MIL-STD-3318
NOTICE KOTICE 2
OF CHANGE 1 December 1991

MILITARY STANDARD
FUZE AND FUZE COMPONENTS,
ENVIRONMENTAL AND PERFORMANCE TESTS FOR

TO ALL HOLDERS OF HMIL-STD-331B:

1. THE FOLLOWING PAGRS OF MIL-STD-331B HAVE BEEN REVISED AND SUPERSEDE THE PAGES

LISTED:

NEW PAGE DATEB SUPERSEDED th_r_. DATE
v 1 December 1991 v 1 May 1991
vi 1 December 1989 vi REPRINTED WITHOUT CHANGE
vit 1 May 1991 vii REPRINTED WITHOUT CHANGE
viii 1 December 1991 viii 1 December 1989
D5-1 thru D5-5 1 December 1951 _1 None WEW PAGES

2. RETAIN THIS NOTICE AND INSERT BEFORE TABLE OF CONTENTS.

3. Holders of MIL-STD-331B will verify that page changes and additions indicated
above have been entered. This notice page will be_retained as a check shest. This
issuance, together with appended pages, is a separate publication. Each notice is
to be retained by stocking points untll the military standard is completely revised
or canceled.

Custodiana: Preparing activity:
Army = AR Army ~ AR
Havy - OS
Air Force - 99 (Project 13GP-0021)

Review activitiesn
Army - EA, MI, MT, TE

AMSC N/A FSC 13GP e

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.



MIL~-5TD-331B
NOTICE 2

THIS PAGE LEFT BLANK INTENTIONALLY




MIL-STD-3318B
NOTICE 2

CONTENTS ~ Continued.

- Mechanical Shock ts

Al JOLlt . i icecensssacsnarrasnsssesaseannnan sebeanss e [
A2 Jumble....cenvvvcecenas cereaea S treastitesennoarer st saannnan
A3 Twalve-meter {(40-Foot) Drop......... ceeceneressstes e usans
Ad.1 Oone and One-half Meter (Pilve-Poot) DIOPeccciscraccconensosrns
AS Transportation Handling (Packaged PUZ@B).....crecsvonansra=

Appendix B - Vibration Tepte

Bl Transportation Vibration (Bare FuSes#)...c.cccccvsresasarseas
B2 Transportation Vibration (Packaged Fuzes)......... cesenanan
B3 Tactical Vibration...ceereesecsscccsscnsnsscscencesaanssosan

Appendix ¢ - Climatcic Tests

cl Temperature & Humidity.......... estimecescnseset s .e
c2 Vacuum—Staam=PregBuUrO. « . s ro st stnenasscosenansssssosasssusss
c3 Salt Fog......-. e reeeremetrease st s e a e
cé WatarproofneuB. s cccnresarssnssstvcvsssssssnsnssnsnansass .
cS PUNQUB. ccvasonsvasrassssnnrssssonanes re s ssasansans e annn R
cé Extrems TempOraALULrB...cvccsrrrssrsravresrsssasssncnransanvrens
c? Thermal ShoCK..sisvisavscncvasesnnannse erearssssennnana rerne
c8 Leak Detection........ cseraasssssssatasstsessessr o s sannanr
c9 DUBt s st essesvassssscnssrsasrossssssnnsssssssansassonotansanna .
A n = Functjo e

pi Primary EXplogive COmponent SafelY....cc.oeveveecercrscacons
D2 Projectile Fuze Arming DistancCe......vvveeeercns saseseracne
D3 Time to Alr Burst.....ccesscsncscsscesocnsanscnann ercecnnaan .
D4 Explocive Component OUutPUL. ... .cvercsvreconcrsncrvensnonsner

| -4 e d o ——

Lo ] T -
o= na L Llnyﬂ‘-b- s m # %o aesean

L R R I A R I I N A BT I A ]

A ndix - Rircraft itio te

El Jettieon......s0ccecrrennrsons nescemressesssssunserenonasas
E2 Low Altitude Accidental ROlGABR. .....csterenrseacansssaanana
E3 Arrested Landing Pull-off......c.ccnvvieennann rssesenaneons
B4 Catapult and Arrested Landing Forces..... cneruneae cscsanann
ES Simulated Parachute Air Dalivery......... cersassnessessanus

a ~ Electric d Magne ce Te

Fl Electrostatic Discharge........... cesemeaa ctesevamerssanona
F2 Electromagnetic Pulse (in preparation).....icc.cscsssesanca
F3 EED Sugceptibility to EMR (in preparation).......-vcecceu..
Fq Lightning (in preparation).....c.coevneeennan tecsrcetrrreasa

Supersados page v of revision B. v Lo

Page

Al-1

A3-1
A4-1
AS5=1

Bl-1
B2-1
B3-1

Dl1-1
D2=-1
D3-1
D4-1

nE_1
L=l 8

El-1
E2-1
E3-1
E4-1
E5-1



MIL-8TD-331B

FIGURES

Pigure Iitle Page
Al-1 Jolt Machin@...ceicinncncrnssoananas Csesasensensarsavaanns Al1~-S
Al-2 Half Sine Shock Pulse and Tolerant@......ceeseesanss sesenes Al-H
hA2-1 Jumble Machin@.....covvacerensnrsasnsssanssacscsnsnanas “vees- HI-4
AS5-1 Free-fall Orientations for 0.9 m (3 ft) and 2 m (7 ft)

DEOPB. . v escrteistssseontsnnaansrsssnnnsrnsnsstosnsassasreasa AS=9
A5-2 Edgewise Drop..ccsscacnnas teerteessanssesssanesnnsenacnsesas AS=10
A5-3 COrnerwise Drop...ciceserteavaccacsnstsnnsrentonnseassrsass AS-10
AS5-4 Typical Sequential Vibration-Handling (Packagad Puzes)

Test for Artillery, Mortar and Recolllass Rifle

Ammunition, Cartridges and Fures (For Exterior Packs

68 kg (150 1lbs) Or le@BB)...cccevescsccnanncnansannsasnsnses AS=11
A5-5 Typical Sequential Vibration-Handling (Packaged Fures)

Test for Artillery, Mortar and Recollless Rifle

Ammunition, Cartridges and Fuzee (For Exterior Packs

Mmore than 68 kg (150 1b#)).c.ecrceeernronnosenannssanssaans AS=1l

B2-1 Vibration Test Curve for Equipment Transported as Securad

CAIgO. e cerretussoasenussstsonsstssrtnssnansncsrasnssssssase B2-8
B3-1 Vibration Test Levals for Externally-carried, Air-launched

Ordnance (Excluding Hellcopters).......cceevevnecvencnnnan B3-12
B3-2 Vvibration Test Cuxves for Fuzes Installed in Ground-

launched Munitions (Excluding Artillery)..... e rrenseaaas B3-13
B3-3 Random Vibration Freguencies, Levels and Test Times for

Fuzes Installed in Shipboard-launched Munitiops........... B3-14
B3-4A Submarine-to-Surface Induced Sinusoidal Vibration......... B3-15
B3-4B Random Vibration Prequencies, Levels, and Test Times for

Fuzes Installed in Underwater-launched Weapong.......--... B3-16
B3-5 LogarithmicC SweepP..cccvecsccarsstassncsncsvaarvenssecssenss BI-16
cl-1 Texparature and Bumidity Cycle.........ccvccuutvcorsescnss Cl=6
c2-1 Typical Test Curves of Pressure and Temperature Veraus

1 «n. C2=4
c3-1 Salt FOg TPt S@CUP..ccecosenorcsatocnssnsacecnrasanan esses €I-6
c7-1 Tharmal ShoCk Cycle...ceivvnsersrerncns cevssennasssearaser C7=4

vi




D3~1
D3-2
D4~-1
D4-2
D4-3
E3-1
E4-1
E5~1
F1-1

F1-2
F1-3

. P - - e

MIL-8TD-331B
ROTICE 1

FIGURES - Continued

Iitle Poon
Fuze Installation in Test FPixture and Fiberboard Box...... D1-7
Penetration in Fiberboard ve Pragment Hole Bize........... Dl-7
Typical Test Arrangemant for Stab Detonator Initiation.... Dl-8

Typical Test Arrangemant for Electric Primer Initiastion... D1-9
Typical Components of a FPure Explogive Train..-....eesw... D1=10
Estimated Probability of Arming Versus Distance from

Muzszle (Probit Meathod)......reeteascvsensuisncarsancsussees D2=19
Betimated Probabllity of Arming Versus Distance from

Muzzle (Langlie® Method).....sccecassccconnvssansasnsssacass D2=19
Estimated Probabllity of Arming Versus Distance from

K\ltll. (Oﬂm H.thod).-..-.....-o.-...-.-...--.-......-...- 02-20
Estimated Probability of Arming Versus Distance from

Muzzle (Bruceton Method)...ccsccsccscsicsccnssscsansssnses DI=20
Infrared Datector ABsembly.......ccceciescsssssssnrscnracss DI=B
Spotting Ch‘rg., Model APG=2. e isvcenrsvatsacsancnnsconcanaen D3-8
Typical Taest Pixtures (Army).ccceccaccansccnsssnnna trvenss D&-10
TyPical Test Fixtures (RAVY).:cccerecrencracerasasanesreseas Dé=11
Depth of Dent Measured with Height Gage........scvevivs-.. DAE=12
Arrested Landing Pull-off Test Set-up.......cccceaceeces.. E3=3

Design Limit Load Pactors for Wing-mounted Stores........ . Ea&a-4
Example of Simulated LOAd....ciceevsncnnscsncceanacnca ecesas E5-4
Punctional Electrical Schematic for Rlectrostatic

Discharge Apparatud....cecesescena- sevsmasacssnassnsansess Fl=7

ESD waveforms-~{500 ohm series resistance).......v.v0v.:..., F1l=8
ESD Waverorms-(5000 ohm seriee resistance)................ Pl1-8

Supersedas page vii of revision B. . vii



MIL-STD-331B

NOTICE 2
TABLES
Iable Title
5~-1 Test Number Conversion............... veeeran srraseesiasane
6~1 Test Paramoterg....cucecsvenicas St Lasssstasnranaceasnnann
A2-1 Selection of Teot BOX@B....v.ivceiarncrsconnaancennenns .~en-
A5-1 Minimum Number of Test PackAge®...--ouceo-n.. ciecnstesanens
Bl-1 Swesap Vibration, 5 to 500 Hertz, 6 Hour T@Bt.....revuenaan
B1-2 Swaaep Vibration, 10 to S00 Hertz, 24 HOUr TOBL .e.reeennese
Bl1-3 Step Vibration, 10 to 500 Hertz, 24 Hour Te@st...crececeone
Bl-4 Step Vibration, 10 to 60 Hertz, 12 Hour Tast........ceuu.s
B2-1 Minimum Number of Test PACKAGEBS....ccv.cvrvsnecnasrasnnsses
B2-~2 Vibration SChedul®..c.c.cciicicnnncanacnsassstocssnsessasss
B2-3 Vibration Schedule - Cycling Mathod (for futes developed
before 18 May 1982)....cccvestsersccsacansstsnsnnvnsnssnse
B2-4 Vibration Schedule - Discrete Step Mathod (for furzes de-—
valoped before 10 May 1982).....ccrsuicsseconantscnsnarnnss
B3-1 Vibration Criteria for Externally-carried, Air-launched
Ordnances {Excluding Helicopter Ordnance)......... ceasennas
B3-2 Vibration Test Schedules for Ground-launched Munitions
(Bxcluding Artillery)..vceeserrnrstoncsaensoscancsenannessas
B3~3 Sinusojdal Vibration Frequenclies, Levels and Test Times
for Fuzes Installed in Ship-launched Missiles or
Munitlond. e iiiieeiirannctonsssrraaasassraccacanss seseas
Bi-4 Sinusoidal Vibration Frequencies, Levels and Test Times
for Fuzes Installed in Underwater-launched Miesiles or
MunitionBd...eeeuveenvacnasensans tesesuenseternsasanssnnan
B3-5 Pesign Criteria Chart for Various Sizes of Pixtures for
Vibration Testing....cievercviivnesovsrsssnscannnns ceeemen
B3-6 Linaar CYCLing RALOB....ectrvrecsorscercrasonecanansencens
Cl-1 Two-chamber Method Test Schedule.........ciceccrasseccncasn
cl-2 Single-chamber Method Test Schedul@......cenvesveesaacnsns
D2-1 Lower Tail Percentiles Estimated by OSTR Strategies.......
b2-2 Upper Tail Percentiles Estimated by OSTR Strategies.......
D4-1 Opticonal Test Equipment......-..... tesersaceaa sesemanesans
DS-1 Drop Size Distribution............. tersmnettessrnnnrsarana
Fl-1 TEBL PArAMETEIH. ... rcscoonssveassessnnsasansscancrnsncnracsa
F1-2 Suggested Informational Test Paramelerd........cceeuvovsas

Supersedes page viil of revision B.

viii

11
16
A2-2

Bl-3
Bl-4
Bl-5
Bl~-5
B2-2
B2=4
B2-5
B2=-6
B3-10

B3-11

B3-11




MIL~-STD-331B
NOTICE 2

TEST D5

RAIN IMPACT

1. PURPOSE

This is a safety and performance test used during fuze development to
demonstrate that the impact sensing slement will not function as a result of
traversing a specified rain environment and will then function reliably on impact
with the test target.

2. DESCRIPTION OF TEST

2.1 gGeperal. The test applies to all fuzee with an impact sensing element
located in the nose of the fure.

2.2 Number of fuzes to be tested. The number of fuzese shall be at least the
minimum required to demonstrato the epecified eystem safety or reliabllity at the

minimum desired confidence level for this test and shall be stated in the test plan.

2.3 System confiquration, The fuze is assembled to a specified munition
which is fired from salected launcher through a gimulated rain envircnment to
wd -

a
- £ mwnae sy -
- = -o

appic

impact on a targst ©

2.4 Exvlosive components, The test shall be conducted with the minimum
number of explosive components in the fuze and to reduce the risk of damage to the
test facility. The fuze boooter shall be replaced by an auxiliary spotting charge.
The auxiliary charge must be of sufficient size to reliably identify the fuze
functioning sither in the rain curtain or on the target. Inert munitions shall be
used as test vehicles. Whenever possible, the munitlions should be vented to allow
the spotting charge gasses to exit the munition and minimize munition fragmentation.

2.5 TJTemperature, The test shall be performed with the fured munition at
ambient temperature, unless some other temperature is considered more severe With
respect to safety or reliability and is specified in the test plan.

2.6 Launcher orjentatjion. The launcher shall be oriented to produce the
optimun trajectory through the rain field to minimize changes in the rain drop slze
distribution.

2.7 Rain field location. For fuzes with arming delays, the distance between
the muzzle and the rain environment shall be greater than the arming distance of the
fute. Por fuzes wlthout arming delays, the rain field should begin as close to the
muzzle as practical and safe. -

NEW PAGE pS=1
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2.8 Rain field specification. The fuze shall be fired through 305 m (1,000
ft) of simulated rain that has an accumulated rain rate of 711 mm (28 in)/hr ae
measure by a standard rain gauge and a liquid water content (LWC) of 24.4 grams per
cublic meter. The raln rate and LWC tolerance shall be plus or minus 35 percent.
The resulting drop size distribution shall conform to Table D5-1.

Table DS-1. Drop S5ize Digtribution.

Drop Size Group Minimum percent of LWC Maximum percent of LWC
contributed contributed
0.0 to 1.0 mm 0 S
1.1 to 2.0 mm 17 27
2.1 to 3.0 mm 24 44
3.1 to 4.0 mm 18 32
4.1 to 5.0 mm 9 14
— 5.1 mng:nd up 2 7

2.9 Taxget. The target size, material and location shall be spacified in the
test plan.

2.10 ete ation o es @. Functional responses will be determined by
visval observation, photography, telemetry, a combination of these or any other
method determined suitable.

2.11 Tept documentation, Test documentation shall conform with Section 4.8
of the general requirements to thie¢ standard. The following specific data shall be

recorded for each test:

a. launch velocity;

b. recording of the salaected measurable rain facility parameters (nozzle exit
presasure, water flow rate, and so forth);

€. pre- or post-test meagurement of rain rate or droplet gize distribution as
a function of the measurable rain facility parameter selected in b., above;

d. wind espeed and direction;
e. measured range to an early fuze functiong

f. fuze functioning on target; and

NEW PAGE - D5-2
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3. CRITERIA FOR PASSING TEST

A fuze passes the test if it does not function while traversing the simulated
rain and than functions as expected on the target located beyond the rain curtain.
A fuze faila the test if it either functions while within the simulated rain or it
faile to function on the target due to rain-caused damage to the fuze.

4. EQUIPMENT
4.1 Tept weapop and mupitione. A weapon and inert munitions for which the

fuze is ptandard shall be used. If the fuze is standard for several munitions,
weapons, or both, the weapon-munition combination shall be the one that produces the
maximum launch velocity and minimum angular velocity (spin) about the muniticn’s
longitudinal axie as the munition traverses the rain environment.

4.2 PRain environmepnt, The firing range shall provide a simulated rain
environment in the flight path of the munition which meets the requirement of

pParagraph 2.8.

.3 Target., The target size, material and location shall be specified in the

5.1 Compliance with operational procedures The tests shall be performed in
Fay B o Pr-1-t o

accordance with astablis

facility.
S.2 Wind data. Wind measurement instruments will be observed and data

recorded, _— o
5.3 Launch velgcity. The fuze munition, when fired at the selected

temparature, shall use the maximum Bervice charge or an augmented service charge to
produce the maximum launch wvelocity associated with the weapon at maximum operating
temperature. Launch velocity ghall be measured on five test items to confirm

service charge velocity prior to test.

5.4 Proiectile trajectory, The test munition shall be fired through the 305
m {1,000 f£t) rain curtain especified in Paragraph 2.8 at a gquadrant elevation and
helght to ansaure the proiectila remains within the rain curtain for the full 305 m
{1,000 £t). After passing through the curtain, the munition shall impact the
intendaed target. Location of all fuze functioning shall be recorded, no matter
whera it occurse, whether on the intended target, behind the target, or as a result

of traversing the rain field.
|

6. ALTERNATE AND OPTIONAL TESTS

6.1 Overtest. Tests of intensified severity performed by lncreasing the
munition velocity above the maximum tactical velocity may provide information on the
reliability of the fuze impact element in rain. If the functioning velocity can be
bracketed, the Bruceton Up and Down, Langlie, Churchill Two Stimuli, or the One Shot
Transformed Response (OSTR) are some methods that may provide useful information
regarding the confidence level and reliabllity for any given veloceity. This
information can usually be generated with a sample size between 30 and 50 rounds.

NEW PAGE D5-3 SNl N
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7. RELATED INFORMATIOR

7.1 Bagkground, The need for this teet arises from the fact that functioning
of the projectile due to rain impact within and close toc the weapon ie hazardous to
equipment and personnel. 1In addition, a launched munition loses ita combat
effectiveness when it detonates prematurely or duds on target impact.

7.2 Rain rate, The rain rate of 711 mm (28 in)/hr was determined
experimentally as that rain rate which produced the malfunction rate of the M557 PD
Fure when fired in heavy rain in Vietnam. Additional information on thia subject
can be found in Technical Report 3966. See Paragraph 7.11.1.

7.3 Raln drop size @istribution, The drop size dietribution specified in

pParagraph 2.8 is based on the Tattelman/Willia Formula described in APGL-TR-85=0200.
See Paragraph 7.11.2.

7.4 Limitation, A test such as this can be a useful development tool, but it
can be related only in a gsneral manner to performance in natural raines. It is very
impractical, if not impossible, to set up a general field type test that will supply
precise information about the conditional functioning probability of the fure. The
information obtained, therefore, is an estimate or an indication of the safety and
operabjlity of the fuze when fired through natural rains. 1Initiation of the fuze
may occur enly on impact with very large drops. The prediction of the number of
drope impacted in any trajectory is statistical.

7.5 Eailure modes. As noted in paragraph 7.4, the failure mode addressed by
this test is initjation of the fuze due to m cullision with large raindrops.
Ercsion cannot be evaluated by this technigue and the effect of multiple drop
collimion or cumulative water ingeation effects would be very difficult to compare

to a single, long-range firing through rain.

7.6 Sample size. M minimum sample size of 30 fuzes is recommended. Except
for the effects of multiple drop collisione and the cumulative effaects of water
ingestion on a given sample, this is a@imilar to firing one munition along a 9,150 m
(30,000 ft) (30 munitiones x 305 m (1,000 ft) range) tradectory at sssontially

maximum velocity through an intense tropical rain or thundershower. A sample size
of 50 or more is preferred to attain a higher confidence in fuze safety and
oparability.

7.7 Hunjtion trajectory. 1In an artificlal rain fisld, the height of the rain
curtain above the ground ie limited and the rain density changes with aelevation

above the ground. Therefore, the test customer should provide the test facility
with a detailed definjtion of the munition trajectory to ensure the elevation of the
munition above ground is known along ite 305 m (1,000 ft) path through the aimulated

rain curtain and to define requiraed test target plze.

7.8 Other applications. While the test principally applies to munition fuzes
having an impact sensing element situated in the nose of the fuzae, it can optionally
be used to conduct tests on those items where the impact element is not contained at

that location.

7.9 pProximity and time fuzes. The rain seneitivity charactaristics of impact

seneing elements in proximity and time fuzes can also be tested.

NEW PAGE D5-4
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7.10 Rajin test facjlity at Holloman AFB, New Mexjco. The test track at

Holloman AFPB, New Mexlco, (commercial telephone (505) 679-2133, DSN 349-2133)
operates two rain simulation facilities that generate artificial rain environments
in support of erosion and fure sensitivity testing. One facility is set up along
the track to support rain testing by means of rocket sleds. The other facility is a
ballistic rain test facility for firing artillery munitions from field weapons
through simulated rain. The ballistlic raim test facility not only producas ra
meeting the conditione described in Section 2, but others as well. The wind
regtriction for the 711 mm (28 in)/hr rain rate at this facility is 1.5 knots cross

ranga and 5.0 knots down rangse.

i
in
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