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1. SCOPE:

1.1

1.2

1.2.1 Types: Circl

1.2.2

1.2.3

Scope:

The primary function of this specification is to cover the general requirements of one-, two-, and
three-pole trip-free circuit breakers for use in aircraft electric systems conforming to MIL-STD-704.
As a secondary function, this specification may possibly cover the general requirements of one-, two-
and three-pole circuit breakers for use in primary vehicles, other than aircraft, when mounted directly

to the structure.

Classification:

Circuit breaker
circuit breaker
3.1).

Type | - They
Type Il - Mag
Styles: A sty

(MS sheets)

a. All part numbers of MS25244 shall’be the same style.
b. All part numbers of MS22073'shall be the same style.

The same style classification.applies to all MS sheets and specification sheets ¢

specification

Part numberk: The-part numbers for circuit breakers in accordance with this spg

conform to t

h

s shall be classified into types and styles. Variations from’the basig
shall be indicated by the part number from the appropriate specifica
it breakers shall be of the following types as _specified (see 6.2).

mal Type
netic Type

le of circuit breakers shall consist of all part numbers covered by one
For example:

e example below. Alpha numeric characters shall be used to desig

from the bas

c_style of each circuit breaker.

style of each
ition sheet (see

Military Standard

pvered by this

cification shall
nate variations
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1.2.3

124

1.2.5

1.2.6

1.2.7

1.2.8

(Continued):
When a desi

Amperage rg
specification

Pushbuttons
pushbutton,

L - Extra len

Auxiliary terr
shall be desi

MS or specifjcation sheet,shall have no designator letter.

A - Auxiliary

Vibration lev

MS3320 - DS5SAVL
|———Pushbutton (1.2.5)
High Vibration Capability (1.2.7)
Auxiliary Terminals (1.2.6)
————— Amperage Rating (1.2.4)
Random Vibration Capability (1.2%7)
Basic Part Style (1.2.2)

gnator for a variation is not applicable it shall beomitted from the p4g

tings: The amperage rating designator shall be a number specified
to indicate the nominal amperage rating.

The circuit breakers pushbutton shall be designated as follows. §

hs specified in the detail specification, shall have no designator lettg
jth pushbutton (see 6.4.9):
ninals: The use of auxiliary terminals when allowed by the MS or sf
pnated as follows.._Circuit breakers with standard terminals only, as
terminals.

b|: The vibration level of the circuit breaker shall be specified in the

specification

\Irt number.

in each detall

tandard length

-

ecification sheet
specified in the

MS or

sheet and shall be indicated in the part number by one or more of t

he following

designators. Standard sine vibration capabilities shall have no designator (see 4.7.11.2).

V - High Level sine capabilities (see 4.7.11.3).
C thru K - Random vibration capabilities (see 4.7.11.1).

Mounting configurations: Unless otherwise specified, the circuit breakers mounting configuration
shall be designated as follows. Standard bushing mounted circuit breakers shall have no

designator.

P - Cover-plate mount.



https://saenorm.com/api/?name=d73bf883cabe00164efa0014824ebe03

SAE AS58091

2. APPLICABLE DOCUMENTS:

2.1 Government documents:

2.1.1 Specifications, standards and handbooks: The following specifications, standards and handbooks
form a part of this specification to the extent specified herein. Unless otherwise specified, the
issues of these documents shall be those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICAT

MILITARY

MIL-M-14
MIL-P-99

MIL-W-5
MIL-C-5§

MIL-S-77
MIL-T-79
MIL-P-15
MIL-E-17
MIL-W-2
MIL-N-29
MIL-W-8
MIL-W-8

STANDARD

7

D86
09/1

42
28
037
555
P759
027
1044

1381

U

[IONS

Molding Plastics and Molded Plastic Parts;-Thermosettir
Plastic Material, Laminated, Thermosetting, Electric Inst
Glass Cloth, Silicone Resin

Wire, Electric, Polyvinyl Chloride sulated, Copper or C
Circuit Breaker, Aircraft, Trip-Free Push-Pull, Type I, Dud
+121°C

Screw Threads, Standard;Optimum Selected Series, G¢
Specification for

Terminals, Lug and Splice, Crimp-Style, Copper, Geners
Plastic Sheet, Laminated, Thermosetting, Glass-cloth, M
Electronic and Electrical Equipment, Accessories, and H
(Repair Parts); Packaging of

Wire, Electric, Fluoropolymer Insulated, Copper or Copp

Nut, Self:Locking, 250 Deg. F, 450 Deg. F, and 800 Deg|

Wire,_Electric, Crosslinked Polyalkene, Cross-linked Alk
Pelymer, or Polyarylene Insulated, Copper or Copper Al
Wire, Electric, Polyimide Insulated, Copper or Copper A

g
Ilation, Sheets,

opper Alloy
| Safety, -55 Thru

bneral

| Specification for
elamine Resin
rovisioned Items

er Alloy
F

ane-Imide
oy

loy

MILITARY

MIL-STD
MIL-STD
MIL-STD
MIL-STD
MIL-STD
MIL-STD
MIL-STD
MIL-STD

MIL-STD-1285
MIL-STD-45662

-100
-104
-105
-202
-454
-704
-889
-970

Engineering Drawing Practices
Limit for Electrical Insulation Color

Sampling Procedures and Tables for Inspection by Attributes

Test Methods for Electronic and Electrical Component P

arts

Standard General Requirements for Electronic Equipment

Aircraft Electric Power Characteristics
Dissimilar Metals

Standards and Specifications, Order of Preference for the Selection of

Marking of Electrical and Electronic Parts
Calibration System Requirement
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2.1.1 (Continued):
MS3320
MS14105
MS14153

MS14154
MS21984

Circuit Breaker - Aircraft, Trip-Free, Push-Pull, 1/2 Thru 20 Amps, Type |

-55to +121°C

Circuit Breaker - Aircraft, Trip-Free, Push-Pull, 25 Thru 35 Amps, Type |

-55t0 121°C

Circuit Breaker - Aircraft, Trip-Free, Push-Pull, 3 Phase, 1 Thru 35 Amp, Type |
Circuit Breaker - Aircraft, Trip-Free, Push-Pull, 3 Phase, 1 Thru 20 Amp, Type |
Circuit Breaker - Aircraft, Trip-Free, Push-Pull, 3-Phase, 5 Thru 60 Amp,

MS22073
MS22074
MS24509
MS24510
MS25036

MS25244
MS25304
MS25337
MS25361
MS26574

HRViaY=-M|
Nype
Circuit Breaker, Trip-Free, Push-Pull, 1/2 Thru 20 Amp, Type
Circuit Breaker, Recycling, Trip-Free, Push-Pull, 1/2 Thru"5"A

mperes, Type |

Circuit Breaker - Aircraft, Trip-Free, Toggle, 5 Thru 15Amp, Type |
Circuit Breaker - Aircraft, Trip-Free, Push-Pull, 5 Thra’15 Amp, Type |

Terminal, Lug, Crimp Style, Copper, Insulated, Ring Tongue, B
I, Class 1
Circuit Breaker, Trip-Free, Push-Pull, 5 Thetn 50 Amp, Type |

Circuit Breaker - Aircraft, Trip-Free, Teggle, 5 to 50 Amp
Circuit Breaker - Aircraft, Trip-Free,Push-Pull, 50 Thru 100 A
Circuit Breaker, Trip-Free, Push-Pull, 1/2 Thru 20 Amp, Type

(Copies of specifications, standards, handbooks, drawings and other Governme

required by ¢
the contracti

2.2 Other publicat

g activity or as directed by the contracting activity.)

ons:

fell Mounted, Type

Circuit Breaker - Aircraft, Trip-Free, Toggle; 0.1 to 50 Amp, Tyjpe Il

mp, Type |

Nt documents

ontractors in connection with specific acquisition functions should e obtained from

The following glocument(s) form a/part of this specification to the extent specified herein. Unless

otherwise speg
issue of the D¢
documents no
current on the

ified, the issues of the documents which are DOD adopted shall be
DDISS specitied in the solicitation. Unless otherwise specified, the

date.of\the solicitation.

AMERICAN S

those listed in the
ssues of

listed in\the DODISS shall be the issue of the nongovernment dociyiments which is

DCIFTY FOR TESTING AND MATFERIAI S (ASTM)

ASTM D635-81 Plastics, Rate of Burning and/or Extent and Time of Burning of Self Supporting

Plastics in a Horizontal Position.

(Application for copies of ASTM publications should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

2.3 Order of prece

dence:

In the event of a conflict between the text of this specification and the references cited herein (except
for associated detail specifications, specification sheets, or MS standards), the text of this
specification shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

-5-
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3. REQUIREMENTS:

3.1 Specification and MS sheets:

3.2

3.2.1

3.3

The individual item requirements shall be a specified herein and in accordance with the applicable
specification sheet or MS sheet. In the event of any conflict between the requirements of this

specification a
Qualification:

The circuit bre
Qualifying Acti
bids (see 4.5 ¢

First article i
specification
tests specifie

Materials:

Materials shall
material shall |
requirements (¢
construed as 3

nd the specification sheet or MS sheet, the latter shall govern.

pkers furnished under this specification shall be products which'are
vity for listing on the applicable Qualified Products List at theime s
nd 6.3).

nspection: Circuit breakers furnished under this specification not co
sheets or not qualified at the time set for openingofbids shall be s
din4.5.

be as specified herein. However, when a definite material is not sp
pe used that will enable the circuit breakers to conform to the perfor
f this specification. Acceptance-or approval of any constituent matg
guarantee of the acceptance_of the finished product.

3.3.1 Fungus: Materials shall be used which are not nutrients for fungus as specified

3.3.2

3.3.3

of MIL-STD-

Metal: All m
suitably protg
brass, copps¢
between diss
corrosion. DO
trimetals are

154.

btals used in the.construction of circuit breakers shall be corrosion re
pcted to resist.corrosion. The use of dissimilar metals, especially cd

Similar-metals is unavoidable, the metals shall be protected against
issimilar metals are defined on MIL-STD-889. When thermostatic b

authorized by the
bt for opening of

vered by

Ibjected to the

ecified, a suitable
mance
brial shall not be

n Requirement 4

sistant or shall be
ntacts between

r, or steel~a@nd aluminum or magnesium alloys, shall be avoided. Where contact

blectrolytic
imetals and

used, corrosion resulting from tests specified herein shall not adver

sely affect the

performance

of the breaker.

Plastics: Plastic materials used in the housing, insulator base, and any internal parts exposed to
arcing or surface creepage shall conform to MIL-P-997, MIL-P-15037, or MIL-M-14. Other types of
plastic materials may be used provided the manufacturer submits satisfactory evidence to the
activity responsible for qualification that the materials are suitable for the purpose intended. The
plastic materials used shall neither support combustion nor give off noxious gases when subjected
to arcs, such as those caused by interrupting heavy short circuit currents, or explosions of gaseous
vapors to which the materials may be subjected in service. Plastic materials with cellulose fillers
will not be permitted in parts that may be subjected to arcing or surface creepage. Plastic materials
used shall be certified to exhibit a minimum ignition time of 90 seconds and a maximum
extinguishing time of 90 seconds when tested for flammability in accordance with ASTM D635-81.
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3.3.4 Protective treatment: The use of any protective coating that will crack, chip, or scale will not be

permitted.

3.3.5

Selection of materials: Specifications and standards for all materials, parts and Government

certification and approval of processes and equipment, which are not specifically designated
herein and which are necessary for the execution of this specification, shall be selected in
accordance with MIL-STD-970, except as provided in 3.3.5.1.

3.3.5.1 Standard parts: Standard parts (MS or AN) shall be used wherever they are suitable for the

purpose, and shall be identified on the drawing by their part numbers. Comme
Fews, bolts, nuts and cotter pins may be used, provided they posseq
and are replaceable by the standard parts (MS or AN) without/altera

such as sc
properties
the corresy
the contrag
on date of

3.3.6 Cleaning: P
spattered, of
flash shall be

3.4 Design and co

3.4.1 General: Cif

sheet.
3.4.2 Mounting meg
on the applig
performance
3.4.3 Actuator of g
is in closed (
position. Th
acuator shal

b removed.

nhstruction:

onding standard part numbers are referenced in the partsdist and,
tor’'s drawings. In the event there is no suitable correspofading sta

ri{
nvitation for bids, commercial parts may be used provided they con
requirements of this specification.

ior to final assembly, the circuit breaker shall-be thoroughly cleaned
excess solder, metal chips, and other forejgn material. Burrs, shar

cuit breakers shall conform {o_the applicable MS (Military Standard)

ans: The circuit breaker shall be provided with a suitable mounting
able MS or specification sheet. If self-locking nuts are used, they s
requirements of MIL-N-25027.

rcial utility parts,
s suitable

ion, and provided
practicable, on

dard part in effect

orm to all

of loose,

b edges and resin

or specification

means as shown
nall meet the

ush-pull eiteuit breakers: The portion of the actuator visible when the circuit breaker

osition-shall be black and shall expose a white band when in the of
b extetior portion of the actuator shall be insulated from all current-c
nef'work out to an intermediate position, give a false trip indication

from the breaker.

en or tripped
hrrying parts. The
or be removable

3.4.3.1 Manual circuit opening: Push-pull circuit breakers shall be designed to permit manual opening of
the circuit by pulling out the actuator.

3.4.4 Toggle circuit breakers with metal actuators: The exposed portion of the actuator shall be provided
with a nonglaring finish and shall be insulated from all current-carrying parts. There shall be a
groove in the ball tip of the toggle breaker actuators to identify trip-free breakers.

3.4.5

Terminals: Terminal construction shall be as specified on the applicable MS or specification sheet

and shall be designed for use with terminal lugs conforming to MS25036 and MIL-T7928.
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3.4.5.1 Terminal hardware: Lockwashers captive to the terminal screws shall be supp
specified in the MS or specification sheet.

lied only when

3.4.6 Housing: The circuit-breaker mechanism shall be enclosed in a housing securely attached to the
insulator base and to the mounting plate when one is used. The housing may be integral with the

insulator base.

3.4.7 Ratings: The ratings of push-pull and toggle circuit breakers shall be as specified on the applicable

MS or specifjcation sheet.

3.4.8 Trip indicatign and reset: The circuit breakers shall be so designed that when thg
open automatically on overload, the actuator shall indicate the operation by moy
position, as $hown on the applicable MS. The white color specifiedcon'the appli
trip indicator{on push button circuit breakers shall conform to Class‘2 of MIL-STD
a multi-pole preaker shall trip free on a single pole fault or overload.

3.4.8.1 Reset meghanism: The reset mechanism shall be so designed that retaining t

b breaker contacts
ing to the tripped
table MS for the
-104. All poles of

he actuator in the

closed posjtion after automatic tripping occurs shall ngt adversely affect subsequent performance

of the circyit breaker.

3.4.9 Position: Ciflcuit breakers shall operate satisfactorily when mounted in any position.

3.4.10 Mounting screw clearance: The mounting screws shall be capable of being scrgwed into the
circuit breaker a minimum depth, as shawn on the applicable MS. The mounting nuts shall be
backed or prpvided with other means.to prevent mounting screws of excess lengfth from interfering

with the opefation of the breaker.\\Screws of excess length shall not fracture the
explosion-preventive seal.

housing or the

3.4.11 Creepage arnd clearancetdistance: The minimum creepage path and the minimym clearance
between curfent-carrying parts and any part of the current breaker other than ingulating material,
and also between eurrent-carrying parts of opposite polarity, shall be 3/16 inch and 1/8 inch,

respectively.

3.4.12 Tamper-proof calibration: Breakers shall be So constructed that tampering with
not possible without dismantling the device or breaking a seal.

he calibration is

3.4.13 Ambient temperature: Unless otherwise specified (see 3.1), circuit breakers shall perform within
one of the following ambient temperature conditions, as specified in the MS or specification sheet:

Condition A -55° to 71°C
Condition B -55° to 121°C
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3.5

3.6

3.7

3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

3.7.6

3.7.7

3.7.8

3.7.9

Interchangeab

ility:

All parts having the same manufacturer’s part number shall be functionally and dimensionally
interchangeable. The drawing number requirements of MIL-STD-100 shall govern changes in the
manufacturer’s part numbers.

Screw threads

Screw threads
Threading of n

Performance:
The circuit bre
there shall be

breakers to me

Examination
with 4.7.1.

Dielectric withstanding voltage: The circuit breakérs shall withstand the voltages

called out in

Insulation re
not be less t

Strength of g
jamming whg

the performgnce requirements defined when tested in accordance with 4.7.4.3.

Strength of t
parts are tes

on removable or replaceable threaded parts shall be as specified.ir
onmetallic parts is not permitted.

pkers shall perform satisfactorily when subjected totests specified i
no breakage, malfunction, or evidence of any damage which would i
et the requirements of subsequent tests.

of product: The circuit breakers shall show no defects when examir

4.7.2 with no evidence of breakdown or subsequent malfunction.

Sistance: Unless otherwise'specified, the insulation resistance of cir
nan 100 megohms when-tested in accordance with 4.7.3.

ctuator: Circuit bfeaker actuators shall not show evidence of break

bn tested in accardance with 4.7.4.1 and 4.7.4.2. The circuit breake

readed-parts: There shall be no breakage or evidence of damage
fed in<@accordance with 4.7.5.

MIL-S-7742.

n Section 4, and

mpair ability of the

ed in accordance

impressed as

cuit breakers shall

ng, cracking or
r shall then meet

when threaded

Operating fo

rce: [Ihe T0rCe necessary 1or operation of the circuit breaker when tested in

accordance with 4.7.6, shall be within the limits specified on the applicable MS. The minimum
operating force shall not be less than 15 percent of the specified maximum value unless otherwise

specified on

the MS.

Calibration: The circuit breaker’s performance shall be within the limits specified on the applicable

MS or specif

ication sheet when tested and calibrated in accordance with 4.7.7.

Endurance: The circuit breaker shall make and break the specified current without failure, when

tested in acc

ordance with 4.7.8 and the applicable MS.

Overload cycling: The circuit breaker shall make and break the specified overload current without
failure, when tested in accordance with 4.7.9.

-9-



https://saenorm.com/api/?name=d73bf883cabe00164efa0014824ebe03

SAE AS58091

3.7.10 Reclosing: When tested in accordance with 4.7.10, manual reset circuit breakers shall show no
electrical continuity.

3.7.11 Vibration: Circuit breakers shall be tested in accordance with 4.7.11 with the vibration levels and
test conditions specified in the detail specification. If no vibration level is specified in the detall
specification, the sine vibration with test condition A shall be performed (see 4.7.11.2). The circuit
breakers shall not trip or show any electrical discontinuity in excess of 10 microseconds. After
completion of vibration test circuit breakers shall show no evidence of physical damage and shall
meet the requirements of the 200% overload calibration test performed at 25°C and the dielectric
withstanding|voltage tests in accordance with 4.7.7.3 and 4.7.2.

3.7.12 Mechanical shock: The circuit breaker contacts shall remain in the propefrpositibn when tested in
accordance with 4.7.12.

3.7.13 Accelerationf The circuit breaker contacts shall remain in the proper position when tested in
accordance with 4.7.13.

3.7.14 Interrupting ¢apacity (formerly rupture capacity): The citcuit'breaker performancge shall be as
specified in 4.7.14 when tested in accordance with 4.7.14.

3.7.15 Sand and dyst: The circuit breaker performance shall be as specified in 4.7.15 When tested in
accordance with 4.7.15.

3.7.16 Corrosion: The circuit breaker performance-shall be as specified in 4.7.16 when tested in
accordance With 4.7.16.

3.7.17 Moisture res|stance: The circuit breaker performance shall be as specified in 4.7.17 when tested
in accordande with 4.7.17.

3.7.18 Explosion: Ignition of thexexplosive mixture outside the circuit breaker shall constitute failure when
tested in acgordance with 4.7.18.

3.7.19 Voltage drop| Voltage drop across the circuit breaker greater than that specified|on the applicable
MS or speciflcation sheet shall constitute failure when tested in accordance with{4.7.19.

3.8 Markings:

All circuit breakers shall be permanently and legibly marked as shown on the applicable MS or
specification sheet. The markings shall remain legible during and after all the tests specified in this
specification.

3.8.1 Push-pull actuators: The exposed end of the push-pull actuator shall be marked with a white or
silver, raised or depressed, number indicating the applicable current rating (MS dash number) of
the breaker.

3.8.2 Toggle actuators: The tip of actuators of toggle breakers shall be marked with a raised or
depressed number indicating the applicable current rating (MS dash number).

-10 -
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3.8.3 Terminals: The line terminals shall be clearly and permanently marked "LINE" adjacent to the
terminals, when shown on the applicable MS or specification sheet. Terminals shall be marked as

3.8.4

3.9

3.10

4. QUALITY ASSURANCE PROVISIONS:

4.1

described in

Figure 1 when shown on the applicable MS or specification sheet.

Multi-phase breakers: Primary terminal identification shall be the same as for single phase
breakers, as identified above, except that the phase shall be identified by a letter prefix reading
consecutively from right to left as viewed from the rear of the breaker (see Figure 1c).

Identification o

f product:

Each circuit br
MIL-STD-1285

Part No. (see ]
Manufacturer’s

Workmanship:

The circuit bre
and workmanl
shall be given
parts and ass¢g

freedom of paifts from burrs and sharp edges (see 4.7.1).

Responsibility

Unless otherw

paker shall be permanently and legibly marked for identification'in &
as follows:

.2.3)
name or trademark and date code

bker, including all parts and accessories, shall be constructed and fif
ke manner in accordance with good design and sound practice. P4
fo neatness and thoroughness of soldering, wiring, impregnation of
mblies, welding and brazing, paintitig, riveting, machine screw assq

for inspection:

se specified in thé contract or purchase order, the contractor is resy

performance o
contract or pu
performance
Government.

specification where such inspections are deemed necessary to assure that supplie

f all inspectionirequirements as specified herein. Except as otherwi
chase order, the contractor may use his own or any other facilities s
the inspection requirements specified herein, unless disapproved
he.Government reserves the right to perform any of the inspection

ccordance with

nished in a careful
rticular attention
coils, marking of
mblies, and

onsible for the

e specified in the
uitable for the

Dy the

5 set forth in the
S and services

conform to prescribed requirements.

-11 -
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PRIMARY

TERMINAL
CURRENT RATING IDENTIFICATION
UPRIGHT

LEVER UP
(WHEN ON)

(b)

IDENTIFY A
SHOWN (LIN
IF REQUIRE

LL TERMINAL
NE SHOULD BE

5 AS
DENTIFIED

FIGURE 1. Terminal identification

12 -
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4.1.1 Responsibility for compliance: All items must meet all requirements of Sections 3 and 5. The
inspection set forth in this specification shall become a part of the contractor’s overall inspection
system or quality program. The absence of any inspection requirements in the specification shall
not relieve the contractor of the responsibility of assuring that all products or supplies submitted to
the Government for acceptance comply with all requirements of the contract. Sampling in quality
conformance does not authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to acceptance of defective material.

4.1.2

4.2

4.3

4.4

44.1

Test equipment and inspection facilities: The supplier shall establish and maintain a calibration

system in ac

Classification

The inspection

a. Materials i
b. Qualificatig
c. Quality corn

Materials insp¢

Material inspe
requirements (¢

Inspection con

Unless otherw
conditions spe|

Calibration:

MIL-STD-45
on the applid
sample units
the specified
calibration tg

ordance-with MH=STB=-45662-
f inspections:

s specified herein are classified as follows:

ispection (4.3).
n (4.5).
formance inspection (4.6).

pction:

ction shall consist of certification that.the materials are in accordanc
f 3.3.

ditions:

se specified herein, all inspections shall be performed in accordang
cified in the General ‘Requirements of MIL-STD-202.

The supplier shall establish and maintain a calibration system in ac
562. Calibratien tests of circuit breakers shall be performed at a tem
able MSor‘specification sheet with the current maintained at a conj
with |leads and terminals attached in accordance with Figure 2 shal
ambient temperature for 1 hour prior to application of the specified

e with the

e with the test

cordance with
perature specified
stant value. Test

be maintained at
current during all
s5ts shall be

sts;' Test circuit may be in accordance with Figure 2. Calibration te

conducted a
applicable.

all voltages and frequencies shown on the MS or specification sheet, where

4.4.1.1 Production calibration tests: For calibration tests performed during production only (not for
gualification or quality conformance tests), it will be permissible to use test methods so designed
as to expedite calibration testing, provided the vendor can demonstrate that the results are
comparable to the calibration tests specified herein.

4.4.2 Thermal circuit breakers: Tests of thermal circuit breakers requiring passage of circuit may be
conducted using alternating current at commercial frequencies.
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| PHASE AC
60 OR 400 HZ
]
*——d
(}__..—l
LOAD —= TIMER
POWER SOURCE RELAY
Q___.._l
BREAKER-\ ~—TIMER
o 'el o
/ ~— AMMETER

36-INCH WIRES OF

APPLICABLE SIZE

.SHOWN| BELOW

V(a) Circuit breaker Wire size Insulated terminal
capacity (lamperes) (AWG*designation) Tug (MS Part No.)

1 and |below 20 MS25036-103

2 to | 6 incl 18 MS25086-103

7 to (10 incl 16 MS25036-108

11 to |15 incl 14 MS25086-108

16 to |20 incl 12 MS25086-112

21 to [25 incl 10 MS25086-112
26 to 40 incl 8 MS250386-115

41 to |50 incl 6 MS25086-119

51 to [0 inel 6 MS25086-121

61 to [90 incl 4 MS25086-124

g1 to 120 4ncl 2 MS25086-127
121 to 160Sinc] 0 MS25086-133
151 to 200 ‘incl 00 MS25036-136

Test wires shall conform to MIL-W-5086, MIL-W-22759, MIL-W-81044. or

MIL-W-81381.
within 0.5% at full scale.

(a)

Test terminals shall conform to MIL-T-7928.

Ammeter:

Accuracy

For circuit breakers with nominal amperage rating between steps of the

above table, use the wire of the next larger physical wire size.

(b)

For Group A or B quality conformance tests terminal lead Tugs may be the

spade or electrical spring clamp type provided the electrical resistivity
and thermal c¢onductivity are equivalent to MS25036 ring type terminals.

FIGURE 2. Calibration test circuit.
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4.5 Qualification inspection:

Qualification inspection shall be performed at a laboratory acceptable to the Government (6.3) on
sample units produced with equipment and procedures normally used in production.

45.1 Sample size: Thirty-one single-phase circuit breaker specimens or ten three-phase circuit breaker
specimens as defined in any one specific detail specification shall constitute a sample size. The
combination of specimens to be tested shall be determined by the qualifying activity based upon
the manufacturer’s desired listing. The qualifying activity reserves the right to request additional

45.2

4.5.3

untested samples to be submitted with the qualification test report.

Test routine:| The qualification inspection samples for one and three phasé/gircuif

breakers shall be

subjected to[the tests specified in Table | and IA, respectively. All sample’units ghall be subjected

to Test Grou

| then divided as indicated into the various remaining ¢est groups.

At the option of

the qualifying activity, the environmental tests consisting of vibration, mechanical, shock,

acceleration] sand and dust, corrosion and moisture resistance(4.7.11, 4.7.12, 4

4.7.16 and 4{7.17) may be omitted when qualifying additionakratings under a sp
provided tha} two amperage ratings of the same sample, style have previously cg
tests satisfagtorily. Qualification of additional circuit breaker styles or amperage
similarity to

.7.13, 4.7.15,
bcification sheet
mpleted these
ratings by

ircuit breakers previously qualified may.be determined by the qualifying activity.

Retention of|qualification: To retain qualification,the supplier shall forward at 24-month intervals to

the qualifying activity a summary of the results of Group A and B tests, indicating

s a minimum the

number of lots which passed and the number which failed, and a summary of th¢ results of Group

C tests, inclyding the number and type-offailures. The summary shall include th
performed diiring that 24 month peried. If the summary of the test results indica
nonconformance with specification, requirements, action shall be taken to remov
product from[ the Qualified Products List. Failure to submit the summary shall re
gualification for that producti.n addition to the periodic submission of inspection

DSe tests

les

e the failing

sult in loss of
data, the supplier

shall immediptely notify the.qualifying activity, through the local Government representative, at any

time during the 24 month period that the inspection data indicates failure of the g
meet the requirements of the specification. In the event that no production occu
reporting pefliod,.alreport shall be submitted certifying that the company still has
and facilities|negessary to produce the item. If there has been no production du

palified product to
rred during the
the capabilities
ring the next

reporting period the manufacturer may be required by the qualifying actvity to perform Group C

testing in accordance with 4.6.2.2 on the products.

4.6 Quality conformance inspection:

46.1

46.1.1

Inspection of product for delivery: Inspection of product for delivery shall consist of Group A
inspection. Except as specified in 4.6.2, delivery of products which passed Group A inspection

shall not be delayed pending the results of Groups B and C inspection.

Inspection lot: An inspection lot shall consist of all the circuit breakers covered by a single style

(1.2.2) offered for inspection at one time.
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TABLE I. Qualification inspection (single phase circuit breakers).

Requirement Test
Tests and sample units paragraph paragraph

Test Group I - 10 sample units
Examination of product 3
Dielectric withstanding voltage 3
Insulation resistance 3.
Minimum Timit of ultimate trip 3.

3l

30

Maximum 1imit of ultimate trip
Overload dalibration

Test Group II -~ 1 sample unit

VoTtage driop 3

Temperature/altitude dielectric strength 3

Trip-free [calibration g.
3
3

Strength of threaded parts
Mechanicall cycling (endurance)
Operating [force

Test Group| III - 1 sample unit
Voltage drjop '

3.7.1

Reclosing 3.7.1
Overload clycling 3.7.9
3.7.1

3.7.1

Vibration
Corrosion

. L) 3 L]
SN SN NN N
- . ., - -
YOO T M)
(Ve
=S Is =I5 [ -~ - g ey L N
. - L] L] L[] L3 L] *
SIS
. L] * L] *
A NN
. « 8 WO
(73] N

Test Group| IV - 1 sample unit
Ambient efffect on calibration 3.
Trip-free calibration 3.
Acceleratipn 3.
Sand and dust 3.

Test Group| V - 1 sample unit
tndurance
Inductive load—{ac) 3
Operating [force 3.7.

Test GroupVI—1—sample—unit
Endurance

Resistive load (ac) 3.7.
Operating force 3

Test Group VII - 1 sample unit
Mechanical shock 3.7.1
Moisture resistance 3.7.1
Operating force 3.7.6
Impact force on push button 3.2.4
Strength of actuator 3.7.4
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TABLE I. Qualification inspection (continued).

Requirement Test
Tests and sample units paragraph paragraph

Test group VIII - 1 sample unit

Interrupting capacity (available current 3.7.14 4.7.14
short circuit ac) Table VII-A

Dielectric withstanding voltage 3.7.2 4.7.2

Test Group IX - 1 sample unit

Interrupting capacity (available current 3.7.14 J.14
close-in pc) ble VII-B

Dielectric withstanding voltage 3.7.2 o7e2

Test Group X ~ 1 sample unit

Interrupting capacity (available intermediate 3.7.14 4.7.14
current ipterrupting ac) Table VII-E

Dielectric withstanding voltage 3772 4.7.2

Test Group XI - 1 sample unit

Interrupting capacity (available intermediate 3.7.14 4.7.14
current ipterrupting dc) Table VII-F

Dielectric withstanding voltage 3.7.2 o7.2

Explosion (pac) 3.7.18 4.7.18.1

Test Group KII - 1 sample unit

Tnterrupting capacity (available current 3.7.14 4.7.14

_ close-in jc) Tlable VII-B

Dielectric withstanding voltage 3.7.2 4,7.2

Test Group XIII - 5 sample(units

Strength of| actuator 3.7.4 j.7.4

Impact force on push button 3.7.4 .7.4.3

Test Group KIV - l(sample unit

Interrupting capacity (available current 3.7.14 .14
short circuitdc) able VII-C

Dielectric withstanding voltage 3.7.2 J.2

Test Group XV - 1 sample unit

Tnterrupting capacity (available current 3.7.14 4,7.14
close-1in dc) Table VII-D

Dielectric withstanding voltage 3.7.2 4,7.2

Test Group XVI = 1 sample unit

Tnterrupting capacity (available intermediate 3.7.14 4,7.14
current interrupting ac) Table VII-E

Dielectric withstanding voltage 3.7.2 4,7.2

-17 -



https://saenorm.com/api/?name=d73bf883cabe00164efa0014824ebe03

SAE AS58091

TABLE I. Qualification inspection (continued).

Requirement Test
Tests and sample units paragraph paragraph
Test Group XVII - 1 sample unit
Interrupting capacity (available intermediate 3.7.14 4.7.14
current interrupting dc) Table VII-F
Dielectric withstanding voltage 3.7.2 4.7.2
Test Group KVIII - 2 sample units
Explosion (hc) 3.7.18 417.18.1
Test Group XIX - 2 sample units
kxplosion (fc) 3.7.18 417.18.2
Test Group XX - extra sample units
These breakers may be used for repetition of any
test consjdered advisable by the activity
responsibje for qualification
TABLE IA. Qualification inspection (3-phase circuit breakers).
Requirement Test
Tests and sample units paragraph paragraph
Test Group| I - 10 sample units
Examinatioph of product’ 3.7.1 4.7.1
Dielectric| withstanding voltage 3.7.2 4.7.2
Insulation| resistance 3.7.3 4.7.3
Minimum limpit of ultimate) trip 3.7.7 4.7.7.1
Maximum 1imit of ultimate trip 3.7.7 4.7.7.2
Overload cplibration 3.7.7 4.7.7.3
Test Group| Il - “1“sample unit
Voltage drpp 3.7.19 4.7.19
Temperaturg/altitude dielectric strength 3.7.2 4,7.2.2
Trip-f?‘ee .a}‘:blat;u“ 3-7.7 -7.7.4
Strength of threaded parts 3.7.5 4.7.5
Mechanical cycling (endurance) 3.7.8 4.7.8.3
Operating force 3.7.6 4.7.6
Test Group III - 1 sample unit
VoTltage drop 3.7.19 4.7.19
Reclosing 3.7.10 4.7.10
Overload cycling 3.7.9 4.7.9
Vibration 3.7.11 4.7.11
Corrosion 3.7.16 4,7.16
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TABLE IA. Qualification inspection (continued).

Requirement Test
Tests and sample units paragraph - paragraph
Test Group IV ~ 1 sample unit
Ambient effect on calibration 3.7.7 4.7.7.5
Trip-free calibration 3.7.7 4.7.7.4
Acceleration 3.7.13 4,7.13
Sand and dust 3. 715 1.7.15
Test Group|V - 1 sample unit
Endurance
Inductive load (ac) 3.7.8 ﬁ.7.8.1.1
Operating force 3.7.6 7.6
Test Group|VI - 1 sample unit
Endurance
Resistive load (ac) 3,7.8 1.7.8.1.2
Operating force 3.7.6 h.7.6
Test Group|VII - 1 sampie unit
MechanicaT[shock 3.7.12 4.7.12
Moisture re¢sistance 3.7.17 4.7.17
Operating force 3.7.6 4.7.6
Strength of actuator 3.7.4 4.7.4
Impact for¢e on push button 3.2.4 4.7.4.3
Test Group|VIII - 1 sample unit
Interrupting capacity (availabTe current 3.7.14 14.7.14
short cifcuit ac) Table VII-G
Dielectric |withstanding yoltage 3.7.2 - 4.7.2
Test Group [IX - 1 sample unit
Interruptingg capacity {available current 3.7.14 4.7.14
close-in|ac) ' Table VII-H
Dielectric [withstanding voltage 3.7.2 4.7.2

4.6.1.1.1 Group A inspection: Group A inspection shall consist of the examinations and tests specified

46.1.1.11

46.1.1.1.2

in Table Il and shall be made on the same set of sample units, in the order shown.

Sampling plan: Statistical sampling and inspection shall be in accordance with MIL-STD-105
for general inspection Level Il. The acceptable quality level (AQL) shall be as specified in
Table Il. Critical, major and minor defects shall be as specified in MIL-STD-105.

Rejected lots: If an inspection lot is rejected, the supplier may rework it to correct the
defective units, and resubmit for reinspection. Resubmitted lots shall be inspected using
tightened inspection. Such lots shall be separate from new lots, and shall be clearly identified

as reinspected lots.
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TABLE II. Sampling plan A tests.

AQL percent defective

current gnly at
room temgerature

Inspection | Requirement Test -
Test level paragraph | paragraph| Critical| Major | Minor
Examination of I1 3.7.1 4.7.1 .25 .65 4.0
product
Dielectric with~ I 3.7.2 4,7.2 N/A 1.0 N/A
standing|voltage
Calibration (over- II 3.7.7 4,7.7 N/A 1.0 N/A
load at ainimum
and maximum limit
of ultimdte trip
and 200% [rated

4.6.2

Periodic insgection: Periodic inspection shall consist.of Groups B and C inspectjon.

4.6.2.1 Group B inspection: Circuit breakers shall betested as specified in Table Il in[the order shown.

TABLE I Group B inspection.

Requirement Test
Test paragraph paragraph
Insulation jresistance 3.7.3 4,7.3
Trip-free dalibratian 3.7.7 4,7.7.4
Operating florce/(at room ambient temperature) 3.7.6 4,7.6

4.6.2.1.1 Sampling plan: Three sample units shall be selected at random out of every 1000 units or
every three months, whichever occurs first, from each style (1.2.2) manufactured. Group B
inspection shall be performed on sample units which have passed Group A inspection, unless

the Government considers it more practical to select a separate sample.

4.6.2.1.2

considered to have failed.

4.6.2.1.3

delivered on the contract.

Failures: If one or more sample units fail to pass Group B inspection, the sample shall be

Disposition of sample units: Sample units which have passed Group B inspection may be

4.6.2.2 Group C inspection: Circuit breakers shall be tested as specified in Table IV in the order shown.
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TABLE IV. Sampling plan C tests.

Sample Size
Sample Units Requirement Test
Group Single | Three Tests paragraph | paragraph
Phase | Phase
1 3 1 Ambient effect on calibration 3.7.7 4,7.7.5
Mechanical cycling (endurance) 3.7.8 4.7.8.3
22/ 3 1 Voltage drop 3.7.19 4.7.19
Endurance 3.7.8 4.7.8.2.1
3 3 3 Vibration 3.7 4,7.11
Mechanical shock 3.7012 4,7.12
Moisture resistance 3.7.17 4.7.17
4 2/ 3 1 Interrupting capacity (formerlty{ 3.7.14 4.7.14
rupture capacity) 1/ Table VII-C
or G
52/ 3 1 Interrupting capacity {formerly| 3.7.14 4.7.14
rupture capacity) 1/ Table VII-D
or H
6 5 1 | Strength of threaded parts 3.7.5 4.7.5
Strength of, actuator 3.7.4 4,7.4
7 3 1 Reclosing 3.7.10 4.7.10
Overload cycling 3.7.9 4.7.9
8 3 1 Temperature-altitude dielectric| 3.7.2 4.7.2.2
withstanding voltage
Corrosion 3.7.16 4,7.16
1/ This test is(to be run at one-half of the maximum current level| specified
on the applicable MS or specification sheet for rupture test designations
(A) ahd {B) or at a level of 500 amperes, whichever is less.
2/ ForsS 11 be

tested using ac curr
dc current.

ent and §1‘n91e phase breakers shall be tested using

4.6.2.2.1 Sampling plan: For sampling plan C tests (Table 1V) 26 single phase breakers or 10 3-phase
breakers representative of each style (1.2.2) shall be selected at random each year. Sample
units have been subjected to and have passed sampling plans A and B tests shall be used,
unless the qualifying activity considers it more practical to select separate sample units.

4.6.2.2.2

Failures: If one or more sample units fail to pass Group C inspection, the sample shall be
considered to have failed.
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4.6.2.2.3 Disposition of sample units: Sample units which have been subjected to Group C inspection

shall not

be delivered on the contract or order.

4.6.2.3 Noncompliance: If a sample fails to pass Group B or C inspection the supplier shall take
corrective action on the materials or processes, or both, as warranted, and on all units or
processes which can be corrected and which were manufactured under essentially the same
conditions, with essentially the same materials, processes, etc., and which are considered
subject to the same failure. Acceptance of the project shall be discontinued until corrective

4.6.3

4.7

4.7.1

4.7.2

action, acc
taken, Gro
inspection
may be rei
reinspectia
reinspectia
to the cogr

Inspection of
preservation
with the reqy

Inspection:

Examination
construction

requirements.

Ip B or C inspection shall be repeated on additional sample units{al
which the original sample failed, at the option of the Government). G
nstituted; however, final acceptance shall be withheld until¢he Grou
n has shown that the corrective action was successful.¢ In'the even
n, information concerning the failure and the corrective-action taken
izant inspection activity and the qualifying activity:

preparation for delivery: Sample packages orpacks and the inspe

packaging, packing and marking for shipment and storage shall be
irements of Section 5.

weight, physical dimensions, marking and workmanship conform tg

eptable to the Government has been taken. After the corrective action has been

inspection, or the
roup A inspection
pBorC

of failure after
shall be furnished

ction of the
in accordance

of product: Circuit breakers shall be inspected to verify that the mgterials, design,

the applicable

Dielectric withstanding voltage: \The circuit breaker shall withstand 1,000 volts (fms) plus twice

maximum ra|
evidence of

a. Between

b. Between

ed voltage ac at. commercial frequency (1,500 volts minimum) and
preakdown,-flashover, or current flow in excess of 1.0 milliampere:

line andhload terminals with the circuit breakers in the OFF or TRIP

shall show no

PED position.

terminals and parts normally grounded (such as frame, shell, mou

qting plate, etc.)

with the circuit breakers in both CLOSED (or RESET) and OFF (or TRIPPED) positions.

The potential shall be applied at a maximum rate of increase of 250 volts per second, until the test
potential is reached, and shall be maintained for 1 minute during qualification tests. During quality
conformance tests, a potential equal to 120 percent of the above values may be applied for a

duration of 5

seconds.

4.7.2.1 Dielectric withstanding voltage following another test: Where the dielectric withstanding voltage
is called for following another test, the dielectric test voltage shall be reduced to 75 percent of the

value spec

ified.
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4.7.2.2 Temperature-altitude dielectric withstanding voltage: Qualification test sample units shall be
subjected to the dielectric withstanding voltage test in accordance with 4.7.2 at the maximum
operating altitude and temperature specified on the applicable MS or specification sheet. The
potential applied shall be 500 volts (rms). The temperature and altitude conditions shall be
maintained prior to and during application of the test potential.

4.7.3

4.7.4

4.7.4.1

4.7.4.2

4.7.4.3

Insulation resistance: Circuit breakers shall be tested in accordance with Method 302 of
MIL-STD-202. The following details shall apply:

a. Testcon
b. Points of

Strength of g
following tes

Strength of
25 pound |

a. Perpen
the lev

lition letter - B.
measurement - between mutually insulated metal parts.
S.

actuating lever pivot and lever stop: The lever‘pivot and stop shall
pad applied for 1 minute to the tip of the actuating lever, as follows:

dicular to the lever axis and parallel to the line of lever travel at eac
br,

b. Same &s condition a., but in both directions perpendicular to the line of trav

of the |

eVver.

c. Coaxial with the lever axis toward the lever pivot throughout the entire rang

lever.

d. Coaxial with the lever axis away from the lever pivot throughout the entire

the lev

Strength of
the line of
pounds sh

eI

pushhwutton: A 25 pound force shall be applied for 1 minute in both
bushbutton travel. With the pushbutton in the fully extended positio
hilLbe applied at the extremity for 1 minute in two mutually perpendid

ctuator: There shall be no malfunction, breakage, or evidence of damage during the

be subjected to a

N end position of

b| at each position

e of travel of the

ange of travel of

directions, along
n, a force of 25
ular directions,

each norm

al to the line or pushbutton travel.

Impact force on pushbutton: The circuit breaker shall be subjected to an impact force as
specified in Table V.
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4.7.4.3 (Continued):

a. With th
normal

TABLE V. Impact force.

Sample No. Weight Height
1 3 pounds 1.5 inches
2 3 pounds 2.5 inches
3 3 pounds 3.5 inches
4 3 pounds 4.0 inches
5 3 pounds 5.0 inches

E pushbutton in the closed or reset position, the circuit breaker shall
mounting means to a rigid panel with the pushbutton in the upright

directign. The impact force shall be applied by dropping a specified weigh

from a

designated height onto the extremity of the pushbutton. One circuit

shall b¢ used for each height specified. Each sample shall receive 3 impa

b. When similarity of design actuators ang’latching systems exist, five samplg

tested
ratings
similari

c. During

o the requirements of Table-V: Circuit breakers with the highest an

y.

calibration of 4.7.7.3 ‘and the requirements of 4.7.6 operating forces or the ¢
fail in g safe manmer: A failsafe circuit breaker in this application is defined
a broken or jammed pushbutton 1/ in either the open or closed position wit

either i
tripped
limits s

N the/open position unable to carry current, or in the closed position
to.the open position by a 200 percent overload condition within the

be mounted by its
pr longitudinal
(see Table V)
breaker sample
Cts.

units shall be
l lowest ampere

must be 2 of the 5 sample units selected to qualify all the other amperage ratings by

or after the impacttests the circuit breaker shall meet the requirements of the overload

rcuit breaker may
as a breaker with
n the contacts
capable of being
prescribed time

hown on the applicable MS

d. When 5 or more three phase ratings are being qualified, one unit from each rating is sufficient
to satisfy Table V requirements, provided all ratings have identical actuator and latch
systems.

1/ A jammed push button is a push button exhibiting high pullout or reset forces in excess of
specification limits.

4.7.5 Strength of threaded parts: Unless otherwise specified on the applicable MS, the force levels
shown in Table VI shall be applied to the nuts and screws or bolts for terminals and mounting
means. If terminals are tested with lead lugs, the lugs shall conform to the type described in

Figure 2.
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TABLE VI. Strength of threaded parts.

Terminals
Stud or screw Tensile load Torque
size (pounds) (inch-pounds)
No. 6 25 10
No. 8 25 15
1/4 inch 50 60
5/16 inch 70 80

Mounting Means

Stud or nut Axial loads Torque
size (pounds) (inch-pounds)

No. 6 30 10

No. 8 35 20

7/16 inch N/A 40

15/32 inch N/A 50

4.7.5.1 Strength of terminals: The tensile load shall be applied to each terminal successively, in a
direction most likely to cause-failure, for a period of one minute; then the torqug value specified
shall be applied to the screw head about the thread axis for one minute without damage to the
terminals.

4.7.5.2 Strength ol mounting means: The axial load shall be applied for a period of orje minute after
which the $pecified torque shall be applied to the screw head or mounting nut pbout the thread

axis for one+rrute-without-damage-to-the-moeunting-means:

4.7.6 Operating force: The force necessary for operation of the circuit breaker shall be determined. For
toggle breakers, the force shall be applied at the ball tip of the actuator, and in the direction of
operation. For push-pull breakers, the force shall be applied parallel to the line of travel of the
actuator. The forces required for operation of the circuit breakers either during or as a result of the
tests shall be as specified on the applicable MS. The specified operating force shall be applicable
with the breaker carrying rated load under rated room ambient conditions.
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4.7.7

4.7.7.1

4.7.7.2

4.7.7.3

4.7.7.4

4.7.7.5

Calibration: Single pole circuit breakers shall be subjected to calibration tests specified in 4.7.7.1
to 4.7.7.5. Each section of multipole breakers shall be subjected to the calibration current
specified, with the remaining pole or poles passing no current. Multipole breakers shall also be
subjected to tests in which each of the poles is carrying the specified current simultaneously.
Minimum limit of ultimate trip (see 4.7.7.1) and maximum limit of ultimate trip (see 4.7.7.2) shall be
treated as separate tests. Circuit breakers shall be stabilized at room ambient while carrying no
current for a minimum of one hour before proceeding to the next test.

Minimum i
ultimate tri
qualificatio
of a suitab
unless othg
rise not to
adjacent td
poles carry

Maximum
ultimate tri
for tripping
each of the

Overload @

shown on the applicable MS or specification sheet, and shall be monitored for

the limits s
pole or pol

mit of ultimate trip: The circuit breaker shall be subjected to the mir]
b current for the time specified on the applicable MS or specification

e thermocouple. The breaker shall be monitored to determine that i
prwise specified (3.1), the temperature rise shall be measured at thg
exceed 75°C. The thermocouple shall be attached to the terminals
the breaker case. Each pole of multipole breakers shall be tested
ing the current specified in the specification shéet.

imit of ultimate trip: The circuit breaker shall'be subjected to the ma
b current specified on the applicable MS‘Or specification sheet and g
within the time limits specified. Eachypole of multipole breakers sh
poles carrying the current specified-in the specification sheet.

pecified. Each pole of multipole breakers shall be tested separately
Bs carrying zero current.

Trip-free c

calibration [test at maximum ultimate trip current. The test shall be repeated, u
overload calibration-ctirrent shown on applicable MS or specification sheet. Ti
be held in for 10, minutes after tripping occurs. For recycling trip-free breakers

libration: The ¢ircuit breaker shall be in the closed position and sul

imum limit of
sheet. For

h tests only, the temperature rise of the breaker terminals shallbe obtained by the use

does not trip and
terminals for a
outside but

with each of the

aximum limit of
hall be monitored
hll be tested with

alibration: The circuit breaker shall be subjected to the overload calibration values

operation within
vith the remaining

bjected to the

Sing the values of

e actuator shall
the breaker may

close momentarily during this waiting period, but subsequent performance shall not be adversely

affected.

uring this test the breaker shall be tested with each major axis held

in the vertical

plane and inany other position lIKely T0 cause malfunctioning. Ihe breaker sha

| be monitored for

automatic tripping within the specified limits and subsequent performance which is adversely

affected.

Ambient effect on calibration: The circuit breaker shall be tested at the ambient temperatures
and loads specified on the applicable military standard or specification sheet and shall be

monitored for operation within the time limits specified. Tests shall be performed in chambers
with the air flow adjusted to the still air environment specified in 4.7.7.5.1.
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4.7.7.5.1 Still air environment: Still air environment is the area surrounding the circuit breakers within a
given chamber where any reduction in air velocity within the area of the circuit breakers would
cause a maximum 2°C rise in temperature. The still air environment for temperature chambers
4 cubic feet and larger shall be obtained by using the fixture shown on figure 2a. Fixture
dimensions are shown on figures 2b and 2c. The test fixture shall be placed in the temperature
chamber so that the rear lead port of the fixture is facing away from the direct air flow created
by the chamber circulating fan. A typical installation is shown on figure 2d. The distance of the
rear lead port from the chamber wall shall be determined by first placing a fully loaded fixture
beginning at 1 inch from the chamber wall and performing the minimum limjt ¢f ultimate trip test
at both ektremes of temperature. The temperature rise inside the fixture'shgll be monitored
during the test. If the internal temperature exceeds the 2°C limit, the test’shall be stopped and
the fixture moved away from the chamber wall in small increments until the fixture internal

tempera

During th
kept insid

at 25°C.

Qualifyin

For chanpbers that are less than 4 cubic feet in-volume, the fixture dimensior

chamberg that are 4 cubic feet and larger caf’be modified and the number o

that can

4.7.8 Endurance:

operation sp
specified cur
opening and
performed at
ON time to
manual oper|

subjected to

approximate
limits of 90 p

Alternate means of obtaining the still air envirohment must be appr
p Activity.

e tested at one time can be reduced in order to meet the still air re

re maintains the temperature gradient of +2°C within the @rea of the circuit breakers.
e performance of all calibration tests, a minimum of 18-inches of lead length shall be
e the chamber to cancel any of the effects of heatcconduction from the circuit breakers
through the leads. Room ambient tests shall be perfornmed inside a tempera

ure chamber set
bved by the

s stated for the
f circuit breakers
uirements.

The circuit breaker shall be-subjected to the number of cycles of make-and-break

ecified in the applicable'™MS or specification sheet and shall make a
rent throughout the_¢ycling period. Operating cycle is defined as th
closing of the breaker. At the option of the manufacturer, operation
a minimum rate_of 2 cycles per minute (cpm) or at a faster rate, an
FF time shall-be approximately 1 to 5. The mechanical operation s
ation, including overtravel. Each pole of multipole breakers shall bg
the required load tests. The test for operating forces shall be perfo
midpoint and again at completion of the test; the breaker shall calib
ereent of the specified minimum ultimate trip current and 110 percer

nd break the

2 mechanical
shall be

H the ratio of the
hall simulate
simultaneously
med at the

rate within the

t of the maximum

ultimate trip current (4.7.7). Upon completion of endurance cycling the breaker shall pass the
dielectric withstanding voltage test (4.7.2).

4.7.8.1 Alternating current: During the alternating-current endurance tests, the voltage and frequency
shall be as specified on the applicable MS or specification sheet.

4.7.8.1.1

Inductive load: The power factor during this test shall be between 0.6 and 0.7 lag unless

otherwise specified by the applicable MS. The load shall be the rating of the circuit breaker
unless otherwise specified by the applicable MS or specification sheet.

47.8.1.2
between

0.9 and unity.

Resistive load: Resistive operation shall be accomplished at rated load with a power factor
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SIDE
VIEW
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FIGURE 2a. Sample fixture.
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MATERIAL: .063" ALUMINUM
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FIGURE 2b. Mounting panel.
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FIGURE 2c. Fixture dimensions.
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AIR FLOW (T

FRONT OF n{sr FIXTURE —

4.7.8.2 Direct curr

specified o
4.7.8.2.1 Inductive
W =0.14
contacts
otherwisg
for circuif
amperes
capacitof
across th
oscillosc
the peak
substitutg

W = (1/2

YPICAL) ——| _—— THERMOCOUPLE
CHAMBER PORT
2
% i (/] T CB ON PANEL
YL L PN
LEADS INSIDE
TEST FIXTURE

FIGURE 2d. Typical chamber installation.

ent: During the direct-current endurance tests.the voltage shall be ¢
n the applicable MS or specification sheet.

load: Twenty-eight volt dc loads shall be computed in accordance
1118 in which "W" is the energy in joules which must be delivered

e specified on the applicable MS; the dc inductive current rating sh
breaker ratings of 10 amperes and above and rated current for rati
The energy delivered fosthe contacts shall be measured as follows
shall be placed acrass.the contacts to absorb the arc energy. The
is shunt capacitor-shall be measured upon circuit interruption by m¢
hpe. The voltag€ drop across the capacitor during circuit interruptior

pd in the formula:

CE?

vithin the limits

with the formula:
the electric

0
under test and the "I" is the dc inductive current rating of the conta;}s. Unless

| be 10 amperes
ngs below 10

5. A shunt
voltage drop

pans of an

shall be taken as

value of the fitst oscillation. The voltage drop and the value of capacitance shall be

Where:

W = energy in joules
C = capacitance of shunt capacitor in farads

The energy thus calculated is the energy which would be dissipated by the contacts if the
capacitor were removed. The energy shall be within +10 percent of the energy calculated by
the formula W = 0.14 1118, This method of energy measurement requires the use of a
capacitor having a working voltage of 1000 V. The size of the capacitor shall be such that the
peak voltage measured shall be not less than 200 nor greater than 900 volts.

4.7.8.2.2 Resistive load: Resistive operations shall be accomplished at rated load.
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4.7.8.3 Mechanical cycling: The circuit breaker shall be subjected to the number of cycles of opening
and closing specified on the applicable MS or specification sheet. The rate of cycling shall be 6

to 7 cpm.

4.7.9 Overload cycling: At 200 percent rated current resistive load, the circuit breaker shall be subjected
to manual-make and automatic-break applied as follows: Single-pole breakers shall be subjected
to 50 cycles of normal tripouts from the closed position and 50 cycles of trip-free trip-outs while the
reset actuator is held in the closed position. Three phase breakers shall be subjected to 25 cycles
of normal tripouts from a balanced three phase overload. Each pole of the breaker shall then be
individually qubjected to 25 trip-free tripouts. These tests shall be run at a manual cycling rate of 2
to 3 minutes|per operation. Failure to trip automatically within the maximumdimit specified on the
applicable MIS or specification sheet throughout the test shall constitute faildre. Following this test,
the breaker ghall meet the requirements of the minimum and maximumcuitimate [trip of 4.7.7.1 and
4.7.7.2. Thelbreaker shall also meet the 200 percent calibration requifement of 4.7.7.3 at 25°C.
For three phase breakers, each phase must be tested separately, While other ph
current.

4.7.10 Reclosing:
subjected to
specification
test may be

4.7.11 Vibration: C

listed below.
a. Mounting
b. Electrica

in the "of
c. Measure

of detect
d. Post Tes

the maximum and minimum ambient temperature specified on the 3
sheet for 1 hour. Continuity shall be chécked during both of these ¢
vaived if the design of the breaker precludes automatic closing.

rcuit breakers shall be tested imaccordance with one or more of th
The following details shall apply for all vibration tests:

. Circuit breakers shall'‘be mounted as designed in normal applicat

Load. Unless otherwise specified, circuit breakers shall carry their
" position at room ambient temperature.

ments. Circuit breakers shall be continuously monitored by a contin
ng eleetrical discontinuities of 10 microseconds or less.

Measurements. Following vibration testing, circuit breakers shall b

ases calry zero

Nlanual reset circuit breakers shall remain open-after being tripped gutomatically and

\pplicable MS or
exposures. This

b test paragraphs

on.

rated current load

ity tester capable

e visually

examined Tor physical damage, then subjected to the Z00% overioad calibra

the dielectric withstanding voltage test specified in 4.7.7.3 and 4.7.2.

ion at 25°C and

4.7.11.1 Random vibration: Circuit breakers shall be subjected to the vibration test method 214 test
conditions C thru K, of MIL-STD-202. Circuit breakers shall be vibrated 3 hours in each of the
three principle axes. During the first 1-1/2 hours of vibration in each axis, the circuit breakers
shall be monitored for discontinuity. During the remaining time, the circuit breakers shall be
monitored for tripping only.

4.7.11.2 Sine vibration: Circuit breakers shall be subjected to the vibration test method 204, condition A,
of MIL-STD-202.
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4.7.11.3 High level sine vibration: Circuit breakers shall be subjected to vibration testing in accordance

with Method 204 of MIL-STD-202. The following test conditions shall apply:

a. Test Condition B - No Electrical Load.
b. Test Condition C - Rated Electrical Load.

4.7.12 Mechanical shock: Circuit breakers shall be tested in accordance with Method 213 of

4.7.13

MIL-STD-202. The following details and exceptions shall apply:

a. Mountingd
b. Test-co
c. Electrica

- by normal mounting means.
ndition letter - A, or as specified.
load conditions.

Three separgte shocks shall be applied to each of the three principal axes with t
contacts in the closed position, and three separate shocks shalbe applied to eag
the breaker
current. A chronoscope, an oscilloscope or other device,capable of detecting mg
or closing pdriods not exceeding 1/2 millisecond duratien; shall be used to deter
breaker contacts in the closed position remain closed, 'and circuit breaker contag

he breaker
h of the axes with

ontacts in the open position. All sections of thedreaker shall be carrying rated

mentary opening
mine that the
ts in the open

position remain open. Following the test, the breaker shall meet the requiremenf of the 200

percent overjoad calibration of 4.7.7.3 at 25°Cx % or three phase breakers, each
tested separptely while other phases carry zero current.

Acceleration] The circuit breaker shall. e mounted by its normal mounting mea
in a position |most likely to cause malfunctioning. The centrifuge shall be broug
speed required to produce a radial acceleration of 10g. The rates of centrifuge
deceleration|shall be controlled so that the vector components (radial and tangen
sum shall not exceed 10g., Qrice the specified radial acceleration is obtained, it
and maintairjed for a perjod of not less than 1 minute. All poles of the breaker s
rated curren{ during, and for 30 minutes prior to test. The test shall be repeated
contacts in the open-position. An oscilloscope or oscillograph shall be used to de
of the breaker contacts to remain in the proper position. There shall be no open
contacts and there shall be no damage caused by acceleration. Following the te

phase must be

ns on a centrifuge
up to the radial

t
}cceleration and

ial) or their vector
shall be stabilized
hall be carrying
with the breaker
termine the ability
ng or closing of
st, the breaker

shall be subjectedto the 200 percent overioad calibration (4.7.7.3) at Z5°C. For

hree phase

breakers, each phase must be tested separately while other phases carry zero current.

-33-



https://saenorm.com/api/?name=d73bf883cabe00164efa0014824ebe03

SAE AS58091

4.7.14 Interrupting capacity (formerly rupture capacity): For the interrupting capacity tests, the circuit

4.7.15

4.7.16

breaker shall be so connected to the power source that currents specified on the applicable MS or
specification sheet are provided at the circuit breaker terminals. The test circuit of Figure 3 may be
used. The open circuit voltage before application of the interrupting current shall be as specified
on the applicable MS or specification sheet. The open circuit recovery voltage shall be the value
specified on the applicable MS or specification sheet. Oscillographic records of current, voltage
and time shall be obtained. The circuit breaker shall be subjected to the interrupting capacity tests
of Table VIl as specified on the applicable MS or specification sheet and shall close on and open

with the intefrupting currents and voltages specified. When the MS or specificat

multiple curr
listed curren
sheet. After
specification
shall be suffi

Interrupting tests shall not be repeated within 5 minutes of the¢previous test. Fa

breaker to re
test, the circ
200 percent
the upper lin
multipole brg

rated current.

altitude speg
the poles is s
the applicab

Sand and duy
be subjected
Condition A,
conclusion o
breaker to tr
within 10 se(
percent over
shall be ope

bnt levels under test designation "E" and "F," tests shall be condlcte
levels "a," then "b," then "c," in accordance with the applicable-MS
each interruption, the open circuit voltage specified by theapplicab
sheet shall be maintained across the breaker for a minimum of 5 s¢
Cient time to permit proper cooling and reset between ‘each cycle of

set after 10 minutes shall be cause for rejection: Following the last
it breaker shall meet the requirements for dielectric withstanding vd
pverload calibration at 25°C. The breaker-tripping time shall be wit}
it specified in 4.7.7.3, and there shall b&\no dielectric breakdown. E
akers in turn shall be subjected to this\test while the other pole or p
For multipole circuit breakers, ong-operation shall be performed f
ified. Upon completion, the breaker shall again be subjected to this
imultaneously carrying 60 +10 -0 percent of the single phase fault cy
e MS or specification sheét;

st: While in the ON pasition and mounted on a dummy panel, the ci
to sand and dust’in‘accordance with the sand and dust test, Metho
of MIL-STD-202.with no evidence of mechanical or electrical failure
f this test, the-breaker shall be held in at 500 percent of rated load,

p free. Onthree-phase brakers, each pole shall be tested separate
onds,shall constitute failure. The circuit breaker shall meet the req
oad_calibration at room ambient as specified in 4.7.7.3. Toggle typs
ated for 2,500 cycles (no load) at approximately seven cycles per m

on sheet list
 consecutively at
or specification

e MS or

conds. There
operation.

lure of circuit
operation of each
ltage (4.7.2) and
in 120 percent of
Fach pole of

ples are carrying
br each test

test while each of
rrent specified on

rcuit breaker shall
d 100, Test

. Atthe

hus causing the
y. Failure to trip
lirements for 200
b circuit breakers
inute during part |

of Test Con

ition A ot the sand and dust test.

Salt spray (corrosion): The circuit breaker in the closed (ON) position with all hardware shown on
the applicable MS or specification sheet installed finger tight shall be subjected to the salt spray
test Method 101, Test Condition B, of MIL-STD-202 with a 5-percent salt solution. Within 10
minutes after the test, the breakers shall be washed for 5 minutes under running water not warmer
than 37.8°C accompanied by a slight brushing, and dried for 6 hours in a forced-draft oven at
approximately 57°C. At the conclusion of this test, the breaker shall be held in at 500 percent of
rated load, thus causing the breaker to trip free. On three-phase breakers, each pole shall be
tested separately. Failure to trip within 10 seconds shall constitute failure. The breaker shall then
meet the requirements for 200 percent overload calibration at room ambient at 25°C, except that
the tripping time shall be within 80 percent of the lower limit and 120 percent of the upper limit
specified. All hardware shall be removable without damage to the circuit breaker or hardware.
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CURRENT TRANSFORMER OR SHUNT

AS APPLICABLE FOR MEASURING
SHORT CIRCUIT CURRENT

: LINE TERMINAL

N\ J—

TEST CIRCUIT \/
BREAKER
POWER SDURCE i —L
- CIRCUIT
BREAKER
VOLTAGE
CONNECT TO SYSTEM /
NEUTRAL OR NEGATIVE SWITEH SWITCH
A “B“

(a) A-C OR D-C SHORT CIRCULT.(RUPTURE TEST

Open test circuit breaker and switch "A."
Cllose switch "B" and adjust current in accordance with appljcable MS

requirement.
Open switch "B
Cllose test circuit breaker.

Cllose switeh-"A."

AFC OR D-C CLOSE-IN RUPTURE TEST

OLen test circuit breaker and switch "A."
CTose switch "B™ and adjust current in accordance with appiicable MS
requirement.

Open switch "B."

Close switch "A."

Close test circuit breaker.

(a) Interrupting current (formerly rupture current) shall be
measured by a current transformer or shunt as indicated and
suitable recording oscillograph. The voltage across the
breaker shall be recorded simultaneously with interrupting
current and at the point indicated.

FIGURE 3. Interrupting (formerly rupture) test circuit.
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TABLE VII. Interruption (formerly rupture) test procedures.

Test Open Calibrated fault Transient rms voltage
desig- Test Operations System circuit current after calibrated fault
nation description 1/ voltage amperes current interruption

A Available current 2 €02/ at SL
short circuit 2 CO0 at Alt Current specified on
fnterruption {ac) 'Y' connected applicable MS in 10 120 within 3 cycles

400 Hz 120 +5 to 25 cycles after 150 within 6 cycles

B Available current 2 0C03/ at St 115/200 volts fault initiation 165 maximum
close-in interrup- | 2 0OCO at Alt
tion (ac)

c Ava-‘] raent 2 .0 at Sl
short [circuit 2 CO at Alt Current specified on
interruption (dc) applicable M5 on 0.01 28 within 0.002

28 V dc 30 +2V to 0.03 seconds after seconds

D Available current 2 0CO at SL fault initiation $0 m3ximum
close<in interrup- | 2 OCO at Alt
tion (dc)

E AvailaLle inter- 'Y connected 120 within 3 cycles
mediate current 1 €O at At 400 Hz 120 5 150 yithin 6 cycles
interrpption {ac) 1 0CO at SL 1157200 volts 165 maximum

For each value Currents’. as specified

F Availaple inter- of current spec- on applicable MS 28 within 0.002
mediaEE current jfied on appli- 28V dc 30 45 seconds
interrpption (dc) cable MS 50 m3dximum

1C0 SL Single 120 Within 3 cycles
Availaple current 1 €O Alt phase 150 Within 6 cycles
short gircuft (ac) 120 +5 165 mlax imum

6 for 3-phase circuit
breakers only 1 CO SL 3-phase 205 wWithin 3 cycles

1C0 ANt 205 15 255 Within 6 cycles
*Y' connected Current specified on 280 max{mum
aL Hz applicable MS in 10
Available current 1 0CO SL 115/200 volts | l-phase | to 25 cycles after 120 Within 3 cycles
close-jn fnterrup- | 1 0CO AL 120 45 fault initjation 150 within 6 cycles
tion (pc) for 3- 165 imum

H phase ¢ircuit
breakers only 1 0CO SL 3-phase 205 Within 3 cycles

1 0C0 ATt 205 +5 265 Within 6 cycles
280 maximum

1/ Current andlmaximum operating altitude ‘are specified on applicable MS.
gy CO is an opgraticn in which the circuit-breaker is closed before initfation of the fault.
37/

0CO 1s an operation in which the fault is fnitiated, and the circuit breaker is closed to complete the fault.

4.7.17 Moisture res|stance: JFhtee circuit breakers in the closed (ON) position with all hardware shown on
the applicable MS ar:specification sheet installed finger tight shall be subjected gnd designated as
test sample Units‘Y,,2 and 3, and subjected to the moisture resistance test of Mefthod 106 of
MIL-STD-20Rexcept that no vibration is required during step 7b, and distilled d¢mineralized or
deionized we T . : d to obtain the
desired humidity. Prior to subjected sample units 2 and 3 to this test, the contact resistance of
each sample unit shall be determined as specified in 4.7.17.1. Before, during and after the
moisture resistance test, the contacts shall be maintained in the closed position. On removal from
the chamber, the breakers shall be manually shaken to remove excess water and the permitted to
stabilize at room temperature for 45 minutes. The following operations shall be performed on the
three samples as indicated:
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