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MILITARY SPSCIFICATION

CIRCUIT BRLMERs; M4NUAL
AND AUI’QMATIC(28 VOLT)

This specification is approved for use by all Cepartients and
Agencies of the Demrtmcnt of Defense.

1. SCOFE

Thlc specification covers E% volt maoual and aut.matic
c~~i%%rs for .s. in fniliUiry vehicles.

1.2 Claaalfication. Circuit breakers slAl be of the follovlng
types, grades, ad Claaaes, as specified (see 6.2):

Type I - kWmal reset.
~ II - Autacatic reset.
Grade A . Waterproof.
Grade B - Nonwaterproof.
CL9SB 1 - 0 t.a‘N ampere rating.
class 2 - Over 30 ampere rating.

2. AEPLICAMJ3 LXXIMZNTS

2.1 Issue of docunenta. The follwing docu!enta, of the issue in
effect on date of invitation for bids or request for propxal, form

a POrt of this spification to the extent specified herein.

Beneficial ccmnnents(recanmerslations,additions, deletions) and anY
pertinent data which may be of use in improving this document should
be addresssd to: US Army lYnk-AutanoUve Materiel Readiness Ccumnaml, .
ATTN : DRS’llA 43SS, w-en, MI @go by using the self-addressed Stan-
dardization Docment Impmvanent Proposal (DD Form lb26) nppearins at

the erd of this docunent, or by letter.
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MIL-C-13516E.

S~ IFICATIONS

FEDERAL

Q-S-571

M~ITARY

MIL-C-13~6

MIL-C-13516/1

MIL-C-1.3516/2

MI.L-C-13516/3

MIL-C-13516/4

MIL-c-13516/5

MIL-C -13516/6

MILX -13516/7

MIL4 -13516/8

kUL-E-13856

UL-F -13927

MI.L-E-17555

STANDARDS

MILLTARY

. .
... .,,, . ,, . . . . . . )

\

Solder, Tin A11oY, Lead-Tin Alloy,
and IAad Alloy.

Cable, Special Purpose, Electrical,
Low Tensiun, Seavy Duty, Si.n@e
Conductor ami hu.lticond~ctar

Circuit Breakers, 2e Volt EC, Auto-
matic, Waterproof, 15 t.a30 AMP.

Circuit Breakers, 28 Volt CC, Manual,
Waterproof, 15 to 30 AMP.
Circuit Breakera, 28 Volt CC, Manuel,
Nonwaterproof, 105 to 200 At@.

Circuit Breakera, 28 Volt LX, Manual,
Nonwaterproof, 35 b 150 AMP.

Circuit Breakers, 28 Volt E, Auto-
matic, Nonwaterprmf, 10 to 35 AM?.
Circuit B:eakers, 28 Volt LX, Manual,
Nonwaterproof, 10 to 35 AMP.

Circuit Breakers, 28 Volt EC, Auto-
MS,tiC , Nonwaterproof, 35 to 150 A!@’.
Circuit Breakers, 26 Volt CC, Auto-
matic, Nonvaterproof, 105 w 200 AMP.
Electrical Components for Automotive

Vehicles, Waterproofness Testa.
Fungus Reaistince Teat, Autcxnotive
Components;
Electronic and Electrical Equipnent
and Associated Re@ir Parts, Prep-
aration for Delivery of.

MIL-STD-105 - Sampling Rocedures ami TabLes for
Inspection by Attributes.

2
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MIL-STO-129 -
MIL-STD-130 -

KIL-SI!O-202 -

MIL<-13516E

Marking for Shipnent arsiStorage
Identification Marking of US
Military %operty.

Test Methods for Electronic and
Electrical Component %rts.

(Copies of specifications, stamiards ad publications required by
contractors in connecUon with specific procurement functions shod
be obtained frcm the procIuins activity, or as directed by the contracting “
officer.)

2.2 Other pub lications. The folluwing docunenta form a ~rt of this
specification ta the extent specified herein. Unless othenrise indicated,
tie issue in effect on date of invitation for bids or request for pro-
posal shall apply.

NATICINAL BIMEAU OF STANMRM

Xondbook H28 - screw-thread S_ndards for Federal Services.

(Application for copies should be eddreseed ta the Superintemient
of Lbcmenta, Government Printing Office, Washington, K 20b2. )

3. REQUIIWMEIITS

@ 3.1 First article. The contractor shall furnieh aampk unite for first
article inspection ati approval (see 4.4 ad 6.3). Firet articLe samples
shall be inspected by tie contractor umler the.surveillance of the Government
ta determine conformance to the qualiv assurance provisions of this
specification. First article samples shall be fully represen~tive of circuit
breakers to be supplied fran production tooling and facilities.

3.2 Materiala. ,%terials shall be as specified herein, in applicable
specifications, drawtiga or specification sheets. YsteriaLs not specifically

designated shall be suitable for uae in circuit breakers operating over
specified ranges, without any change in physical ar dimensional properties
that would result in operation of the units falling outiide of the
specified limits (see 6.6).

3.2.1 Solder. Solder employed in making electrical connections shall
conform tire-57 1. A rosin flux shall be u&ed.

3.2.2 tIisstiiLarmetaLe. Except where necefissuyb complete an
electrical circuit, contact betveen dissimilar metaLe which en-
courage .@lvanic action shall be avoided.

3
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3.3 Design and construction. Circuit breakers shall be construct@
to the ?orm ad dimensions specified on the applicable military spec-
ification sheet in tin?follwing list:

MU.< -13516/1 ML+ -13516/5
MI.L-C-13516/2 MILK -13516/6
MI.LX -13516/3 MUG -13516/7
MILX -1.3516/b MILX -13516/8

Xx&zw2%%%aibH2L%’?%&i%”:: 2%:%:.
provided they furnish equivalent performance and are interchangeable
vith military stamiaad parts without modification.

3.3.2 Threaded parts. All screw threads shall confoxm to the ap-
plicable military specification sheet and to the NationaL Bureau of
Standards Handboek, I@ (see 2.2).

3.3.3 Resetting mechanism. The reset button (of type I circuit
breakers ) shall operate without sticking umier all environmental
conditions upon application of no more than 5 pounds finger pressure.
The button shaLL be red in color and shall be insuLated from current

cm~ll P*. The button ard resetting mechniem ahaLL withstand
a 50-pound load exerted in the direetion of resetting, ad application
of a 35-Lwmi shear Load without dietcirtingor breeking puts. Button ro-
tation shall not be cause for rejection. ●
3.3.3.1 Trip-free action. Th: reset mechanism (of type I circuit

breakers ) shaU be so designed that the circuit cannot be maintained
closed when c&ying overload currents which.vou.ldnorudly tr1P tie
circuit breaker tu the open position (see b.6.9).

3.3.b Terminals. .’Eachterminal (stud or tappd insert) of grade B
circuit breakers shall be mechanically locked to prevent ro-tion end
shall vithstand 10 inch-paumis of torque for class 1 circuit breakers
afi 50 inch-poumi8 torque for class 2 circuit breakers without damage
b the terminals or adjacent prts.

3.k Performance reqtiemente,

3.4.1 Continuous current capmcity and ultimate trip current. At each
of the embient air temperatures specified in table 1, circuit breakers
shall carry the percentage of rated current specified for that temperature
fa no less than 60 minutes without tripping or other current interruption.
While at the same -Peratvre, the circuit breaker shall subsequently operate
at the higher percentage of rated current and shall trip within 6 minutes.

4
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TA2LE I. Contlnuoue current capac lties and
Ultinla te trip currents.

Percent of rated current
Ambient air Continuous

!

U1thate
Tea@rature current cap ity * ip current

i

*+5* .115percent
65° ~ 5%7

138 percent
140 percent 185 percent

165°~ 5’% 85 percent L15 percent

L I I I

After comiitioning for one hour at
F and while still in embient air of

that temperature, type 11 circdt breakers shall reclose the circuit
vitiin 30 minutes after breaking the circuit.

3.b.3 No-current trip tempera ture. Wen carrying m current, circuit

breakers shall not trip at, or bel Ov, 265%.

3.k.b Temperature rlee. After carrying rated current for 1 tour,
t0ap3rature r18e of circtit breaksr tcrminale *U not SXCe6i Llfi.

@ 3.~.5 SJwed of Opcl=tion. At specified overloads, circuit breekere

shall meet the follwing &imun ani maximum opening - requiraaente:

oPe- time (aecods)

Percent of class 1 claee 2

rated current Mh.lm.~ilnUu t.llnh~ MUciunnn
——

200 8.0 50 8.0 100
300 1.5 15 1.5 30

0.6 6 0.6
E

15
0.13 1.5 0.13 5

1000 0.10 1 0.10 2

3.h.6 Overlcad characteristics. Effective current ehal.1at no time
exceed 1.30percent of nomical rating. The e?fective current ehaLl be
no less than 75 percent of rated current for class 1 circuit breakers and
no less then 35 percent for chas 2 circuit breakers, vhen tested es specified
in 4.6.6.

5
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3.b.7 Resistance to short circuit. After having been tested as
epecified in b b7 ircuit breakers shall carry 105 percent of rated
current for 60”m~n~& without tripping and shall tiip within 60 min-
utes when carrying 145 percent of rated current.

3.k.6 Dielectric withstzusiing voltsige. Insulation of circuit breakers

shall withstand a potential of 1000 volts root mean square (rms ) at a

frequency of ~ cycles per second (cps) for no less th~ 1 minute. Upon
examination, circult breakers shall evidence no cracking, charring, or
other damage and shall subsequently meet the requirements of 3.4.1.

3.4.9 Endurance. Circuit breakers shall meet tie openisg time re-
quirsiuenti~5 at the overload arxinumber of cyclee specified in
4.6.9. Upon completion of cycling, circuit braere shall carry 105
percent of rated current for 60 minutes without tripping and shall sub-
sequently trip within ~ minutes when carrying 145 percent of rated
current.

3.5 Environmental requirements.

3.5.1 Vibration. At an ambient air temperature of 77° ~ 5%, circuit
breakers shall carry rated current continuously vitb no interruption of
current flow when tested as specified in h.6.10. upon completion of
tbe teet, circuit breakere shall meet the requirements of 3.4.1 at 77° ~ 5%
ad shall evidence no damage aa a result of the test. ●

3.5.2 =. At an ambient air temperature of 77° ~ ~ circuit breakers
shd.1 carry rated current continuously WItb no interruption of current flow
when tested as specified in 4.6.11. Upon canpletion of the test,

circuit breakers shaLl meet the requirements of 3.4.1and shall evidence
no damage as a result of the test.

3.5..3 Salt spray (corrosion). After having been subjected tc the’
salt-spray test specified in 4.6.12, circuit breakers shall evidence
no corroeion affeeting performance. Upon caspletion of testing, cir-
cult breakers shall carry 105 percent of rated current for 60 minutes
without tripptig ard skall subsequently trip within 60 MInutes when
carrying lk5 percent of rated current.

3.5.4 Fungus resistice. After having been sub~ectai to tie test
spectiied in 4.6.13, circuit breakers shall evidence no microbial
grati t-t would adversely affect performance. Subsequent to the
test, circuit breakers shall meet the requlresente of 3.4.1.

6
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3.5.6 Conditionafter faihre. Circuitbreakersshallbe so designed
that uLtimatefailuresheLl always result in an open circuitwith m
current-carrying member srourriedto the frfuseor case.

. Circuit breakers shall be marked in accordance with

~&D-cIY circuit breaker shall be marked .ith the following
Information:

Circuit breaker
Rating 28 VOltS 13MPS dc

Military Vt number
Federal stick number
us
Wumfacturer’8 name or trade mark
&ite of manufacture (month ard year)

Q ~. QUAUTY ASSiRANCE PROVISICINS

k.1 Responslbillty for inapection. Unless otherwise specified in
the contract, the contractor is responsible for the perfcmrance of all
inspection r~quirementa s~cified h&reln. Except as’othewise specified

in the contract, the contractor maY use his wn “a any other facilities
suitable for the perfonsance of the l.nspection requirements speciflei here-

in, tiesa disapproved by the Goverrnsent. The Government reserves tie
right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure suppLies and Services

confom to preacribd requirements.

b.2 Classification of inspections. Inspections specified herein
are classified as follws:

First article inspection (see &.h).
:: Qualdty Conformance (see k.5).

7
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b.3 Inspection conditions. Except where otherwise specifid herein, ●
tests shall be performed in still air, at a temperate of 71° + 5%.
When no otier test vol~ge is specified, tests shaLl be comiuc--d at
28 + 2 volts direct current (dc). Test currents shall be naintdned,
aut&aticaLl y or manually, at specifled values. The value of resistance
for the Re leg of the circuit (figures 1 ard 2) shall be adjusted ti equal
the resfs~nce of the F&B leg of the circuit wfthin ~ > percent (~).

Where possible, the circuit shall be adjusted after switching in tAe circuit
breaker to yield the Instrument readings specif led in tie appli cable test.
Current conducting cables s-11 conform to MIL<-L3486, and shall be
exposed to the same ambient air temperatures as specified for tie
circuit breakers. Test cables shall be 3 feet long and of the following
sizesfor the ratedcircuitbreaker ca~cities specified:

Ratings- Amps

1:: ;:
31- lo
41.60
61-50
91 - 120
121 - 200

Cable size

lk
12
8

:
2
m

~ Resistance measuresente shall be obtained with an ohmmeter em-
ploying a current of 1 milliampere or less.

4.3.1 Calibration of test equipnent. Unless otherwise specified

herein, test equipzent accuracy ehall be such aa to peim.itmeasure-
ment of 10 percent of product or test specification tilerance. cali-

bration of test equ.lpsentshall be conducted at intervals sufficient
ta establish required accuracy. Records of calibration shall be made

a~ilti le to the Government. The Government inspector may refuse to
allow inspection where accuracy of test equi~ent has not been es*b -
lished to the satisfaction of the Govermnent. Measuring instrument
tolerances shll be as listed in table II. .

TABIX 11. Measuring instrumenttolerances.

Instrument Nbxtimusaccuracy tolerance

Volbset.er,dc 1 percent
Ammeter, dc 1 percent

8
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b.4 First article inspection. First article inspection shall be performed
after avmd of contract aml prior ‘K.production (see 3.1). Five circuit
breakers shall be submitted for first article inspection. Inspection
shall be perfonmed on sample units which have been prcduced vitb equipmnt
ard procedures normally used in production. First &ticle approval is
val~d only on the contract tier which .it is granted, unless atemied
by the Government to other contracts.

4.4.1 Inspection routine. Samplea shall be aubJected to ●xamination as
specified in 4.5.1.2 ami tests specified in table III, in the order shown.

TAMS III. Order of firet article testinf$.

%?+%tinuoue current .pscity ard
ultimatetrip curreni test

2. High temperature reclosi~ test
3. Vibration test
4. Shock test

5. Sndurance test

%%%..n.ou. aarrentCamcity SIsi
ultimatetrip curreni tiai

2. Tempera*e rise teat
High temperature reclosing tist

:: Vibration test
5. Salt slrray(carrosion) test

%%&inuo. currentpi. ad
ultimate trip currenttest (at 770
+ 5% only)

Dielectric VithStFdiIlfJ VOlti& teSt

;: Speed of operation test
4. tierloed test

5. Waterprafness test (grade A only)

%?%%n.ous currentcapcity and
u.ltimatztrip current test (at 770
+ 5% only) -

2. h~-currenttiip temperaturetest
3. Resis-nce to shortcircuit test

b. Condition afm failure test

Tests
m
b.fj.2
4.6.1o

4.6.11
4.6.9

4.6.1

IJ.6.4

4.6.2

k.6.lo

4.6.12

k.6.1

4.6.8
4.6.5
4.6.6
4.6.14

4.6.1

4.6.3
4.6.7
4.6.15

9
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TABLE III. Orda of first article testlnq. - Continued

.

●

%%%ti.uow cmrent capcity ad
Test
rcl

uLtimate trip currenttest (at 77°
+ 5% onLy)

2. Di~lectricvithetafiingvoltigetest b.6.i3
3. Fungusresie~nce test 4.6.13
4. Continuous current capacity ard 4.6.1

~timate trip current test (at 165’% only)

4.k.2 Failure. One or more failwes shallbe cause for refusal
ta grant~=ticle approval(see 3.1).

k.5 Qualityconformanceinspection.

4.5.1 ssmplin&

b.5.l.l Lot formation. A lot shall consistof all circuitbreakers
of one type, we, claSS, a.d part number submitted at one time for
acceptance.

b.5~1.2 samplingfor exemSnation. samplesfor qualim conformance
examination she Ll be selected in accordance with MIL-STD-105.

4.5.1.3 .%mpLing for acceptance testi~. samples for acceptance testing
●

shall be se~ected in accordance vith impec tion Level S3 of ~L-STD .105.

4.5.2 QucQity conformance examination.

.ii5i?i!l.$%i%R’E%#2d%Z1ionfonneae to the foUowing ac-
2ach sample selectd in accordance

cep=ble quality levels (AQL) on the basis of percent defective:

Classification AQL

Major
Minor u

k.5.2.2 Classificationof defects. For exaalnationpurposes,de-
fects shall be classified as followa:

10
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Ms.lor defects (1.0AQL)

Dimensionsaff ectlng interckmge-
abillty not within tolerance
(see 3.3).

Defectiveresettingmechanism
(see 3.3.3).

Cefectlvetemninals(fIee3.3.k).

Mni

Dimension. not af fectlng int.er-

C_.bility not within
tilerance (see 3.3).
hproper marking (see 3.6).
FauLtyworkmanship(see 3.7).

KIL<-13516E

Examination metiod

Gage

‘11-action

Torque gage

Examination method

Gage

visual
visual

b.5.3 Clfissflicationof tests.

Acceptancetests (see b.5.3.1).
:: Control tests (see b.5.3.2).

b.5.3.l Acceptancetests. Samplesselectedin accordancewith b.5.l.3
shallbes Jec w e sta specifi~ in IJ.6.1(at ~% CWIIY),4.6.5

@ (at 200 Pe$mt? T.2 c%rent on.LY),and k.6.8,using an AQL of 6.5
on the beela of percentdefective.

IJ.5.3.2 Control te6t6.

Control test aemplesshall be selectedat the -te
of’1%”~~’=-%wed, uniera pwticul.r mlli-y Specification
sheet,except that not less than four nor,more than eight shallbe ee-
lected in any 30 day perkd.

k.5.3.2.2 Test routine. Semples shall be examined for the defects
specifiedin U 522 d subsequentlytestd as specifiedin k.6.1,
IJ.6.5,1+.6.6,M ~.6~9.

IJ.5.S.2.S Failure. Failure of a control test sample to ~ss any spec -

lfled exaanina~ test may be cause for the Ciovernnentb refuse b
accept subsequentlots until it ha. been proven, b the satisfaction
of the Government,-t the fault.revealedby the test have been
corrected.

11
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.. 4.6 Confoxmsnce verification. ●
U.6.1 Continuouscurrentca~city and ultimatetrip currenttest. To de-

.,. termineconformanceto 3.4.1,each circuitbreakershallbe conditionedin
turnat each of the ambient temperaturesspecifiedin table I until the...

....: saaple reaches the temperature range specifled. After comii t.ion.ing,
antiwhile still at that temperature, the circuit breaker shall be subjected
to the percentage of rated currentspecifiedfor not less than 60 mlnutes.
The’circult breakershkll subsequentlybe’subjettedto Uie higherpercentage
of rated cwrent specifiedfor ultimatetrip currentfor a perfcdof &l minutes.,.;

4.6.2 iiightemperaturereclosingteSt. To determineconformanceta
3.4.2, the circuitbreakershallbe conditioned.for one hour at 165

,- L 5°F ami, while still in ambientair at that temperature,a current
,. eqval to 3C0 percentof rated currentshallbe passed throughthe

circuitbreakeruntil trippingoccurs. The circuitbreakershall then
. . be allowedta stauiin ambientair at the same temperatureuntil con-

tactareclose,or until 30 minuteshave passed.

4.6.3 No-currenttrip tiperature test. To determineconformanceto
3.4.3, the circuitbreakershallbe PM cd in a temperature-controlled
oven providedwith means of determiningwhethercontactsare open or
closed. The oven ehallbe maintainedat 265% for 1 hour,after which
a determinationof contactpositionshallbe made.

k.6.4 Temperaturerise test. To detenaine conformance to 3.4.4, the ●
circuit breaker sbaI.1be moun- on a test stand and thermocouples in-
&alled at each of the terminals. The circuit breakers shall then be
sub~ected to rated current for 1 hour ah tie temperature rise noted.

4.6.5 Speed of operation test. To detenkiine conformance to 3.4.5,
circuit breaker shall be connected in the circuit shown in figure 1

end the circuit calibrated for each value of current employed. Cali-
bration shall consist of opening switch S2 and closing switch S1, and

~Ying the 1~ resis~nce (FfL)until the desired value of current
,. is regis*red on the amneter. Subsequentlythe switchS1 shallbe

the

opsned,S2 closed aml tie time requiredfor the circuitbreakerti open
recorded.

k.6.6 (lverlcadtest. .-—

4.6.6.1 ,!
-

Test apparatusshall incltiea stop watch, an
electroniccyc e-countingtimer,a controllableload resis~ce for
edJustingthe demand current,and other switches,wiring,end fix-
turesnecessaryto conductthe test. The cycle-countingtimer shall
consistof an electroniccounterand a frequency-controlledoscillator.
The oscillatoroutputshallbe fed to the counteronly when the circuit
breaker conticta are closed. The instrument
cumlated conductingtime in millisecondsor

12
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@ oeedure. The circuitbreaker shallbe connectedin the
c;;~~”%;~ rimicalibratedas specifiedin 4.6.5. Closure
of evitch S2 ami activationof the stop watch shallbe simultaneous. The
test shall consistof 10 cycles of breaker openingand closing,the last
5 cycles only being used for computation. The total time for the last
five cyrles ebal..lbe measuredby means of a ,stcipwatch. The Uat shall
be conducti vith demand currentsof 130, 150, 250, 600, ~ 1000 P=cent
of circuitbreaker rating. Effectivecurrentvalues shallbe calculated
by mans of the followingequationto determineconformanceto 3.b.6:

I
K

=it

Where:

x~ &f fective value of current passed, amperes.
i = Demad value of current, amperes.
t= Accumulated conducting time (last five cyclesonly).
T= Total time (Lastfive cycles only).

@

IJ.6.7Reeistsnceto ehort circuittest. To determineconformanceto
3.k.7, the circuitbreaker shallbe connectedin a mar.nersimilarto
figwe 1 and calibratedas specifiedin b.5.6. WitA 28.5 ~ 0.5 volts
app.Lied,the circuitbreaker shall subsequentlybe cycledaccordingto
the follouingschedule:

Line current Minute
Classification (amperes) SZS4SL Rate Of CYC~~

- class 1 575 ~ 25 120 Reset every 2 minutes
%: -cl.aas2 875 ~ 25 120 Reset every 2 minutes
TyPc II- CLaaal 575 ~ 25 2U Not less tl?anMO

cycles ~r hour
TyPc I - Cb.98 2 875 ~25 80 Not less than b

cycles per hour

NC7EJ: Under no cod itionsshall the applledvmltage
exced 28.5 + 0.5 vmlts, wen if the actual
line current-is less than that specified.

lb.6.8Dielectricwiths-ing voltage Wst. The circuitbreaker shall
be tes~ in accardanc ith MtJuxi30lofm -STD-202be-een each
terminalati groud. ~tir te~tingthe circuitbreaker shallbe examined
to determineconfcmmsnceta 3.4.8 arritestedto detexmineconformancew
3.&.l.

13
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k.6.9 lhiuranceteat.To detennlneconformance& to 3.4.9,the circuit
breakerahaLlbe connectedin the circuitshownin figure2, end caM -
bratedas specifiedin b.5.7at 200 percentof ratedcurrent. ‘1’hs
valuesselected for RI, R2 @ L1 shall be such thati.

Where:
RI = Variableresis@nce in right Leg of circuit.
RL1= Resistance.of coil L1 in right leg of circUit.
R2 = Variableresistancein left,leg of circuit.
Ll= Inductsmce of coil ~ in right leg of circuit.

.026 = Dlmeneionleaathe constant.

~ I circuit breakerssha.LLoperate for 500 cycles (makeend break)
and type II for 2000 cycLes,ard shallsubaequentiybe subjectedb 105
percentard 1k5 percat of I-S* current. ~~ tss~ns, cfrctitbreekers
shallbe observedto determineconfomence to 3.3.3.1.

4.6.10 Vibrationtest. To determineconformanceta 3.5.1,tie circuitbreaker
shallbe mountedas in fntemledoperation,electricallyconnected,and
subjectedto the vibrationtist specifiedin Methcd201 of MIL-SI’D-202.
Vibrationshallbe appLiedfor one hour in tie directionof each of the three
major-es. Upon canpletionof the test,the circuitbreakershallbe tested
aa specifiedin 4.5.2at 77° ~ 5* 00IY). ●
4.6.II Shockteet. While carryingratedcurrentand connectedin a test

circuitwhich includes a reeo~ amneter,the circuitbreakershall
be subJecbedto the shocktast specifiedin test coulitionC, Method2L3,
of MIL-STD-202.At the conclusionof the test,the circuitbreakeraball
be inspectedfor 100SCor broken~ta or otherevidenceof damage,and
the amneterrecordingexained for evidenceof currentinterruption.
SubaeuentLy,the circuitbreakershallbe testedas specifiedin h.5.2
at T? L 5% only to determineconformanceto 3.5.2.

4.6.M Salt Spray (corrosion) test. The circuitbreabr shallbe subjected
to the salt spray test specified in ~e~ 101 of MIL-S71TL202for 100
hours. Upon canpletion of this testperiod,the circuitbreakerehaLl
be tested, whilecarryingthe specified percentage of rat.d current, to
determine confrmmance to 3.5.3.

b.6.13 Fungusresistancetest. To determ.lneconformanceb 3.5.k,
circuitbreakers.shaL1 be subJectedta tbe applicable,testsspecified
in --F-13927, with the testpericdextecdiI16continumsti for So ~Ys.

Downloaded from http://www.everyspec.com



. .

MIL-C-13516E

b.6.”lbHaterproofnesstest. To determineconformanceto 3.5.5, grade A
circuitbreakersshallbe subJectedto the test specifiedfor Type II,
Cla8s 2 cmnponentsin MIL-E-13856.0 l’heobreakersshall subsequently be
tested as specified in k.5.2 at 77 ~ 5 F only.

b .6.15 Condition after failure test. The circuit breaker shall be sub.
Jetted to maximum ruptwe current [up to 2000 amperes) that breaker ill
conduct at 30 volts dc until ruptureoccurs. The circuitbreakersshall
then be inspectedto determine conformance to 3.5.6.

4.6.16 Inspection of packaging. The Government inspector shall, at
unacheduL~ intervals, inspect afl materials arrlprocesses involved in
Pckaging to detexmine confoxmance to requirements of section 5. Any
evidence of deviation fran specified requirements shall be cause for refusal
to cotiuct further inspection until obJective evidence has been providedby
the contractorthat correctiveaction has been tiken.

5. PACKAGING .=

5.1 Preservation,Ff=w w, peckingami marking.Preservation,pickaging,
~ckiq ad marking shallbe in accordancc vith the applicable Pckaging data
sheet specifiedby the procuring“activity(see 6.2). When tm dewiled in-
structionsare provided,cleaning,drying,preservation,Pckagi ng and
marking shallbe in accordancewith auoLicsblelevel of MIL-E-17555. In
additi;nta any specialmarking requi;~ by the contract cu

unit ~kages, intensediati ~ks, and shipping containers,

-----
order, (see 6.2),
shallbe marked

in accordance with J41L-S71’O-129.

6. N~

6.1 IntersiedUSC. Circuitbreakerscoveredby this specificationare
inteui~ for use in tacticalmilitaryvebiclea. ThermaUy sensitive,
bimetallic type circuit breakersare usuallyfurnishedunder this
sp=ification; h-ever, the specificationis not restrictiveto this type.

6.2 Orderingdata. Procurementdocumentsshould specifythe folloving:

Title, number,ani date of this specification.
:: ~, me, arrlclass Of circuitbreaker (see 1.2).
c. Applicablemilitaryspecificationsheet (see 3.3).
d. MI1l*Y put number (see 3.6).
e. Rating in amperes (see 3.6).
f. Level of packngingard packingprotectionrequired(see 5.1).

6.3 First article. When a firstarticle is required,it shouldbe
tested~ apprm~ unier the appropriateprovisionsof 7-104.55of
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the Am&i Services Rocurement Regulation. The contracting officer should
include specific instructions in all prcatrement instruments regarding “e

arrangements for examination, taste and approval of the first article
(see 3.1).

6.4 Definition. The u.lthatetrip point of a circuitbreaker
(see 3.7i.1and 4.6.1),by defintion,is the pointwhere it would ultdmtely

..-.$ trip ami begin to cycle. On the curve (figure3), this point is sham..
vh&re the curve abruptlydewts frcanlinearity. On the diagonal to the
left .oftbe ultimatatrip point, the circuitbreaker is continuously
co&iuctlngcurrent;on the curve to tbe rigpt of the ultlnatetrip Pint,
the circuitbreaker (typeII) is cycling,i.e., intermittentlycofiucting
and interruptingcurrent. The ultixatetrip point is determinedgraphically
frctntie characteristiclosd curve by atemiing the cyclingportionof the
curve to the noncyclingpartiono’f the tune. The characteristic curve

(see figue 3) is a graphical.repreeentattonof the performance,expressedin. .
terms of effectivecurrentpassedby the circuitbreaker versus current
denandedby the lead. It por~ys at a given ambient temperature,the
ability of a circuitbreaker ta regulatetbe electricalenergyXssing
into a load underboth normal and abnonnel conditions. The horizonti
CWAmte representstbe ratio of current”d-cd by the kad @ noMI~l
circuitbreakerrating. The verticalc~ t+erepresentsthe ~tio of
effective currant wssai b’ytbe circuitbreeke.rr..to iumi&l circuitbreaker
rating. Ratios are used, rather than actual values of current, to simplify
the canwison of charac~ristic load curves of circuit breakers vith
videly different ratin@. ●
6.5 Changes fran previousissue. Aatariskaare not used in this

revision, entify changesvitb respect to the previousissue,due
to tbe extensivenessof the changes.

6.6 Recycledmaterials. The use of recycledmaterialsvhich meet
the requirementsof the applicablematerialspecification without
Jeopardizingthe intendeduse of the item shallbe encouraged.

Custcdian: Reparing acttviw:
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FIGURE 1. Speed of operation test.
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FIGURE 2. Endurance test.
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