
requirements,samples of assembled cartridgesshallbe selectedatrandom from each
lot and be subjectedtotestina breech havinga presetpartinglinegap of0.035inch.
The number of sa.rnplesforeach testtemperatureshallbe chosen inaccordance with
table A-2, using an inspectionlevel11of MIL-STD-414, The datafrom.thefirings
shall be reduced using the procedure of example 13-2ofMIL-STD-414 for single
specificationlimitsand the procedure ofexample H-3 fordoublespecificationiimits
with an AQL of 1.0 percent.Since ballisticperformance isspecifiedattu’oiemper-
alure conditions (hot and cold), the acceptanceat each temperature shallbe inde-
pendently determined and failureto meet specifiedperformance ateithercomii[ion
shtillbe cause for
testsa-fllplesatone
~emperatureiorthe

22

rejection.In no instarlceshallthedataobtaii~ecifrom acceptance

temperature be Combineci with thetestdataobtalneci:ii.tiiifferen!
purpose ofdetermining10[acceptance.
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4.5,2.3 Reduced sampling plan. If 10 successive cartridgti lots are successfu~ly
acceptance tested without a retest, inspection level I shall then be used to determi$w
the lot sample size. If a subsequent lot fails, inspection level 11 shall then be used
until 10 successive lots are once again successfully tested.

w ““ .,r

4.5.2.4 ‘Retest of a lot. In the event “tie es tirnated percent defective of a lot exceefis
the maximum. -.~ awable, that temperature condition(s) causing the failure may be
retested in accordance with the following:

If at inspection level 1, draw new random samples in accordance with inspection
le~el II

b, If at inspection level 11, draw new random samples using inspection level III. ”

Only one such retest shall be allowed. Failure to meet performance requirements or
I

exceeding the estimated percent defective as calculated from the retest shall be cause
for rejection. A lot that is rejected may be analyzed for the cause of failure and then ‘.
reworked and submitted for acceptance test. In such case inspection level H shall be
used, No part of any reworked lot. may be submitted for acceptance with other lots or
parts thereof.

4.5.2.5 Cartridge components, Sampling plans for components and individual parts
shall be in accordance with MIL -ST13-105 and MI L-S TD-414.

4,5.2.6 Storage container test. Production leak test shall be conducted with. &p~es -----
sure differential of 10 PSI maintained for 15 seconds. A detailed test procedure md
sampling plan will be specified in the Model Specification.

4. ~.~ hCe@./lElCe t8St.data

4.503.1 Statistical suti$uy sheet. A statistical summary sheet based on the da@
resulting from the firings of each lot .Qf cartridges submitted for acceptance shall be
prepared for the values of pressure time integral (double specification limit), a@
average chamber pressure [single specification limit), as specified in the performance
ratings table of the model specification, Each parameter shall be deemed acceptable
at each temperature if the estimated percent defective is less than or equal tQ ~e
maximum allowable percent defective, M, for the sample size involved. .These sheets .
shall be Prepared in accordance with table U?. In addition, for those units not stati$ -
tically analyzed, ‘lot acc&Mamce and rejection criteria shall be applied independently
to each of Me ~erform~ce parameters as specified in the model specification.

~, 5.3,2 Di~p~si~ion of accept~ce test da~~ Acceptance test data and acceptance
data summary sheets shall be retained by the testing agency for 3 years and furnished
‘m the procuring activity or authorized representative upon request.

d
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4.6 ~eSt IIldhXk

4.6.1 Examination of product. The cartridge shall be examined to determine comp-
liance with requirements specified herein, and in the applicable specifications and
drawings, with respect to materials, workmanship, finish, markings, and dimensions.

4.6.2 Propellant. The contractor shall sample and perform tests on each batch of
propellant tQ determine it the batch meets the requirements of the specification under
which it is produced. A batch shall consist of all propellant produced in a single mixing
operation.

4.6.2.1 Propellant fgraim Each solid propellant grain shall be visually inspected for
voids, cracks, low-density areas, and separation of restrictor from the propellant. Any
such condition. shall be cause for rejection of the grain.

4.6.3 Igniters. All igniters shall be tested for proper electrical resistance.

4.6.3.1 Electmexplosive devices. Ehmtroexplosive devices or ignition squibs shall
be tested inaccordancewiththemagnetic test specified in 4.6.3.1.1.

4.6.3.1.1 Magnetic test. The cartridge shall survive in an electromagnetic field
intensity of IOOW per square me*&r. Approved testing shall be performed to establish

a no-fire reliability of 0.999 with a confidence level of 95 percent. Tests shall include
exposure to electromagnetic fields, and pulsed and continuous wave, with frequencies
ranging from 100 kilocycles b 40 gigacycles. Testing shall include: Evaluation of the
RF sensitivity of the basic electroexplosive element; evaluation of the Uninstalled
cartridge in all normal modes of storage, transportitig, handling, and installing; and
evaluation of the complete ignition system in the installed configuration.

4.6.4 Additional inspections. Additional component inspections for the purpose of
demonstrating other components or special features shall %e specified in the model
specification,

4,6.4.1 Stmage container test

4.6.4.1.1 A preprociuction container leak test shall be. conducted individually at a
13.7 psi differential held for 30 seconds. A detailed procedure shall be submitted with
the preproduction test procedure.

4.6.5 Statistical firing tests

4.6.5.1 High temperature. Ten of the cartridges in group I shall be conditioned to
and fired at the high temperature.

4.6.5.2 Normal temperature. Five of the cartridges in group I shallbe conditioned
toand firedatthenormal temperature.

Downloaded from http://www.everyspec.com



——- ——.

)

MIL-C-27505B{US }

4.6.5.3 Low temperature. ;The remaining ten cartridges in group 1 shall be con=
ditioned to andfired at the low temperature. ..

4.6.6 Environmentalcycling tests ‘“’ ,,,

4.6.6*~ Desert conditions. Twenty c&tridges from Group II shall be tested as
follows.

4.6.6.1.1 Simulated flight line -50 cycles as fOWAWS:

60”F $ hours Thx@a’ow$ humidity sew. W?d premmm
160”F 8 hOU~S IJlnmntr$md humidity sea Ilmel pmmmak?a

withdraw, inspect, t?mid leak dw2k all ‘cans d this pi?hnt. ‘iR$!afim 4 Cxui%ridgtw at
160”F and 4 at+59°F. Pmceedwith the remaimier of 12 Ictidg@s Umm&g@UIMMxt Wwp.

4.6.6.1.2 $imulated aircraft storage, cartri@gw in container -25 cycles as till-:

Vi7’ithd.mw9inspect and leak dmck dlams at this pint. Test fire 6 murtxidgas at +MNI”l?
and the other 6 at -65°F.

)

4.6.6.2 Arctic conditions. Twenty cartridges from pup 11Sw?os tested m ffolklws.

4.6.6.2,1 Simulated flight he -50 cycles as Mows:

-65aF 6 hOU?M lkontmlkd humidity Sea level pressure
+M9°F 10 hours uncontrolled humidity sea kw’ei pxwm.u’e

withdraw, inspect, and W& check anWfa.sat t!bds point ‘R@ fire 4 UQz%lwlges at *IWF
and 4 at -65”F. Proceed with the remainder of 12 uxrt.ridges tkuwugh We next step.

4.6.6.2.2 Simulated aircraft stirage, cartridge in container -25 cycles as folhmvs:

-65°1? 8 hours Uncontrcmed humidity sea Revel pmsstbt?

+160”F 8 hours uncontrolled humidity 609000 feet “

Withdraw, inspect, and leak check all cans at this point. Test fire cartridges at +160°1?
and the other at -65°F.

4.6.7 Vibration test. The cartridges in group HI, in their
tainers, shall be vibrated in accordance with .MIL-STD-810,

J

individualstorage con-
method514,equipment
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‘)!.Ss 19 mcmitiqgA, utilizing curve B d figure514-.I. The cartridges shall be vi-
.. fated titll tie input applied tlkrc@x

s.. me cellar of @%ti@ in a direction parallel with UK? kw@tUdin2.1 axis

b. T%e center of gravity in a direction perpendicular @ the kmgitudinal axis,
,> m

i ‘The cartridges shall’ be conditioned to and vibratedathigh temperaturefor the first
lna.lf Of tie specified time period, ami then conditioned to iind vibrated at law temper-
ature for tie scxxmd %mlf of tie s~ified time period. The cartrid~s shall be fastened

b the tibratkm equiprmnt by n-maps of two steel tie-down straps placed about the
periphery of the containers.

‘4.6.8 JOmp twt. TINS six cartridges in group 111 shall be removed from their in-
dividual storage containers and conditioned tQ the high, normal, and low brn~ertttures,
XW3-tiwely, prior to ewh drop. ?W cartridges shall be subjected to a drop of 4 feet
onto Solid. lmila&moed CXmCret.e as follows:

a. TWwe cartridges (one each frmn the high, normal, and low temperature levels)
with Ilong!tuddrml axis vertical, to impaot on screen end .

lb. Thrm cartridges (one each fmm the high, normal. low temperature levels) with
longitudinal axis at a 45° angle from the horizontal, to impact on the igniter end.

4.6.9 Forty -fivedays ‘oUt-d-ax?i$ahelr’. The six cartridges in group 111and six in

Y
IV shall lm utilized for W$s best. ~roup IV cartridges shall be removed from

ir metal shipping containers and, $ogetlwr with the group 111cartridges, shall be
maint.akmd at 50°F and 95 percent relative ‘humidityfor 12 hours (tQ include 1 hr. max.
tempmakwre dwqge time); the temqmrature shall then be increased to 160”F for
12 Mm.rS [to include 1 hr. max. temperature change time) with the relative humidity
remaining at 95 ~roent. This cycle shall M repeated for a total of 45 times. The six
group 111 cartridges shall then be fired (3 at. -65° and 3 at +160°F) and shall meet tie
lplnrfmmmn.oe requirements of table 1. The six group 1% cartridges shall bq used for
the Bsxt test.

4,6.10 salt q?lr%yy. Following b M-day out-of-umtainer test, the cartridges in
- IV _ h a~jmti to a salt spray test in accordance with NIIL-STD-810. The
c%mtrhiges shall be fired (3 at -65°F and 3 at +160”F) at the completion of thi 2 test and
shall meet Uw p%l%%mmmce I%?quimments of ‘table L

*
26
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using the procedure specified herein and a test fixture setup as illustrated by figure &
The equipment “and procedure used shall be specified in the con~actokrs model speci-
fication. I
4.6.12.1 Equipment

r
4

4,6.12.1.1 Light. The light source shall ‘be of~a >fojector type, ~Sing a G. ~. Mti&
100 watt, 120 volt lamp or equiv~lent.

4.6.12.1.2 Photoelectric ceU The photbelectrii2 cell shall be an At.oinic ~eseartih
Lab. Inc. photon meter and pickup cell or equivalent, modified per figure 6.

4.6.12.1,3 Rqcorder. A CE(2 lM013EL 5-124 ocil.1.ogrqph recorder or equivalent s!hdl
be used to measure the voltage drop across the photocell.

4.6.12.1.4 Test stand. A StEUKikUXiMXtJ-4AlA t@St breech Shti ti mo%mtmdhori-
zontally on a rigid stand with the nozzle 42 inches minimum above ground level.

4.6.12.2 Test setup

4.6.12,2.1 Cartridge position, Cartridges shall be fired withh a stamkmxl Uest
breech positioned per 4.6,12.1.4.

) 4.6.12.2.2 Light posikion. The light beam when focused on the photocell shall i
~’ perpendicular to the path of the exhaust stream. Positio@ the photiekotrie ce~-so-the-” “’

direct sunlight will not strike it. The variable resistance of the reoorder shall] be adl-
justed to obtain a reading of 100 percent prior to testing, A zero light condition shah
be established with the light source disconnected.

4.6.12.3 Test performance. Five cartridges at ambient temperature shall be fired
in a standard test breech. Data required “for each test include a smoke level trace, a

pressure versus time curve, and the exhaust gas temperature.

4.6.12.4 Data reduction, Each test shall exhibit an integrated average percent of
light transmitted as specified in 3.10.8 of this specification when computed for the
burn time established by the pressure versus time trace.

I
4.6.13 Hot breech loading test. One cartridge from (lroup VI shall be inserted intQ
a standard flight breech that is at ambient temperature. The cartridge shall be firedO ~
and within1 minute followinginitiationof thefiring,itshallbe removed in one piece
without difficulty(no toolsbeing required) and withoutafterburning.Immediately
followingthe removal, anothercartridgeshallbe insertedintothebreech and soaked
for 8 hours, with only naturalcoolingaffectingthebreech temperature.Upon com-
pletionof the soak period,thecartridgeshallbe fired,thenreriiovedwithin1 minute

1
withoutclifficu~tyand withoutafterburning,This procedureof 8-hour soakingand then
firingshallbe repeatedwiththeothercartridgesinGroup VI.

h

,,

) ;27

Downloaded from http://www.everyspec.com



.

,.

o

FLJXIR LEVEL

.s

REE

CELL OPENING..

Euaulm 6. WltMMm’m$t

28

Downloaded from http://www.everyspec.com



4.6.14 Compatibilim test. To demons”traie.eai%ridge-starter compatibility, W
cartridge shall be subjeotedto compatibilitytestsinaocmxiancewith the requir+ementk
specified for each starter designed to use the MXU-4A/A cartrid@ Ck@ikwof the
current compatibilityte8tproceduremaybe obt4inedfmmthepmouring gctivity. Com-
patibility shall be evaluated based on over~all csrqdgs perfo~ m-% the ,.
teim i.e., ‘hangfires, misfires, breech seal’ effeotil+mess, lsolids,-W** &?bai@q,
corrosion, etc.; andon performance deteriorationof the starter in both oartridge mil
pneumaticmodes based cm initialand final s“tartm calibration.

other special features of the cartridge maybe XJequbd by the pmxmrimgactivity. Ii%ati
tesfx shall be E$p%dfkd in the model Sped fic?tmm.

5. PREPAMmoN’ F(XRDEX.JVERY

5.1.1 Prem?rvatim. Em&i ma’trklgKB dldu be imdwldi-wmy plN3Ew3Ev@fm&Jccordsmi@s
with Mmd’”P-’nl6, meth@d 14%=’5,or aq? awEm@,e of this InBM?@dappmvad by the pm-

Curing activity. coz&mrE?r size E&au b% b Sil?2ecwth!me with b-i- dMTrwmak+-

figw’e 7.
I
I

5.1.2 Packaging. ‘The container shall confcmm to PEW-C-96, type 1, G3xcepttb”’ it
I

Shti~ be capable of maiataini~ a ~~ ~Si PrL8SSURM differ@@&&. - OW@M@m &W@

establish test and inspection prmedums toinsure thateach EmBudi CWrtLlifi%mis pmjpfm$f

sealed, and shall include these procedures in the model sgwoificaticm.

5.3 Markimg Exterior and interior COntdllerS sh@ h marked b am?ordmwe titb
MIL-STD-129’, AFM 71-4, and 49==CFEi71-78. The shipmemtmmking nmmmda.tum shall
be:

CARTRIDGE, ENGINE STARTER MXW4A/A.

6. NOTES -
.

6.1 Intended use. The M.XU-4A/A cartridge covered by this specification is of the
solid-propellant type and is intendedfor use in cartridge starters to start J52, J57,
J75, J79, and !IV?33engines inaeronautical vehicles.

1
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6.2 Orderimz data. Procurement documents should specify the following:

a. Title, #umber, and date of this specification .,. . .

b. Number of copies of model specification b be submitted.
I

6.3 Definitions and symbo 1s. Definitions and symbols applicable @this specifieatla ‘
and the model specification are as follows:

6.3.1 Ballistic. Ballistic definitions are in accordance with Air E%rce Sp%cificatioia
Bulletin 508 except as specified herein. The symbols for ballistic pa.mamatmw are k!km
in accordance with Air Force Specification Bulletin. !508.

6.3.2 Action time, Action time is the elapsed time between tie Mxmw90ticm of &m-
gents to ascending and descending portions of the pressure-time aw.mw witih the time I
axis.

6.3.3 &erage chamber pressure. The average .cImmbmr pressm is $&a - rur@9r

the pressure-time curve encompassed by action time dltvidie=d by the bum thmao

6.3.4 l~ition delay time, Ignition delay time is the d.apsed time from ~em thm tm
the point of initial pressure rise.

) 6.3.5 ~UIWl the. Burn time istheelapsedtimebetweentiepOintwhere tiepzws~ IY+33
has risen to 50 percent ofthemaximum chamber pressure followingi=itionand t!lm.
pointwhere tbe pressure has fallento50 peroentofthemaximum dmmber prt?wmum
followingignition.

4

I
6. S. 6 Effective throat area. Effective throat area is the product of the &wmetric
area and the flow coefficient of the nozzle used.

6.3.7 Misfire. A misfire is failure of the cartridge to ignite even thoq$n the e&-
trical ignition system has continuity and shows no other .eIect.rkal malfimctkm.

6.3.8 Hangfire. A Mxgfire is an abnormal delay between functioning of the igni%m
and establishment of the equilibrium burning pressure of tie cartridge.

6.3.9 Ratin& A rating is the value of some characteristic of perfo rnnance as speo~-
,f fied in the model specification.

6.3.10 Estimate. An estimate is a predicted value of performance. ,
.

6.3,11 Standard conditions. Standard conditions are the values of air tmnperahire
and pressure given in ASTIA Document 110233, AR.DC Model Atmosphere 1956.

6.3.12 Transfer time. Transfer time is the time interval from the removal of the
cartridge or component from one conditioning chamber to the insertion of the cartridge

...
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or mmnpmentinto another cmnditicming chamber, or the time interval from the re-
moval of the cartridge or component from the conditioning chamber to the initiation
off t.e$ting.

6.3.’13 Solid lm’xmeli.lant $11’aih. solid pmpallant grain is a chemical formulation con” ‘
taining T&Mbfuel and oxidizer which, upon ‘ignition, will produce a hot. gas.

6.3.14 Restrictmr. A restrictor is material bonded to the solid propellant grain to
\ Mnlit burning to desired areas.

6.3.15’ lWmd@ age DA, me bonding agent is a ch~tiical cmHqXx.md used to produce
,Wca:between tie-solid propellant grain and the “restrictor. .:

. ... .. ,.,~,....,.
‘lfk i~aatir is material which may be placed between the sblid

6.$.17 U22 ‘l’he Uxlse is tkbe‘shell which Wmtahnsthe WiJL’tridgeparts.

6.3.18 Igylitm assembly. ‘The igniter’ assembly is the device which initiatm com.-
Tbwlsttcild the mnid pmp%bilt p’aixl.

6.3.19 If%.rtMe screcm. The particle screen is the end of the cm=tridg,e case oriented
fmw$mdthe Rmt@@sC?$wtwhich fm%m Samd pm%kk?s by ‘particle size.

6.3.20 Wedh’sr $eq ‘m@ weather man is althin Ef@Jm=ia.1lnmd to cover qwniqgs in
the cartridge Cmse in order I.@protect the ixiside of the Cartn?id$efrom the SL@?cNmding
!M.Ifiauwphfmsduring the pm’bd between the time the cartridge is removed from its
OcmbzLfmarWMlU&n@time it is i%$ed.

6.3.21 hhibitm’. ‘I%@MIlibitcm is Compxwid of Cknimd Compcwnds added to the
solid pmpdllmt ~a.hn b kaep tk bjw,=rdq rata tithh desired Ihits.

6.$.22 Squn9. T’& Ew@b is Sa?l de@md?iemifxQ ‘derdmi?used to tl%msfuxmn ekdlr’ic)
Qm&Hqgy him ‘&@ET!lRki ‘mV%ifgyi.k?nm@kBlrto initiate the iignitferImlter$di.

6.5 No&g@ ~ife:A $uu!%ei~ukee @&?J“deSi@jM$ to dekzno-btrd.e that the caz%r&e

I@a@.s the EwquiIr@meEnt$ of 3.9.7.1 wiJi.11M ~Submittal to the prqqurilag activity for ‘
appmvd. T’M$ pti IRdlIlhog be ‘apart Offthe Isluladielspecification but will be SUbmit.t.edi

32
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concurrently. Unless otherwise specified by the procuring activi&, the cartridge con-
tractor will not be responsible for conducting the surveillance testing.

.

6.6 Asterisks are not used in this revision to iden~ Ichan@s with respeot to &@
.,;, previous isstie, due’ to the extensiveness of the cMinges.

I

.
I Custo$ian:

,.

Air I?orce-11

Review activities:,.
I Air Force =S70

,.

Preparing activity:
Air Force - U

,) 33
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APPENDIX,<

&MVI’RIDGE,EJWiNdESkARTER MXtJ-4A/A
MODEL Slmcmcf%mxd Km

(OUTLHW3 AND H%JS’TIWJCTI(.XNSFOR I?REPAR.ATIC)N)

10. SCOPE

10.1 ‘TM appsndix establishes the format to be used by manufacturers in the pre-
paration of specifications for engine starter cartridges.

20. APPILHCA’I’ION

2061 A complete model specification shall be prepared in acccmcianee with tie Out&ne

tmd titmc%icms s~ecifled kreim ~kssified portims of tie xxmdel s~cificaticm skU

lle stalmitted in a se~a.rat.e adckmka. l%r eaeh specific cartridge model, new car-
tridge model desigmtions will be assigned by tke procuring activity. When a new model
designation. is assigned, a new cartridge model specification shall normally be pre-
paumd with a new specification number assigned thereto by the cartridge manufacturer.
No new cartridge model designation shall be implemented by appendixes or variants
to an *sting model specification, ad in no case shall amendments be used for this
PW$e. -fps ~ a c-t~~ tiel specification s%all not be submitted. to the pro-
OUlnllqgactivity by means of a.memixmimts prior to the time the cartridge model speci-
fied is Wpmvd ahd becomes a part of the contract. Changes h an approved cartridge
model speeificaticm tit has been released and forms a part of a contract will be
amep*tx#ole in wmemdment form. Each amendment shall be approved and shall include
mid suyersmda ma ~mxdcms amendment. A model specification may be revised only ti
iMwWm& pm%?msly appr?mmd mmximeut.s. such a revision must be compKete &u”id
itiititi X%3?IS* pages will mot be Z?.ccep+tedat any tiLme.

20.3 Pmt?mticd mnt4mtceso pbmwss, and words are included herein for guidance
in inserting propar information and data related thereto. Parenthetical statements
shall not h copied in the model specifioatiom
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20.4 The specification nuxnber shall be the number assigned by the cartridge mam-
facturer. When a revised model specification is submitted, it shall be designated by
a dash and a letter after the number, and a revision date followed by a lisi@ of pre~
vious revisions and dates, if applicable. The listing of previous revisions and da-
shall be shown on piqge’ 1 only. The specification number and the revls$on suffix letter
shall be slmwn on subsequent pages.

20.5 To permit preliminary evaluation of a proposed cartridge design, or release of
I approved cartridge performance characteristics in connectionwith a design ocun-

petition, thecartridge manufacturer shall submit a preliminary model speciflcatim b
be used until superseded by a complete approved mtiel specification required for a

I production contract.

20.6 To permit easy interpolation, all curves shall be presewnkd cm graph pqp@r
having an adequate number of subdivisions.

I
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!gw?dM3r and “Ilt.1’e: The number and titb sha~ be as f0~0W13)

h, * ,.
,.

,,

Mo$d Specificxtticm

CA.RTEtID~E, ENGINE STARTER

(Name of Contractor)

(Spedhaticm ?408)

igm.e) , — t
(a) Rcwkd (~@.J—————

!@ Revised-” ‘ —.— {mm?),.

M2KJ-A4JA

“ [Cx@.mc!t.or’s Model DesignfMo@

1. SCOPE

1.1 s$xlpa. ‘K’MS Speoificaticm covers the requirements for one We of solid prO-

pdh.unt enghe starter cartridge for aeronautical vehicles, designated MXU-=4A/A.

1.2 classification. The [insert type and model] cartridge is a
[tier% a brief description of’ the salient features of this model cartridge). —

2. APPLICABLE DCKXJMENTS

2.1 ‘T&J following ckwuments, of the issue in effect on date of invi~tion for bids or
sPeqw2@ for proposal, form a pm% of this specification b the extent specified herein.
[List mmdmw, title, date, @ revision letter or a.memiment number, where applicable,
off Imferm%i%d Sp%cmcafflom)

a REQmmwNm

$.3.2 Dew$%m ‘mwmQia. Design (n?iix?ria M p.mmmted h table 1,

3.7.1 Eff’e’d‘m. XIrM3ta. @!@dfy tis chemical ad. mstdkdrgkal effectd W cartridge
Wh&?J@ game 0%3alumiluxl am%DMMakl inmxp4.M?at43din *he starters iqkecified in 3. 7.2.)

3.9 PP @iIm@y IJ@!.silsupon which p@rfmmaalnce was established.)

346.2 Tem@)r’&alr@. “ ‘I%@ Cartridge shall ‘p&w’&mmwithin the envelope of perfor-
m&nm dk#hm61 @ table I IxMween the tmrqm%%tw.mslimits of -65°- +160”F.

3.9.4
level

36

Pewfo EmMm@’a rat@gB Pm%mmmob rahjgs of the cartridge for standard sea ‘

W2.tic! Col%dliwms’ as d&d3x’xdnsdby ‘prq.mdwtion testing ‘are Msted in table U.
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DESIGN CRITERIA AT SEA ~EVEL

\,

)...,
!, . . *

>

I

Parameter Temp + Average

I. Ignition delay (td), sec -45 ---- .-.

+59 +.. -..

+160 ---- ---

Z. Ignition pressure rise rate after -65 . . . . ----

first indication of pressure, psig +59 ..=- -..
+160 ..-. -.

3. Nkjximunr pressure durin~ ignitioa -65 ----

(Pi), psig

.-.

+59 ----
+160 ..-. -..

4, Maximum pressure following ‘ +% ..-. . . . .

igni?iwr (Pmcax) ~/ +59 .-. .-.

+?60 .-.. .-.

<

5. Minimum pressure following -65 . . . . .-.

i nition cycle through taijofl

($min), psig

+59 . . . . ..-.

+160 ---- ----

.&

6. ~~rage chamber pressure’’ psig -65
.“

.-.. . . . .

+59 ---- ----

+160 . ..- . . . .

7. Pressure-action-time integral -65 ----

(~ Pdt) psig sec x 10-4

. . . .

+59 ---- -.

+160 ..-. ----

8. Action time [t~, sec -65 ---- .-..

+59 ---- ----
+160 ---- ..-.

9.c Burn time (tb), sec -65 ---- .-..
+59 ..-. ----

+160 ---- .-. .
%

~/ (Define end Of ignition phose). ,

~/ Determ ino area under the pressure-time curve encompas sad by actioru time. DivWe tka ar~a by the burn
time to obtain averaq..chomber pr~ssure, P, in pounds per square inch.

. . .
37
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3.9.5 IWune tenumature. {The measured gas temperature for themax cxmdltfob
experienced is at “65/+59/160”F.The adiabatic?flame temperature as da’
fined in Bulletin 508shall be given.]

3.10 Propellant. (specify the propellant formulation in the modellSpeemtiatitkli.
Include h brief description of components,.suohas fiel, oxidizer, plasticizer, CUM
~gents, inhibitors, and additives. Reference mamfaoturer$s materisl speaificatioti;}

3.10.1 Eallistic, physical, andmechanicalpmmarties

on figure_. [Prepare figure in ‘&cor&mce with figure $.)_ ‘-

3.10.1.2 Physical and msdnanic$d.
propemmtad their variationwith

a. stress, strain, and ifno4mlu$of

me physiaa aw mf3dM?dcal
t’$lqxmmm? we Emovm‘m the

tm$stidty &igtlre 9).

pmpm%imofb
!fWmm.n!gf&4ER&w

b. mepropellant therRr@ OoImdwtiwi$yis @pG?dfyunits).

c. The density is win?.
3.10.2 Auto-ignition temperature

a. The main propellant autQ==i@tion level shall be illustrated by a time wwi%us
temperature plot. (Ref. figure 4.) &

b. The igniter component auto-ignition level shall be U@.rat.ed by a time versus
temperature plot. (Ref. figure 4.)

3.10,4 Restrictor and bondti age Xl& (state Jrestti(ctor and bm.1.ding agentfomubltiom
in percentage by weigM. Reference manufacturer’s material specifications.)

‘3’.10.5 Pmcessiw. (Reference the xnwfh?dw?r’s promix3ing Specifications !?04
propellant, restrictor, and !?xmding’agent.)

3.10.6 Corrosion. (Specify corrosive effect of exhaust gases.)
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FIGURE 9. Vtmiation of Propellant [Insulator) Stress, Strain
and Modulus of Elasticity with Temperature
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3.11 case ,.,,..

3.11.4 lVeather seals. (Describe weather seals used and specify ‘heir burst pressure.)

3.12 Imiter assembly. (Giw a brief description of the igniter composition inc~~ding
formulation in percentages by weight. Also list components such as fuel, oxidizer,
binder, and squibs. Reference manufacturer’s specifications for materials and pro-
cesses.]

3.12.2 Prefiring check. (Describe details of test connections and test equipment
re@red for prefiring check. Include a typical curve showing voMage applied to the
igniter versus cartridge i~ition delay time. ) The electrical resistance Of tie i~iter

ei?muit is * Otis. ~aximum safe test current for prefiring check is——
—- w~s. #linimum current required to insure sat-i sf~ctory operation is
mnpm=ea.

3.1263 safew aml arming. [Specity safety provisions and the arming prov$qions.)

3.13
mm

3.14
with Mn.F’s’m-704e

Other components. {Describe briefly and specify the performance character-
of any other components of the cartridge not previously described.}

Ekctricd pa wer. @pecify electrical power requirements data in accordance

3.15 W3uwm’s

a. @peoify the physical and mechanical properties of all insulators.)

b. I@pedfy the

c. [Iwkm3nc%

d. (L@%a2ifythe

thermodynamic properties ofall hMnlmmso)

tie rnanufacturer9s processing specification for each insulator.)

composition of all insulators.)

3.1’7 Ikmformmce curves, Cartridge performance shall be as show On fiwes
tlmcq$l _. These curves bdicate performance attained under specified ccmditio~

[l%?e~are tie foUcmri~ ~erformtmce curves in accordance with instructions specified
herein and illustrate the performance obtainable. Where, applicable, superimpose
dotted curves showhg the tolerance on performance.)

i
Q J*

’42 ‘
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3,17.1 Typical chamber pressure versus time curvi? with definitions of parameb$i~
is shown on figure. . .(Draw this curve in accordance with figure 10.)

3.17.2 Typical sea level chamber pressure ver~s time cqrves: (Select reproduc~&i
traces for the indicatedtemperature shall be reproducedwtthapplicable Ilmits a@ilSW
imposed.)

a. -65”F, figure -

b. +5901?,figure -

c. +160”F, figure .

3.19.3
at sea

3.19.’4

Curve shoiving “the vaz=iation in average chamber piwsswewith tempmatiU?@
level is

CMwi?s

bum IP@.e are

3.18 Weight

shown cm figure _. (Draw this curve in woo*e with fi@.m5 %)

showing the variation of chamber pressure with area ratio (Ka) SLIM

shown cm figure . I@raw thk CWf’~ in WNOrdwx?e With fi$JW@ 8.)

3.18.1 Without metal stirage container. The weight of the complete Ica.rUrid&ISW““WuM
the sealed storage metal container is *—. pmnds. ‘me W’ei@t of !!qp.A%
items is as follows: (List weight plus tolerance of each major eompomamt, suckigus
propellant charge, case, screen, restrictorOigniter, et cetera.)

3,18.2 lVith metal storage container. The weight of the complete cm’ %ge wdtb
sailed metal storage container is — *“— pounds.

3.!26 General additional requirements. (Specify any additional informationoti k~+
quirements which are notcovered by required statementsherein or by any deviations
to MIL-G27505.)

4.2 Classification .of tests. The inspection and testing of cartridges shall be ti
accordancewith MIL-C -27505and as specifiedherein.

.? 4.6.2.1 Lot definition. [TM” nomipal lot size shall be indicated and a defifit@e
procedure outlined for propellant movement [by wp@ht) from raw material to f~fis@xi
grain.)

4.6.2.5 Cartridge components. List the inspection
items from initial inspection through final assembly.

points aid AQL for all major

\
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5.1.2 Pack@ U.. (Specify test and inspection procedures to insure that each metal
C?cmtaim?ris properly pressurized and sealed,)

,?. .

,.

‘+

,

,1
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STANDARDIZATIONDOCUMENTIMPROVEMENTPROPOSAL OiW3Apgwuwd
No..22-R255

INSTRUCTION% The purposeofthisformistosolicitb@neficidcommentswhichwillhelpachieveQromwe-
mentofsuitableproductsatreasonablecost and minimum delay, or will otherwise enhance we of the drxumen
DoD contractors, government edivities, or manufacturers/ vendors who sire prospective suppliers of the product
we invited to’ submit comments to the government. Fold on lineson eavers.eside,stgpleincorner,and send ta
preparing activity. Comments submitted on this form do not constitute or imply ,wxthoriz.+ontowmivemy
portion of the referenced document(s) or to iamend contractual requirements. Attach my fmuimernt d.etta which
may be of use in improving thi~~ocumemt. If there are additional papere, attach to form.,.cmd place M& in am
envelope addreased to preparing activity.

)OCUMENT IDENTIFIER ANO TITLE

IAME OF ORGANIZATION ANO ADDRESS CONTRACT P412MBER

MA? ER#AL PROCURED UNDER A

O CMF21ECTGOWt2RNFAiSNT CONTRACT ~fwS3CWdWZAC

HAS ANY PART OF THE DOCUMENT CREATED PWOfSLEMS OR RiZfWW&f3 lt4?MWWSTAl?j@# IN PFWCL9WWW?
USE?
A. GIVE PARAGRAPH NUMBER AND WoROl?d G.

B. RECOMMENOAT!ONS FOR CORRECTING TME 0Sr=lCllZMCE~r3

COMMENTS ON ANY 00 CUMENT REQUIREMENT COMSIOERED TOO RIGIO

IS THE 00 CUMENT RESTRICTIVE?

o YES I_J No (If *OYee*o, {n tiat wayP)

REMARKS

UBMITTEO BY (Ptlnted or fyped name and sddreea - Optional) TELEPHONE NO.

“DATE

.— ..— ,..

.

RE’PL’ACES ‘E DITIOFd OF Q JAN c38 wHICH MAY SE USED
S/N 01 02-0 V4- 1’802
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