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MILITARY SPECIFICATION

CIRCUIT BREAKERS, MAGNETIC, LOW-POMER,
SEALEDL, TRIP-FREE,
GENERAL SPECIFICATION FOP

This specification {s approved for use by all Depart-
wents and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the requirements and test procedures for single and
multipoTe, trip-free, sealed, Yow-power, magnetic circuit dreakers with current ratings of 0.050 to
20.0 amperes inclusive, up to and inciuding 240 volts, 60 and 400 hertz (Hz) alternating current (ac),
and 50 volts direct current (dc) (see 6.1 and 6.7), These circuit breakers may also include auxiliary
contacts (see 6.5.1) and terminals for monftoring circutts.

2. APPLICABLE DOCUMENTS

2.1 Govermment documents.

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

SPECIFICATIONS
FENEDA!
NN-P-71 - Pallets, Material Handltng, Wood, Double Faced, Stringer
Construction.
0Q-P-416 - Plating, Cadeium {Electrodeposited).
0Q-5-571 - Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloy.
00-5-781 - Strapping, Steel, Flat and Seals.
0Q-2-3258 - Zinc Coating, Electrodeposited, Reguirements for.
PPP.B-566 - Boxes, Folding, Paperboard.
PPP-B-585 - Boxes, Wood, Wirebound.
PPP-B.601 - Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nailed and Lock~Corner.
PPP-B-636 ~ Boxes, Shipping, Fiberboard.
PPP.B-E76 -~ Boxes, Setup.
PPP-T-60 -~ Tape' Packaging, Waterproof.
PPP-T-76 - Tape, Pressure-Sensitive Adhesive Paper {(For Carton Sealing).
MILITARY
MIL-P-116 - Preservation-Packaging, Methods of.

M1L-F-~14256 - Flux, Soldering, Liquid {Rosin Base).

{See suppiement 1 for list of applicable specification sheets.)

TBeneficial comments (recommendations, geletions] and any pertinent data wWhich may Be O USE 1n |
lrmproving thic document should be addressed to  US Arwmy Laboratory Command by using the self. |
{addressed Standardization Document Improvement Proposal (DD Forw 1426) appearing at the end of |
{thys document or by letter )

AMST /8 ¢ FSC 5925
DISTRIELTION STATEMINT A.  Approvec to- public release, Mictritution 15 unhimitec



Downloaded from http://www.everyspec.com

MIL-C-39019C

STANDARDS

MILITARY

MIL-STD-105 -~ Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-129 - Marking for Shipment and Storage.

MIL-STD-147 - Palietized Untt Loads on 40" x 48" Pallets.

MIL-STD-202 - Test Methods for Electronic and Electrica)l Component Parts.
MIL-STD-454 - Standard General! Reguirements for Electronic Equipment.
MIL-5TD-1285 ~ Marking of Electrical and Electronic Parts.

MIL-STD-45662 - Calibration System Requirements.

{Copies of the specifications and standards required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the
contracting activity.)

2.2 Other publications. The following documents form a part of this specification to the extent
specified herein., Unless otherwise specified, the issues of the dotuments which are DOD adopted
shall be those tisted 1n the issue of the DODISS specified in the splicitation. Unless otherwise
specified, the issues of documents not listed 1n the DODISS shall be the issue of the nongoverpment
documents which is current on the date of the solicitation.

NATIONAL BUREAL OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal Services

(Application for copies should be addressed to the Superintendent of Documents, Government *rinting
Office, Washington, D.C. 20402.)

AMERICAN NATIONAL STANDARDS INSTITUTE

ANS] Y32.2 - 1975 (IEEE STD 315-1975) - Graphic Symbols for Electrical and Electromic
Diagrams.

{Applications for copies should be addregsed to the American National Standards Institute, 10 East
40th Street, New York, N.Y. 10016.)

2.3 Order of precedence. 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.

3. REQUIREMENTS

3.1 Specificetion sheets. The individual item reguirements shall be as specified herein anc¢ 1n
accordance with the appiicable specification sheets. 1In the event of any conflict between
requirements of this specification and the specification sheets, the latter shall govern.

3.2 Qualification. Circuit breakers furnished under this specification shall be products which

are qualified for 1isting on the applicable gualified products 1ist at the time set for opeming of
bids {see 4.5 and 6.3).

3.3 Material. Material shal) be as specified herein. However, when a definite material is not
spec1fied, & suitable materia) shall be used which will enable the circuit breakers to conform to the
performance requirements of this specification. Acceptance or approval of any constituent material
shall not be construed as a guaranty of the acceptance of the finished product.

3.3.1 Metals. Metals shall be of a corroston-resistant type or shall be suitably plated or
treated to restst corrosion {(see 3.21). Cadmium and zinc plating shall not be used.

(
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3.3.1.1 Dissimilar metals. When dissimilar metals are used in intimate contact with each other,
protection against electrolysis and corrosion shall be provided. The use of dissimflar metals in
contact, which tend toward active electrolytic corrosion (particulariy brass, copper, or steel used
in contact with atuminum or aluminum 2110y}, 1s not acceptable. However, metal plating or metal
spraying of dissimilar base metals to provide similar or suitable abutting surfaces 15 permitted.
The use of dissimilar metals separated by 2 suitable insulating material is also permitted.
Dissimitar metais are defined in 6.4 to €.4.4, inclusive, and table VII.

3.3.2 Fungus resistance. Materials shall be used which are not nutrients for fungus as specified
in requiremen 0 ->S10-454,

3.3.3 Solder and soldering flux. Solder, when used, shall be compasition Sn60 or SnS6 in
accordance with 00-5-57]1 and soldering flux shall be {n sccordance with MIL-F-14256.

3.4 Design and construction. Circuit breakers shall be of the design, construction, and physical
dimensions specified (see J.1).

3.4, Trip-free feature. Circuit breakers shall de so designed thet the circuft cannot be
maintained closed by physically holding the lever in the closed position when any pole is carrying
overload currents which would normally sutomatically trip the breaker to the open position.

3.4.2 Trip indication. Circuit breakers shall be so designed that when the circuit bresker
contacts open automatically on overload, the actuating lever shall indicate the operation by moving
to the "of f"(“trip") position.

1.4.3 Attitude. Circuit breakers shall be so constructed as to insure proper minimum and maximum
tripping TVie deTay operation (see 3.9 and 3.13) when mounted in any position.

3.4.4 Actuating lJever. The exposed portion of the actuating lever shall have a smooth, nonglare,
metalidic ¥InTsh, and shall be insulated from a1l current-carrying parts. Multipole circuit breakers
(see 6.6.3) shall be designed so that 1t will be {mpossible by any manipulation of the actuating
Tever to close less than the total number of contacts. The actuating level shall point in the
direction of the mounting bushing keyway when the circuit breaker is in the “closed” (“on") position.

3.4.5 Panel seal. The panel seal shall effectively seal the circuit breaker to the mounting panel.

3.4.6 Mounting hardware. Mounting hardware shall be as specified (see 3.1). Circuit breakers
shall be fum!sﬁga with 2 nonturn device. Each circuit breaker shall be furnished with a tab or
plate which fits over the mounting bushing and into the keyway slot. The tab or plate shall be
marked with "ON™ on the side where the keyway siot 15 located and "OFF" on the side opposite the
ke_wa¥ slo:.. Fgrlt)l'lrect Government procurement, the hardware shall be assembled in proper order as
specified (see 3.1).

3.4.7 Threaded parts. Screw threads on removable threaded parts shall be {n accordance with
Handbook WZB. ~Threading of nonmetallic parts shall not be permitted.

3.4.8 Terminals.

3.4.8.1 Line and load terminals. The main Yine and load terminals shall be mounted as specified
{see 3.1). Lload terminals wi17 be on the side of the keyway and line terminals will be on the side
opposite of the keyway. Each terminal shall be capable of carrying rated current and voltage per
pole of the circuit breaker. The terminal design 1s optiona) (turret or hook style preferred}.
Screw terminals shall not be used.

3.4,8.2 Aux{liary contact terminals. When specified (see 3.1), circuit breakers shall be provided
with aux{liary contacts (see 6.5.7) of the single-pole, double-throw type and three auxiliary contact
terminals, which, unless otherwise specified (see 3.1), shall be capable of carrying 0.5 ampere
tungsten Yamp load at 50 volts dc or 120 volts ac. There shall be one cosmon terminal (designated by
symbol “C”"}, one terminal to fndicate auxilfary contacts which are normally oper (designated by
symbol "NO™) when the main circuit breaker contacts are open, and one terwminal to indicate auxiliary
contacts which are normally closed {designated by symbol "NC") when the main circuit breaker contacts
?re ogerlxs regardless of lever position. Terminal location, style, and design shall be as specified
see 3.1).

34.8.3 solderability of terminals. Terminals shall be treated to facilitate soldering. Coatings
such as hot soider dip or hot tin dip are acceptable.
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3.4.9 Reset mechanism. The reset mechanism shall be so designed that retaining the actuator in the
closed posTtion after automatic tripping occurs shall not sdversely affect subsequent performance of
the circuit breaker.

3.4,10 Jamper-proof calibration. Circuit breakers shall be so seaied that tampering with the
calibration is not possibie without dismantling the device or bresking the seal.

3.4,11 Soldering. When soldering i5 employed, only noncorrosive fluxes shall be used. Solder
shall not be used primarily for obtatning mechanical strength. Electrical connections shall be
mechanically secure before, and electrically continuous after, soldering.

3.4.12 Welding and brazing. When welding or brazing is employed, the electrical connections shall
be mechanically secure and electrically continuous after welding or brazing. When brazing is
employed, only noncorrosive fluxes shall be used.

3.4.13 Voltage and frequency rating. Circuit breakers shall be designed to have identical load
ratings at all voltages up to and Including 50 V dc and 240 Y ac, 60 and 400 Hz (see 3.1 and 6.8).

J.4.14 (Continuous current~carrz1ng caFac1t§. Circuit breakers shall be capable of continuously
carrying the rated current as specified (see .1).

3.4.15 Circuit diagram. The circuit diagram shall be as specified (see 3.1).

3.5 Solderabflity. When circuit breakers are tested as specified in 4.7.2, 95 percent of the total
length of FilTet, wgich is between the standard wrap wire and the terminal, shall be tangent to the
surface of the terminal being tested. There shall be no pinholes, voids, etc. A ragged or
interrupted line at the point of tangency between the fillet and the terminal under test shall be
concidered a defect. After the test there shall be no evidence of fracture, loosening of parts, or
any other mechanical failure of the circuit breakers.

3.6 Djelectric withstanding voltage. When circuit breakers are tested as specified tn 4.7.3, the
leakage current shall not exceed U.5 miiliampere and there shall be no evidence of flashover,
mechanical damage, arcing, or breakdown.

3.7 lnsulation resistance. When circuit breakers are tested as specified 1n 4.7.4, the insulation
resystance shal|] not be less than 100 megohms.

3.8 Resistance of impedance. C(ircuit breakers shall be tested as follows:

a. Main contacts - When circuit breskers are tested as specified in 4.7.5(a), the resistance
or impedance of the main contacts shall not exceed the maximum values specified {see 3.1).

b. Auxiliary contacts - When circuit breakers are tested as specified 1n 4.7.5(b), the initia)
contact resistance shall not exceed 0.1 ohm.

3.0 Calibration. When circuit breakers are tested as specified 1n 4.7.6, the tripping times (see
6.6.6) shaT] not exceed the limits shown in table ! for the applicable time delay specified (see 3.1
and 6.6.5). In multipoie circuit breakers, all poles shall trip upon application of overload on any
pole or combination of poles. When tested for high inrush, circuit breakers shall not trip.

3.10 Actuating Jever {see 4.7.7).

3.10.1 Lever strength. when circuft breakers are tested as specified in 4.7.7.1, there shall be
no evidence ot mechanical damage.

3.10.2 Lever operating force. When circuit breakers are tested as specified n 4.7.7.2, the
applied force necessary to operate the lever in either direction shall not exceed the following.

One-pole breaker - 4 pounds.
Two-pole breaker - 7 pounds.
Three-pole breaker - 10 pounds.

3 11 Seal. When circuit breakers are tested as specified 1n 4.7.8, there shall be no visible air
bubbles Tndicative of leakage.

3.12 Pane) seal. When circutrt breakers are tested as specified 1n 4.7.9, there shall be no
visible air bubbles indicative of leakage.
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TABLE 1. Calibrstion tripping times (seconds) at 25°C 22°C.

i B kB 1 |
| Percent of I Time delay A 1| Time delay B ! Time delay C 1
! rated current | (fast) { {slow! | (nondelay)

| L ™ Wax T Win T Wax T Win Max {
[ i i I T | |
{ 100 | Mo trip | Mo trip | Mo trip | Mo trip | No trip | Mo trip |
| i 1 hour i| I hour | 1 hour | | hour ‘l 1 hour 'l 1 hour {
| | | ]

1 135 1 0.2 | 7.0 | 3.0 1 60.0 | Inst | 0.1 |
| 200 | 0.055% ! 0.95 | 6.5 | 9.0 | Inst | 0.0% |
| 400 | Inst 2/ | 0.24 | Inst i 1.7% | =-- | --- |
| 600 | Inst =~ 10.13 | Inst 1 0.6 | ene | --- |
| 800 | Inst ! 0.06 { Inst 1 0,13 | eae | --- |
| 800 at 60 Hz and DC 1/1 No trip | No trip | No trip | No trip | N/A 1 N/A |
| 1400 at 400 Hz 1/ ~ } No trip % No trip { No trip } No trip : N/A } N/A :
i

1/ This test applicable only to breakers with high inrush design. See 3.9 and 4.7.6
for requireaments.

2/ Instantaneous {s defined as Tess than 0.015 second.

}/ This time {s extended to 0.3 second for dc and 400 Hz when the high inrush design is
incorporated.

3.13 Hioh- and Yow-temperature operation. When circuit breakers are tested as specified n
4.7.10, there shall be no evidence oF mechanical damage, and tripping time shall not exceed the
Timits shown in table 11 for the applicable time delay specified (see 3.1). Circuit breakers shall
a1so meet the following requirements when tested under the conditions specified in 4.7.10:

a. Dielectric withstanding voltage {see 3.6).

b. Insulation resistance (see 3.7).

c. Seal (see 3.11). .
d. Panel seal (see 3.12).

TABLE I1. High- and low-temperature tripping times (seconds).

| [ 1 T |
| Percent of | Time delay A | Time delay B | Time delay C ]
| rated current ] {fast) | (slow) | {nondelay) |
] I L] 1 Q—r * L ] T - ] * - r [ ] . ‘
|' |-40°C £2°C1+100°C &2 c:-w C 22 calqoo'c +2 c}-w C s2°Cl+100°C 22 cl'
|

] T Wax Win T Wax T Win 1 Wax Win ;
! T I T

| 100 | No trip | No trip | No trip | No trip | No trip | No trip |
| I 1 hour | 1 hour { 1 hour | 1 hour } 1 hour ! 1 hour }
| | ! ! ]

| 135 | 400.0 | 0.10 | 500.0 | 0.4 | 0.10 | Inst |
| 150 1/ | B0O.O | aee 1 1000.0 | --- 1 0.20 | eee ]
| 200 ~ | 5.0 | 0.018 | 2.0 | 0.04 { 0.05 { Inst |
| 400 ] 0.7 Y1Inst 2/ | 10,0 | 1nst | --- | --e |
| 600 ! 0.5 | Inst ™ ! 2.0 | lInst [ { -=- ]
| 800 | 06 | Inst | 0.1 471 1nst | ~es | |
| 800 at 60 Hz 3/ I No trip | Ho trip | No trip” | No trip ) N/A [ N/A |
| and DC | | | { } | !
{ 1400 at 400 Hz 2/ | No trip | No trip " No trip l No trip \| N/A ‘, N/A ‘i
i | !

1/ Tnis test performed at -55°C 22°C.

7/ Instantaneous is defined as lesc than 0.015 second.

3/ This test applicable only to breakers with high inrush desiagn.

T/ This time is extended to 0.3 second for dc and 400 Hz when the high fnrush design is
Tncorporated,

o
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3.14 Endurance. When circuft breakers are tested as specified in 4.7.11, there shall be no
failure, 2nd no evidence of mechanical damage or loosening of parts. Circuit breakers shall also
meet the following requirements:’

a. Dielectric withstanding voltage (see 3 6},

b. Insulation resistance (see 3.7)

c. Calibration (see 3.9).

d. Seal (see 3.11).

e. Auxiliary contact resistance (see 4.7.5(b)) - Contact resistance shall not exceed 0.4 omm.

3.15 Termina)l strength. When circuit breakers are tested as specified in 4.7.12, there shall be

no short-cfrcuiting, breakage, loosening, or rotation of terminals, and no damage to the circuit
breaker body or seal.

3.16 Vibration, high frequency. When circuit breakers are tested as speci{fied 1n 4.7.13, man
circurt Dreaker contacts shatl not trip. There shall be no closing of open main or auxiliary
contacts, nor opening of closed main or auxiliary contarcts in excess of 10 microseconds duration, nor
shall there be any evidence of mechanical or electrical damage.

3.17 Moisture resistance. When circuit breakers are tested as specified 1n 4.7.14, the change 1n
resistancé or impedance between the initial and final recorded measurements shall not exceed 10
percent for circuit breaker current ratings of less than 5.0 amperes, and 25 percent for current
ratings of 5.0 amperes and greater (see 3.1). The insulation resistance shall be & mnimum of 1
megohm (wet) at the end of the tenth cycle, and 2 minimum of 100 megohms at the end of the 24-hour
drying period, and there shall be no evidence of mechanical damage. Circuit breakers shall aiso meet
the following requirements:

a. Dielectric withstanding voltage (see 3.6).
b. Calfhratinn (gee 31 Q)

c. Seal (see 3.11).

d. Panel seal (see 3.12).

3.18 Thermal shock. When circuit breakers are tested as specified in 4.7.15, there shall be no
evidence o7 mechanica) damage.

3.19 Shock (specified pulse). When circuit breakers are tested as specified in 4.7.16, main
circuit bresker contacts shall not trip. There shall be no closing of open main or auxiliary
contacts, nor opening of closed main or auxiliary contacts in excess of 10 microseconds duration, nor
shall there be any evidence of mechanical or electrical damage.

3.20 Trip-free calibration. When circuit breakers are tested 2s specffied in 4.7.17, tripping
times shall be as specified in 3.9. After the circuit breaker has tripped, the contacts shall not
automatically return to the closed position even momentarily. Subsequent performance of the circuit
breaker shall not be adversely affected. The auxiliary contacts shall indicate the main contact
condition even when the lever is held in the closed pesition.

3.21 Salt spray {(corrosion). When circuit breakers are tested as specified in 4.7.18, there shal}
be no evidence of excessive corrosion {see 3.3.1). Excessive corrosion is defined as that which
interferes with the electrica) or mechanical performance, or, in the case of plated metals, corrosion
which has passed through the plating and attacked the base metal. There shall be no warping,
cracking, or other damage to the circuit breaker, After the test, the mounting hardware shall be
readily removable.

3.22 Barometric pressure (reduced). When circuit breakers are tested as specified in 4.7.19, the
leakaqe current shall not exceed 0.1 milliampere and there shall be no evidence of flashover,
mechanical damage, arcing, or breakdown.

3.23 Temperature rise, When circuit breakers are tested as specified n 4.7.20, they shall not
trip, and the_temperature rise of the terminals shall not exceed 25 C for 10.0-ampere breakers and
below, and 35 C for breakers over 10.0 amperes.
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3.24 Interrupting capacity. When tested as specified in 4,7.21 the following detafls apply.

a When tested as specified in 4.7.21(a), circuit breakers shall trip automatically and the
ingicating fuse shal) not open. There shall be no dielectric breakdown, and when
applicable {see 3.1 and 3.4,8.2), the auxiliary contacts shall operate, indicating
position of the main contacts. Circuit breakers shall also meet the following
requirements

{1) Dielectric withstanding voltage (see 2.6).
(2) Calibration at 200 percent of rated current (see 3.9).
(3) Insulation restistance (see 3.7).

(4) Seal {see 3.11).

b. When tested as specified wn 4,7.21(b), there shal}) be no ignition of the cotton
indicator, bulging or cracking open of the enclosure nor opening of the ground fuse. If
the results of the first or second operation of the short circuit test are such that the
circuit bresker 1s inoperable, but ts otherwise intact as described above, the remaining
operations need not be performed. The opening of the series fuse, welding of the
contacts, inability of the circuit breaker to be reset, failure of aux{liary contacts to
function, or the 1nabi1lity of the circuit breaker to trip the circyit shall not be
considered unacceptable test results

J.25 Marking (see 3.1),

3 25.1 ldentification marking. The following information shal) be marked on the circuit breaker
n accordance with MIL-S1D-1285

a. Part number (see 3.1).

b. Current rating, voltage, and operating frequency (see 3.1).

c. Supplier’'s name or code symbo! and date code.

d Circuit diagram using symbols in accordance with ANS] Y32.2-1970.

e. Terminals shall be permanently rdentified in accordance with figure 1.
Terminals not used need not be identified.

3.25.2 Other marking, The main "LINE™ termina) (see 6.6.2); and where applicable, the auxiliary
contact terminals (see 3.4.8.2), shall be clearly and permanently marked on each unit.

3.25 3 Resistance to solvents., When circuit breakers are tested as specified 1n 4.7.1.1, the
marking shail remsin iegibie and there shall be no blistering or peeling in the marking area.

3.26 Workmanship, Circuit breakers shall be processed in such a manner as to be free from cracked
or displaced parts, sharp edges, burrs, and other defects which will affect life, serviceability, or
appearance.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsiblity for inspection. Unless otherwise specified in the contract or purchase order,
the supplier 1s responsible for the performance of all inspection requirements as specified herein.
Except as otherwise specified in the contract or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection requirements specified herein, unless
gisapproved by the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compliance. A}l items must meet 211 requirements of sections 3 and 5.
The 1nspection set torth In this specification shall become a part of the contractor's overal)
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,
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ipment and inspection facilities. Test and measuring equipment and inspection

facilities of sufficient accuracy, quality, and quantity to permit performance of the required

inspection shall
a calibration sys

be established and maintained by the supplier. The establishment end msintenance of S’
tem to control the accuracy of the measuring and test equipment shall de in

accordance with MIL-STD-45662,

4.2 Classifica

tion of inspections The inspections specified herein are classified as follows.

2. Materials inspection {see 4.3},

b. Qualfi
c. Qualti

4,3 Materials

fication inspection (see 4.5)
ty conformance inspection (see 4.6).

inspection Materials inspection shall consist of certification supported by

verifying data that the materials 1isted in table III, used in fabricating the circuit breakers, are
in accordance with the applicable referenced specifications or requirements prior to such fabrication.

TABLE 111, Materials inspection.

| 1 | {
! Material | Requirement | Applicable |
! ‘ paragraph : specification }
! .
i 1 1 |
| Metal plating | 3.3.1 | QQ-P-416 |
{ Fungus resistance ! 3.3.2 | MIL-STD-454 {
| Solder and solder flux | 3.3.3 | 00-5-571 and MIL-F-14256 |
! | | !
&

-
z
© @ |
® @]
C
' @ ©
o 0 @
0
@ @O O O
®@ ® 6
NOTE A1) views are rear face of circuit breaker with keyway up
FIGURE 1. Terminal symbols and vdentification numbers.
_
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4.4 Inspection conditions. Umless otherwise specified herein, al) inspections shall be performed
in accordance with the test conditions specified in the “GENERAL REQUIREMENTS" of MIL-S$TD-202.

4.4,1 Power supply. Unless otherwise specified herein, the power supply shal)l have no wmore than
10 percent reguhtgon at twice the specified load current. A dc power supply shall have no wmore than
5 percent voltage ripple. An ac power supply shall be within 1 percent of the specified frequency
and shall be sinusoidal with » form factor between 0.95 and 1.25.

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

4.5.1 Sample size. The number of circuit breakers to be subjected to qualification i1nspection
shall be s specitied in the appendix to this specification.

4.5.2 Inspection routine. Sample units, grouped as specified in the appendix, shall be subjected
to the qualification Tnspection specified in table IV, in the order showm. A1l 36 sampie units shall
be subjected to the inspection of group I. Then the 36 semple unfts shall be allocated as follows
into s{x 6-unit groups, as specified in the appendix, and subjected to the inspection for their
particular group.

Group Il -One 6-unit group covering the highest current rating.
Group 111, 1V, and V -One 6-unit group each; each 6-unit group uniformiy
composed of circuit breakers at ef{ther the highest or
Towest current rating at the option of the supplier.
Group Y1 -One 6-unit group covering the highest current rating
and one 6-unit group covering the lowest current rating.

4.5.2.2 Time del . Six sample units (three each at the highest and lowest current rating)
shall be subJected %o the tnspection specified in table V1.

4.5.3 Failures. One or wore failures shall be cause for refusal to grant gqualification approval.

TABLE I¥Y. Qualification inspection.

| 1 1 {
| Examination or test | Requirement | Me thod ]
: 1 paragraph |  paragraph }
] -
{ Group 1 (all sample units) 1/ | | |
! - | | !
| Visual and mechanical examination 2/ - - - - - - - 13.1, 3.3 to 3.4.15) 4.7.1 |
| lincl, and 3.25 to | |
| 13.26, inc? | |
! Solderability (3 sample units only) - « - - = - - - [ 3.5 ] 4.7.2 |
| Dielectric withstanding voltage - - - - - - - - . . ] 3.6 | 4.7.3 !
| Insulation resistance - - - - - - - - - - - 2 - o - 1 3.7 | 4.7.4 |
| Resistance or impedance - - = - = - c = - - - - - - | 3.8 ! 4.7.% !
| Caltbration - = =« =« « v ¢ o 0 o - 0 0 - oo oo | 3.9 | 4.7.6.1 |
| Level strengthe « « « = = « = - o o o o o 0 o - = - ] 3.10.1 ] 4.7.7.1 !
| Lever operating force - - « = - - - - - - 0 - o - . 1 3.10.2 | 4.7.7.2 |
| SEale = = % 2 @ = o v c e e m ... I .11 | 4.7.8 !
| Panel seal- - -~ - - - c C 4 e h o h e e s e e ] 3.12 | 4.7.9 |
ll Resistance to solvents {4 sample units only)- - - - | 3.25.3 ] §,7.1.1 !
| ! {
} Group 11 (6 sample units) ] | l
! ] |
| High- and low-temperature cperation - - - - - - - - i 3.13 { 4.7.10 ]
{ EnQuUrante « - - - - - = = 4 o e - - e - - e e m .- | 3.14 | 4.7.11 [
| | {
; Group 111 (6 sample units) | | 1
| { |
| Terminal strength - - - = - = = = = - - o o & & o & | 3.15 | 4,7.12 f
I vibration, high frequency - - - - - « - = - 4 & o - ] 3.16 { 4.7.13 |
} Morsture resistance - - - - - - - - - - 4 < 4. . . [ nn | 4,7.14 |
| | i

See footnotes st end of table.

L
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TABLE 1¥. Qualification inspection - Continued.

| T 1 1
] Examination or test | Requirement | Method ]
| | paragraph |  paragraph }
| 1 l
f Grour 1V (6 sample units) ! : :
{ ]
| Thermal shock = = = = - = = = = ¢ c c ¢ &« o = = = = ! 3.18 ] 4.7.15 |
| Shock {specified pulse) - - = = = = « = v = - = - - | 3.19 | 4.7.16 |
| Moisture resistance - - - =~ =~ = = = - = - - = - = < | .17 | 4,7,14 |
} | i |
% Group V (6 sample units) 3/ | : :
- |
| Trip-free calibration - « = « = =« = « =« = -« - - | 3.20 | 4.7.17 |
Salt spray (corrosion)- « - - - - = = = - - o - - - | J.z21 ] 4.7.18 |
Barometric pressure (reduced) - - - - - - - - - - - | 3.22 ! 4.7.19 |
| [ | {
i Group YI (12 sample units) 1 i ;
| Temperature rise- - - « « - - R B 3.248 ! 4,7.20 !
g Interrupting capacity - - = « = - = « + « - -+~ - i 3.2¢4 : 4.7.21 }

1/ MNondestructive examinations and tests.

Z/ Dimensional measurements will be made on two units only.

J/ After completion of group V tests, one circurt breaker of the group shall be opened and
examined internally in accordance with 4.7,1,

4.5.4 Retention of qualification.

4.5.4.1 Method. To retain gqualification, the contractor shall forward a report at lZ-month
intervals to the qualifying activity. The aualifying activity shall ectablish the initial reporting

date. ihe report shall consist of

a. A summary of the results of the tests performed for inspection of product for delivery
{group A), indicating as a minimum the number of lots that have passed and the number
that have faiied, including the number and type of part failures The results of tests
of all reworked Jots shal)l be identified and accounted for.

b A summary of the results of inspection performed for retention of qualification,
including the number and mode of failures. The summary shall include results of all
retention of qualification inspection tests performed and completed during the lZ-month
period The 1nspection shall consist of the examinations and tests specified in table V
in the order shown If the summery of the test results indicates nonconformance with
specification requirements, and corrective action acceptable to the qualifying activity
has not been taken, action may be taken to remove the failing product from the qualified
products 11st (see 4.5 4.3),

Failure to submit the report within 30 days after the end of each lZ-month period may result in
Joss of qualification for the product. In addition to the peryodic submission of inspection data,
the contractor shall 1mmediately notify the qualifying activity at any time during the lZ-month
period that the inspection data indicates faflure of the quaiified product to meet the requirements
of this specification

In the event that no production occurred during the reporting period, a report shall be supmitted
certifying that the company still has the capabilities and facilities necessary to produce the
1tem If during two consecutive reporting periods there has been no production, the manufacturer
may be required, at the discretion of the qualifying activity, to submit a representative product
of the nighest and lowest current rating covered by each major design set to testing in accordance
with the qualification inspection reguirements.

1)
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4,.5.4,2 Faflures. 1f one or more semple units fail to pass retention of qualification inspection,
the sample Shall be considered to have fatled.

4.5.4,3 Disposition of sample units. Sample units which have been subjected to the inspections in
table ¥ shall not be delivered on the contract or order,

TABLL ¥, Retention of qualification inspection,

i T 1 1 1 |
i Inspection | Military part | Reguirement | TYest | Number of |
} | number | paragraph | method |  samples |
{ ! | i paragraph | l
{ 1 1 |8 ] ]
| Lever strength, operating | M39019/02.200 {3.10.1, 3.10.2, | 4.7.7.1, | 1 |
| force and shock | ™39%019/02-257 13.19% 1 4.7.7.2, | 1 |
! {1lst quarter) | M39019/04.301 | . | 4.7.16 | 1 |
] " | M39019/04.339 | " 1 - | 1 i
| " | W™39019/06-202 | " | . | 1 |
{ ¢ : M39019/06-259 } * } " ll 1 :
| Solderability and vibration | M39019/02-301 | 3.5, 3.16 | 4.7.2, | 1 {
! (2nd quarter) | M39019/02-339 | v | 4.7.13 | 1 §
1 " | M39019/04-200 | " { “ { 1 |
| “ | M3%019/04-257 | " ] " } 1 |
| v | M39019/06-202 | - | " | 1 1
|| ¢ | M39019/06-259 } . ] * : 1 :

| ]
| Trip-free calibration and | M3%9019/02-202 | 3.20, 3.21 1 4.7.17, | 1 |
] s3lt spray {3rd quarter) | M39019/02-259 | " | 4.7.18 | 1 ]
| " | M39015/04-202 | ¢ { - | 1 |
| * | ™M39019/04-259 | " | v | 1 |
| - { M39019/06-300 | . { . { 1 ]
: * | M39016/06-338 | " : . | 1 g

{ i ! .
| See footnote 1/ | ™M39019/02-200 | 3.13, 3.14, 1 4,7.10, | 1 ]
| - | ™39019/02-257 | 3.17, 3.23 | 4.7.11, 1 |
| | M39019/04-301 | 3.24 | 4.7.14, | 1 |
| | M3%019/04-339 | " | 4.7.20, | 1 |
} | M39019/06-202 | . | 4.7.21 | 1 ]
; ’l M39018/06-259 : . } . : 1 ]l

1/ High-low temperature operation and endurance shall be perforwmed the 4th quarter of the
first year, moisture resistance shall be performed the 4th quarter of the second year, and
temperature rise and interrupting capacity shall be performed the 4th quarter of the 3rd
year, after the third year, the sequence repeats.

4.6 Qualfty conformance {nspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall consist of
group A inspection.

4.6.1.1 Inspection Jot. An inspection 1ot shall consist of all the circuit breskers covered by a
single specTTication sheet produced under essentially the same conditions, and offered for {nspection
at one time. In addition, circuit breakers, similar in design and number of poles except for the
presence of auxiliary contact terminals, wmay be combined to form » lot, provided that a proportional
quan‘tity of sample units with and without auxiliary contact terminals are incorporated into the
sample.

4.6.1.1.1 Group A inspection. Group A inspection shall consist of the examinations and tests
specified in TabTe V], In the order shown.

1]
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4.6.1.1.1.1 Sempling plan., Statistical sampling amd inspection shall be in accordance with
MIL-STD-105 for general inspection level 11. The acceptable quality level (AQL) shall be as
specified in table VI. Major and minor defects shall be as defined tn MIL-STD-105,

TABLE VI. Group A inspection.

\ i AQL (percent
Examination or test IRequirement | Method | defective)

i |
I |
} | paragraph }paragr&ph } max. acceptable |

| kB |
[ | | Major |  Minor |
| 1] Rl | |
| Visual and mechanical examination | | | | ]
|  Dimensions (two umits only) - - - - - | 3.1, 3.4 | | [ |
| Marking « « = « = c - = 0 0 = ¢ = - - | 3.24 1 4.7.1 | 1.0 | 4,0 |
|  Workmanship - - « = « = = - - e ==« 1 3.2 | l } )
| Dielectric withstanding voltage - - - - | 3.6 | 4.7.3 1 I {
| Insulation resistance - - « « - - « - - | 3.7 I 4.7.4 | | |
| Resistance or impedance - - - « - - - - | 3.8 | 4.7.5 | 1.0 | -
| Calibration (concurrently with resistance | [ I | [
i or impedance test)- - - - = - - - - - I 3.9 | 4.7.6.2 | ! |
] Sedl- - - - - ¢ - ke i e e e e e .. : 3.11 ‘ 4,7.8 t % }
I

4.6.1.1.2 Rejected lots. If an inspection lot is rejected, the supplier may rework it to correct
the defects, or screen out the defective umits, and resubmit for reinspection. Resubmitted lots
shall be inspected using tightened inspection. Such lots shall be separate from new lots, and shal)
be clearly identified as reinspected lots.

4.6.1.1.3 Disposition of sample units. Sample units which have passed all the group A {nspection
may be delivered on the contract or purchase order, i{f the 1ot is accepted and the sample units are
sti1) within specified electrical tolerances.

4_6.2 Qualification verification inspection. Quaiification verification inspection shall consist
of group B.  Except where the results of these inspections show noncompliance with the applicable
requirements (see 4.6.2.1.4), delivery of products which have passed group A shall not be delayed
pending the results of these qualification verification inspections.

4.6.2.1 Group B inspection. Group B inspection shall consist of the examinations and tests
specified in table IV, in the order shown. Group 8 inspection shall be made on sample units selected
from inspection lots which have passed the group A inspection. Contractors that have successfully
retained the gqualification products 1isting in accordance with 4.5.4 shall not be required to perform
group B inspection.

4.6.2.1.1 Sampling plan. Eighteen sample units shall be selected from those covered by a single
specification sheet, 2§ months after the date of notification of qualification, and after each
subsequent 24.month period. When periodic inspection 15 performed for circuit breakers covered by
two specification sheets which are identical, except that one covers circuit breakers with auxiliary
contact terminals, equal quantities of sample units with and without auxiliary contacts shall be
selected. The 18 sample units shal) be composed of six groups of three each. Each three unit group
shall be composed of circuit breakers specified by the qualifying activity. -

4,.6.2.1.2 Faflures. 1If one or more sample units fail to pass group B inspection, the samplie shall
be considered to have failed.

4.6.2.1.3 Disposition of sample units. Sample units which have been subjected to group B
inspection shall not be delivered on the contract or order.

4.6.2.1.4 Noncompliance If 2 sample fails to pass group B inspection, the supplier shall take
corrective action on the materials or processes, or both, as warranted, and on all units of product
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
faylure Acceptance of the product shall be discontinued until corrective action, acceptable to the
Govermment has been taken. After the corrective action has been taken, group B inspection shall be
repeatec on additional sampie units (all inspection, or the inspection which the original sample
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failed, at the option of the Government). Group A inspection may be reinstituted; however, final
acceptance shall be withheld unt{l the group B reinspection has shown that the corrective action was
successful. 1n the event of failure after reinspection, information concerning the failure and the
corrective action taken shal) be furnished to the cognizant inspection activity and the qualitying
activity.

4,6.3 Inspection of packaging The sampling and inspection of the preservation and interior pack
marking shall be 1n accordance with the group A and B guality conformance inspection requirements of
MIL-P-116, The sampling and inspection of the packing and marking for shipment and storage shall be
in accordance with the quality assurance provisions of the applicable container specification and the
marking requirements of MIL-STD-129,

4.7 Method of examination and test.

4.7.1 Visua) and mechanical examination. Circuit breakers shall be examined to verify that
disstmilar metals, design, construction, physical dimensions, marking, and workmanship are in

acc$rd:nc$ with the applicable requirements {see 3.1, 3.3 to 3.4.15, inclusive and 3.25 to 3.26,
inclusive).

4,7.1.1 Resistance to solvents (see 3.25.3). Circuit breakers shall be tested to the resistance
to solvents test, method Z15 of WIL-STU-20Z. The following details and exceptions shall apply.

a. Portion to be brushed A1l marking.

b. Number of specimens to be tested. Four, two in solution of 2.1(a) and two in
solution of 2.1{b)}.

¢. Examination. Specimens shall be examined for legibility of marking.

4,7.2 Solderability (see 3.5) Circuit breskers shall be tested in accordance with method 208 of
MIL-STD-202. The following detafls and exceptions shall apply:

a, Number of terminations to be tested - A1l terminals of each circuit breaker tested
b. Examination of terminations - Method for evaluation of lugs and tabs shall apply.

4,7,3 Dielectric withstanding voltage (see 3.6). Circuit breakers shall be tested in accordance
with method 301, MIL-ST0-202. JThe following details shall apply.

2. Magnitude of test voltage: 1,250 volts (rms), for points of application (¢){1),
(2), and {3); 500 volts {rms), for points of application {c){4) and ($).

Magnitude of test voltage may be increased to 1,500 volts (rms) for points of application
c{1}, (2) and (3) and 600 volts (rmms) for points of application c(4) and (5). The time for
this application is 1 second.

b. Nature of potential AC.
c. Points of application of test voltage:
{1) Between 21! main circuit breaker terminals tied together and actuating lever and case

tied together, with circuit breaker main contacts in closed, open, and tripped-free
positions.

{2) Between all auxiliary contact terminals tied together and main circuit breaker terminals
tied together, with circuit breaker main contacts in closed, open, and tripped-free
positions.

{3) Between poles of multiple pole breakers with the 1ine terminal of each pole tied to the
corresponding J1oad terminal of that pole, with circurt breaker main contacts 1n closed,
open, and tripped-free positions.

{4) Between all auxiliary contact terminals tied together and actuating lever and and case
tied together, with circu1t breaker main contacts in closed and open positions,

13
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(5) Between each open pair of auxiliary contact temminals, with circuit breaker main
contacts in closed and open posittions.

(6) Optional points of application: When test 1s specified to all main circuit breaker
terminals tied together, the test may be applied to indivigual poles.

d. Measurement during test Leakage current shal) be measurec.

¢. Examination after test: Circuit breakers shall be examined for evidence of flashover,
mechanical damage, arcing, breakdown, and excessive current flow.

4.7.4 Insulation resistance (see 3.7). Circuit breakers shall be tested in accordance with method
302 of MIL-STUZZ0Z.  The Tollowing details shall apply

a. Test condition: A.
b. Point of measurement.

(1) Between 211 main circuit breaker terminals tied together and actuating lever and case
tied together, with circuit bresker main contacts in closed, open, and tripped-free
positions.

(2) Between a1l auxiliary contact terminals tied together and main circuit breaker terminals
tied together, with circuit breaker main contacts in closed, open, and tripped-free
positions.

(3) Between poles of multiple pole breakers with the line terminal of each pole tied to the
corresponding load terminal of that pole, with circuit breaker main contacts tn closed,
open, and tripped-free positions.

(4) Between all auxiliary contact terminals tied together and actusting lever and case tied
together, with circuit breaker main contacts in closed and open positions.

-
wn
—-—

Setween €5Ch Opein parr of auxiirary contact terminals, with circuirt breaker main
contacts 1n closed and open positions.

(6) Optional points of application- When test is specififed to all main circuit breaker
terminals tied together, the test may be applied to individual poles.

4.7.5 Resistance or impedance (see 3.8). Circuit breakers shall be tested as follows.

a. Main contacts: Resistance or impedance shall be measured between the main contact terminals
of each pole at 100 percent of rated current using the voltmeter-ammeter method. The samples
shall be divided as evenly as possible (with respect to current rating) into three groups for
testing at the following voltages and frequencies: 650 V dc, 240 V ac at 60 Hz, and 240 V ac
at 400 Hz. Measurements shall be made after the circuit breaker has been subjected to 100
percent of rated current and the applicable frequency for 1 hour.

b. Auxiliary contacts. Auxiliary contact reststance shall be measured using the
vol tmeter-asmeter method using a 20 volt AC or DC source with 1imiting resistance to 0.5
ampere. The {nitia) measurement shall be made in the 'as received' condition.

4.7.6 Calibration (see 3.9).

4.7.6.1 Method I.

4.7.6.1.1 Time delays A and B. Circuit breakers shall be mounted by their normal mounting means
and tested in each of three mutually perpendicular positions. Circuit breakers shall be connected as
shown on figure 2 and conditioned for 1 hour at 100 percent of rated current. Tripping times shall
then be measured when circuit breakers are subjected to the following percentages of applied rated
current 100, 135, 200, 400, 600, and 800. The sample units shall be divided as evenly as possible
{with respect to current rating and time delay) into three groups for testing at the following
voltages and frequencies: 50 Y dc, 240 YV ac at 60 Hz, and 240 V ac at 400 Hz. There shall be
sufficient time (not less than 10 minutes) between each application of current to permit proper
cooling of the circuit breaker. Circuit breakers rated for high inrush shall also be mounted in

14
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three mutually perpendicular directions and while mounted in each position shall be subjected to one
alternation of & 60 Hz waveform the peak value of which {s 800 percent of the RMS and DC rated load
current and one alternation of & 400 Hz waveform the peak value of which 1s 1400 percent of the RMS
and OC rated load current. Normally tests shall be conducted within the rated operating voltage.
However, 1f the inherent resistance or impedance of the circuit bresker precludes attatnment of the
reguired percentages of overioad current at the rated operating voltage, for the purpose of
getermining trippinrg times anc high inrush capabilities, the voltage shall be increased as necessary,
up to a maximum of 4C percent. 1f the specified overioad current cannot be obtainea with & maximum
increase in voltage of 40 percent, tests of these particular overioad levels shall be omitted. Each
section of multipole breakers shall be subjected to the calibration current specified, with remaining
pole or poles passing no current.

4.7.6.1.2 Time delay {, Circuit breakers shal) be tested as specified in 4.7.6.1.1, except the
circuit breskers shall only be subjected to 100, 135, and 200 percent of rated current.

8.7.6.2 Method 1].

4.7.6.2.1 Time delays A and B, Circuit breakers shall be tested 2s specified 1n 4.7.6.1.1, except
the circutt breakers shall be tested when mounted in the vertical plane only and only 100, 135, and
200 percent of rated current shall be applied. Circuit dreakers rated for high inrush shall pe
subjected to one alternation of the 60 Hz waveform and one alternation of the 400 Hz waveform, (see

A0

4.7.6.2.2 Time delay C. Circuit breakers shall be tested as specified in 4.7.6.1.2, except the
circuit breakers sﬁa!i Be tested when mounted 1n the vertical plane only.

4.7.7 Actuating lever (see 3.10).

4.7.7.1 Lever strength (see 3.10.1). Circuit breakers shall have a 10-pound load applied to the
tp of the actuating lever Tor I mnute under each of the following conditions.

a. ?orma1 to the lever axas in the plane of lever travel at each extreme position of the
ever,

b. Normal! to the lever axi1s and normal to the plane of lever travel at each extreme position
of the lever,

C. Coax1$1 wi1th the Yever axis toward the lever pivot throughout the entire range of lever
travel.

d. Coaxia) with the lever axis away from the lever pivot throughout the entire range of
lever travel.

Circurt breakers shall be examined for evidence of mechanical damage.

4.7.7.2 Lever operating force (see 3.10.2)., The force necessary to operate the actuating lever
shall be applied 1n bolh operating directions at the rounded tip of the lever. The force shall be
appiied normal to the lever axis and in the plane of iever travel. The magnitude of the force
required to operate the lever shall be determined.

4,7.8 Seal (see 3.11). Circuit breakers shall be immersed to a depth not exceeding 10 inches in
tap water containing a wetting agent. The absolute pressure of the air above the water shall then be
reduced to 2.5 inches of mercury and maintained for 1 minute or until air bubbles cease to flow,
whichever is longer, During immersion, observation shall be made for any visible air bubbles
1ndicative of leakage, emanating from the circuit breakers, either in the form of a continuous stream,
or as bubbles emanating at regular intervals., Bubbles which are determined to be the result of
entrapped 2ir on the exterior parts of the immersed circuit breakers shell not be considered a leak.

4,7.9 Panel seal {see 3.12}. Circuit breakers shall be secured by their normal mounting means to

a suitable test Jig. & suggested test )ig 15 shown on figure 3. The test Jig shell be {mmersed in &
water-filled glass container containing a wetting agent, with the circuit breaker completely
submerged. An air pressure of 15 pounds per square inch shall be applied to the test 3¢ for approxi-
mately 1/2 hour. The circuit breaker and connection to the test jig shall be observed for any visible
arr bubbles indicative of Yeakage, either in the form of 2 continuous stream, or as bubbles emanating
at regular intervals. The test shall ther be repeated by applying air pressure in the opposite direc-
tion by reversing the cover.

1¢
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SOURCE

\ BREAKER /l

AMMETER

// 36 INCH WIRES OF

APPLICABLE SIZE

SHOWN BELOW.

Circuit-breaker
capacity (amperes)

i PHASE AL
60 OR 400 Hz
i
I3
TIMER
LOAD RELAY
1
TIMER
Mire si1ze

(AWG designation)

Less than 6 18
7 to 10 nc? 16
11 to 15 nc) 14
16 to 20 nc) 12

Ammeter-:

FIGURE 2

Accuracy within .5 of 1 percent.

Calabration-test circutrt
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4.7.10 High- end Jow-temperature operation (see 3.13}). Circuit breakers shall be conditioned for
2 hours at -40 *2°C, at which temperature the calibration test shall be performed in sccordance with
4.7.6.2. Without s warming period, circuft breakers shall then be conditioned for ] hour at -55° to
12°C at which temperature the calibration test shell be performed in accordance with 4.7.6.2, except
the percent of current needed to trip the circuit breaker shall be 150 instead of 135. While stin
maintained at -55C to #2°C, the insulation resistance test shall be performed in accordance with
4.7.4. Circuit breakers shall ther be conditioned for ? hours at 100°C #2°C, at which temperature
the calipration test shall be performed in accordance with 4.7.6.2. While still maintained at 100°C
12°C, the dielectric withstanding voltage and insulation resistance tests snall be performed in
accordsnce with 4.7.3 and 4.7.4, respectively. Circuit breaker:s sha)) be examined for evidence of

mechanical damage. Circuit breakers shall then be subjected to the seal test and panel seal test in
accordance with 4.7.8 and 4.7.9, respectively.

REVERSIBLE COVER

SECURED BY HEANS SEAL PROVIDED BY
OF BOLTS AND NUTS ROBBER OASKET

AT NUMEROUS POINTS

ON PERIPHERY OF
CYLINDER

CIRCUIT
BREAKER

i i TR 3 ]
FA =Y

J U U7/ 1
AR\

PRESSURE
GAUGE

SOURCE

P4
s
/
7

7
< CYLINDRICAL METAL CONTAINER

FIGURE 3., Suggested test jig for panel-seal test.

4.7.11 Endurance (see 3.14). Circuit breakers shall be subjected to 10,000 mechanically performed
make and break operations with the circuit breaker energized to 100 percent of rated current, at 240
V ac, 400 Hz throughout the cycling period, at a rate not to exceed six operations per minute. MHalf

of the sample units shall be tested with the specified inductive load and half with the specified
resistive 10ad (see 4,7.11.1).

Circuit breakers shall be connected as shown n the following diagram.

SEE
N NOTE
o ° ®
Vv
T

{SEE NOTE) SEE NO" L) i ] ]
HOTT r15 portion of diagran epp’ies only to circuit breakers
e

au 1 ary contects

17



Downloaded from http://www.everyspec.com

MIL-C-39019C

Each pole of multiple breakers shall be simultaneously subjected to the required load. When
applicable, the auxiliary contacts shal) also make and break the specified Yoad (see 3.4.8.2). An
operating cycle is defined as the mechanical closing and opening of the breaker, and the ratio of
‘on' time to “"off" time shall be iess than 1 to 5. The mechanical operation shall simulate manual
operation of the breaker, inciuding overtravel, 1f any (see 6.5.4). A1l exposed metal parts of the
circutt breaker, except terminals, shall be maintained at the power source ground or neutral
through a normal-biow fuse rated at 5 percent of tne test load or 100 millramperes, whichever 1s
greater. Connection to the circuft breaker shall be made to one side of the power source for half
of the cycles, and to the other side for the other half of the cycles. The fuse shall be observed
during the test to determine ff fatlure occurs prior to conclusion of the test. Circuit breakers
shall be examined for evidence of mechanical damage or loosening of parts. Following the test,
circuit breakers shall be subjected to the following tests:

a. Dielectric withstanding voltage {see 4.7.3).

b. Insulation resistance (see 4.7.4).

¢. Calibration {see 4.7.6.2).

d. Seal (see 4.7.8).

e. Auxiliary contact resistance (see 4.7.5(b)}. Contact resistance shall not exceed 0.4 ohm.

4.7 11.1 Lloads. For ac 1nductive loads, the power factor shall be 0.75 to 0.80. For ac resistive
1oads, the power factor shall be between 0.90 and unity.

4 7.12 Terminal strength (see 2.15). Circuit breakers shall be tested 1n accordance with method
211 of MILTSTD-207. The following details and exception shall apply.

a. Test condition A,

b, Applied force Main contact terminals - 4.1/2 pounds. Auxiliary contact terminals - 2
pounds.

¢. Direction of force: Paralle)l to the longitudinal axis of the terminal, perpendicular to
the longitudinal axis of the terminal, or in any other direction deemed most likely to
cause failure. However, no terminal shall be tested in more than one direction.

d. Examinations after test Circuit breakers shall be subjected to the seal test (see
4.7.8), and shall pe examined to verify compliance with 3.15,

4 7.13 vibration, high frequency (see 3.16). C(ircuit breakers shall be tested in accordance with
method 204  of HI[-S‘D-ZSZ. T%e To‘|ow1ng details and exception shall apply:

a. Tests and measurements prior to vibration. Not applicable.

b. Test condition C.

¢. Mounting method. Normal mounting means.

d. FElectrical-load conditions: Half the circuit breakers shall be tested with the main
contacts closed, while energized at 100 percent of rated current, at 12 volts dc. The
other half of the circuit breakers shall be tested with the main contacts open and

unenergized.

e. Measurements during vibration: Each circuit breaker shall be monitored to determine
opening or closing of contacts in the "on™ and "off" position.

f. Examination after vibration Circuit breakers shall be examined for evidence of
mechanical and electrical damage.
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4.7.14 Moisture resistance (see 3.17). Circuit breakers shall be tested in accordance with method
106, MIL-STO-20Z. The following detalls and exceptions shall apply:

2. Mounting: Mounted horizontally on a nickel-plated brass panel.

b. lInitial weasurements' Immediately following the initia) drying period, resistance or
impadance shall be measured &s specified in 4.7.5.

¢. Electrical-load conditions During the first 2 hours of steps 1 and 4, circuit breakers
shall be energized at 100 percent of rated current, at 240 V ac, 400 Hz.

d. Steps 7a and 7b are not applicadble.

e. Final measurements: Upon completion of the 10th cycle and while still in the humidity
chamber, insulation resistance and resistance or impedance shall be measured as specified
in 4,7.4 and 4.7.5, respectively. After the 24-hour drying period, insuiation resistance
shall again be measured as specified in 4.7.4.

f. Examination after test- Examine for evidence of breaking, cracking, spalling, or
loosening of terminals,

g. Tests after moisture resistance test: Circuit breakers shall be subjected to the
following tests:

(1) Dielectric withstanding voltage {see 4.7.3).
{(2) Caribration (see 4.7.6.2).

{3) Seal (see 4.7.8).

{4) Panel seal (see 4.7.9).

4.7.15 Thermal shock (see 3.18). Circuit breakers shal) be tested in accordance with method 107
of MIL-STD-ZUZ. The Toiiowing getails shall apply:

a. Mounting: Normal mounting means and in such a manner that there is at least ! inch of
free air space sround each circuit breaker.

b. Test condition: 8.

¢. Examination after cycling: Circuit breakers shall be examined for evidence of mechanical
damage.

4.7.16 Shock (specified pulse)(see 3.19). Circuit breakers shall be tested in accordance with
method 2137 of HI[-ETU-ZUE. The following detafls shall apply.
a. Mounting wmethod Normal mounting means.
b. Test condition: 1.

c. Electrical-load conditions and measureasents: Of the three shocks in each direction
required, two shocks shall be performed with the circuit breaker energized at 100 percent
of rated current, at 12 volts dc, except that for the directions with the operating lever
pivot up (table mount) and the opersting lever pivot down {ceiling mount}, no voltage or
current shall be applied. Each energized shock shall be monitored to determine opening
of the matn or auxfliary circuit breaker contacts. The remaining shock in esch direction
shal) be performed with the circuit breaker contacts open and unenergized and shall be
performed with the circuit bresker contacts open and unenergized and shall be monitored
to determine closing of the main or auxiliary contacts.

d. Examination after shock: Circuft breakers shall be examined for evidence of mechanical
and electrical damage.

4.7.17 Trip-free calibration {see 3.20), The circuit breaker Jever shall be physically held in
the closed posTtion and the breaker subjected to the calibration test as specified in 4.7.6.1
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4.7.18 Salt spray (corrosfon)(see 3.21). Circuit breakers shall be tested in accordance with
method 1017 0T HIE-STB-ZUE. The Tollowing detafls shall apply:

a. Test condition: B.

b Examination after exposure The mounting hardware shall be removed at the conciusion of

the test. Circuit breakers shall be¢ examined for corrosion or evidence of mechanical anc
electrical damage.

c. Tests after salt spray test: None.

4.7.19 Barometric pressure (reduced){see 3.22). Circuit breakers shall be tested in accordance
with method 105 of HIE-STU-ZUZ. The Tollowing details apply:

a. Test condition: 8.

b. Tests during subjection to reduced pressure: Dielectric withstanding voltage shall be
performed as specified in 4.7.3, except the magnitude of test voltage shall be 500 volts
(rms) for all points of application.

c. Examination after tests: As specified in 4.7.3{e).

4.7.20 Temperature rise (see 3.23). Circuit breakers shall be connected with not less than 4 feet
of No. 16 wire Tor ratings up to > amperes, No. 14 for ratings of 5 through 15 amperes, and No. 12
for ratings above 15 amperes. Connections to the circuit breaker terwminals shall be soldered. The
temperature rise of the terwinals shall be determined by the use of a thermocouple with a 0.0100-1nch
cgiameter (No, 30 AWG), or smaller wire. The thermocouple shall be cemented to the terminals, using
minimum quantity of cement. One hundred percent rated current shall be applired to circuit breakers
for 1 hour. Circuit breakers shall not trip, and the termina) tempersture rise shall not exceed the
values specified in 3.23.

4,7.21 Interrupting capacity {see 3.24). Three of the sample units {one sample unit for retention
of qualification] of %ﬁe E!gﬁes! current rating shall be subjected to part (b) and the remaining
units to part {a).

a. Circuit breakers shall be operated through interrupting cycles (ac or dc, as applicable)
as specified herein. Circuit breakers shall be connected to the power source so that the
applicable short circuit current specified below, at the corresponding open circuit
voltage and frequency specified, 1s provided at the circuit breaker terminals. The power
factor shall be 75 to B0 percent for the 60 and 400 Kz tests. When the dc source is
rectified ac, the applicable requirements of Underwriters' laboratories (UL) 1077 shall
apply.

(1) 500 amperes at 50 22 V dc.
(2) 300 amperes at 240 =5 Y ac, 60 or 400 Hz, as applicable.

The sample units shall be divided as evenly as possible (with respect to time delay)
into three groups. One group shall be tested at 50 V dc, one at 240 V ac, 60 Hz and

one at 240 V ac 400 Hz. The test circuit of figure 4 may be used &s a guide and the
two wethods of interrupt as shown (designzted by symbols "CO"™ and "0C0") shall apply.
The circuit diagrams of figure 5 shall be used for the actual hook-up of circuit
breakers under test. For dc operation, the circuit breakers shall be subjected to two
operstions (with all poles connected in the circuit), in which the circuit breaker 1s
closed before initiation of the short circuit current (Symbol “CO™), followed by one
operation in which the fault 15 initiated first, and the circuit breaker is closed-in

to complete the fault {symbol “0C0"). For ac operations, sing1e-201e breakers shall be
subjected to three operations in the following order: "CO," “0CO", "C0." For multiple
pole breskers each pole shall be subjected to one "CO" operation. This shall be followed
by one "OCO" and one "C0" operation with all poles connected in the circuit. After each
interrupt, the open-circuit voltage spectified shall be maintained across the breaker for
a mintmum of 5 seconds. There shall be sufficient time between each operation (not less
than 10 minutes) to permit proper cooling of the circuit breaker (ircuit breakers that
are not capable of being mechanically and electrically reset within 10 minutes shall be
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rejected. The circuit breakers shall be observed for automatic tripping and satisfactory
operation of the auxiliary contacts. Following the last operation, circuit breakers shall
be subjected to the following tests:
a. Dielectric withstanding voltage (see 4.7.3).
t. Calipration at 200 percent of rated current (see 4.7.6.2).
c. lnsulation resistance (see 4.7.4),
d. Seal (see 4.7.8).
b. Circuit breakers shall be subjected to 1,000 amperes at 50 Y dc and 240 Y ac, 60 and
400 Hz 1n accordance with the applicable requirements of UL1077. This test need not be
performed when UL recognitfon for this rating is in effect for the highest current rating
being qualified.
5. PACKAGING
£.1 Pregservation. Preservation shall be level A, B, or C, as specified (see 6.2).
S.1.1 Level A.
5.1.1.1 (leaning. Circuit breakers shall be tleaned in accordance with M1L-P-116, process C-1.
5.1.1.2 Drying. Circuit breakers shall be dried in accordance with MIL-P-116,

5.1.1.3 Preservation application. Preservatives shall not be used.

§.1.1.4 Untt packs. Each circuit bresker shall be individually umt packed in accordance with
submethod 1R-B og FIL-P-116 insuring compliance with the applicable requirements of that
specification. Two-pole and three-pole circuft breakers shall be additfonally placed i1n a
supplementary container conforming to variety 2 of PPP-B-566 or PPP.B-§76.

5§.1.1.5 Intermediate packs. Circuit breakers, unit packed as specifted in 5.1.1.4, shall be
placed in intermediate containers conforming to variety 2 of PPP.B.566 or PPP-B-676 or class weather
resistant of PPP-B-636. Intermediate containers shall be uniform in size, shape, and quantities,
shall pe of minimum tare and cube, and shall contain multiples of five unit packs not to exceed 100
unit packs. No intermediate packs are reqguired when the tota) guantity shipped te a single
destination 1s Yess than 100 unit packs or when supplementary containers are used.

£.1.2 Level B, The requirements for level B shall be specified for level A except that submethod
1C-1 or 17T of MIL-P-116 shal) be substituted for submethod 1A-8 and any variety of the
supplementary and intermediate containers specified may be used (see 5.1.1.4}.

5.1.3 Level C. The level C preservation of circuit breakers shall conform to the MIL-STD-2073-1
requirements Tor this level.

5.2 Packing. Packing shall be level A, B, or C, as specified (see §.2).

5.2.1 Level A, Circuit breakers, preserved as specified in 5.1, shall be packed in wood boxes
conforming to PPP-B-601, overseas type or PPP-B-621, class 2. Closure and strapping shal) be in
accordance with applicable container specification except that metal strapping shall conform to
00-5-781, type 1, finish A. The requirements for level B packing shall be used when the tota!l
quantity of a stock numbered circuit bresker for a single destination does not exceed a packed volume
of one cubic foot {0.0283 cubic meter).

§.2.2 Level 8, Cfircurt breakers, preserved as specified in 5.1, shall be packed in fiberboard
containers conforming to PPP-B.636, class weather resistant, style optional, special requirements.
The requirements for box closure, waterproofing, and reinforcing shall be {n accordance with method V
of the PPP-B-636 appendix.

5.2.3 level L, Circuit breakers, preserved as specified in 5.1, shall be packed i{n fiberboard

containers conforming to PPP-B~636, class domestic, style optional, special requirements. Closures
shall be in accordance with the appendix thereto.
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CURRENT TRANSFORMER

OR SHUNT AS APPLICABLE

FOR MEASURING SHORT-CIRCUIT
CURRENT

\ — LLINE TERMINAL

\___‘

TEST CIRCUIT a
BREAKER T 1

CIRCUIT
BREAKER
i VOLTAGE

POWER SOURCE

CONNECT TO SYSTEM
NEUTRAL OR NEGATIVE SV1TCH / SWITCH /

L L .B-

I 1

AC or DC short-circuit interrupt test {Symbol "C0")

Open test circuit breaker and switch "A".

Close switch “B" and determine 1f current capacity of circuit 1s 1n accordance with
applicabie requirement of test breaker,

Dpen switch "B".

Close test circuirt breaker.

Close switch “A"

AC or DC close-in interrupt test (Symbol "0CO")

Open test circuit breaker and switch “A",

Close switch "B" and determine 1f current capacity of circurt is in accordance with
applicable requirement of test breaker.

Open switch “B".

Close switch "A*

Close test circuit breaker.

Short circuit current shall be measured by a current transformer or shunt as i1ndicated

and suirtadble recording oscrllograpn. The voltage across the breaker shall be recorded
simultaneously with short crrcuit current and at the point 1ndicated.

FIGURE 4 Interrupting capaCity test circutt.
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5.2.4 Unitized Yoads. Unitized Yoads, commensurate with the level of packing specified in the
contract ©r order, shall be used whenever total quantities for shipment to one destination egual 40
cubic feet (1.1328 cubic meters) or more. Quantities Yess than 40 cubic feet need not be unitized.
Uniti2ed loads shall be uniform in si1ze and quantities to the greatest extent practicable.

5.2.4.1 Level A, Circuit breakers, packed as specified in 5.2.1, shall be unitized on paliets in
conformance witr, RiL-STD-147, Yoad type 1, with a wood cap [(storage aic 5) positioned over each load.

§.2.4.2 Level B Circuit breakers, packed as specified in 5.2.2, shall be unitized as specified
n 5.2.4.1 except that weather resistant fiberboard caps (storage aid 4) shall be used in lieu of
wo0d caps.

5.2.4.3 Leve)l C. Circuit breakers, packed as specified in 5.2.3, shall be unitized as specified
in 5.2.4.2 except that the fiberboard caps shall be class domestic.

5.3 Marking. In addition to any special or other {dentification marking required by the contract
{see 6.7V, each unit, supplementary, intermediate and exterior container, and unitized load shall be
marked in accordance with MIL-STD-125. The compliete military or contractor's type or part number, as
applicable (including the CAGE), shall be marked on each unit, supplementary and intermediate pack in
accordance with the identification marking provisions of MIL-STD-129.

£.4 General.
5.4.1 Exterior containers. Exterior containers (see 5.2.1, 5.2.2, and 5.2.3) shall be of mintwum

tare and cube consistent with the protection required and shall contain equal quantities of identical
stock numbered iftems to the greatest extent practicable.

155A326 Packaging inspection. The inspection of these packaging requirements snall be in accordance
wit! .6.3.

$.4.3 Army acquisitions.

5.4.3.1 Llevel A and B intermediate packs. Intermediate containers shall not exceed S0 unit packs
Or exceea 2 MAXIMUM OT &U puunds {iJ.1% hiiograms) new weight or 1.5 cubic feet (0.0825 cubhir mater)
with at least two dimensions not exceeding 16 inches (41 centimeters). Intermediate containers shall

not be required when the total guantity to be shipped will result in only one intermediate pack per
shipping container,

5.4.3.2 Level A and B packing. When the gross weight exceeds 200 pounds (90.72 kilograms) or the
container length and width is 4B X 24 inches (121.92 x 60.96 centimeters) or more and the weight
exceeds 100 pounds (45,36 kilograms), 3 X 4-inch (7.62 X 10.16~-centimeter) skids {laid flat) shall be
applied in accordance with the requirements of the container spectfication. Unitization shall be
required when the containers specified in 5.2.1 and 5.2.2 do not reguire skids; quantities per
destination exceed efther a total of 250 pounds or 113.4 kilograms (excluding the pallet) or a
volume or 20 cubic feet (0.5664 cubic meter); and the container size perwits use of one of the
palliet patterns of MIL-STD-147. A quantity of containers, packed as specified except that container
strapping may be omitted, shall be placed on a pallet, load type 1 conforming to MIL-STD-147. For
level B, unit containers which meet these requirements may be palletized without further packing.
The pallet shall conform to WN-P-71, type 1V, group 1 or 11 woods. The load shall be "bonded” to the
paliet by strapping conforming to Q0-5-781, type 1, finish A, or shrink film conforming to L-P-378,
type IV. Stretch wrap in accordance with MIL-STD-147 is authorized for shipments within the
continental United States and for containerized shipments.

6. NOTES

6.1 Intended use.

6.1.1 Circuit breakers. Circuit breakers covered by this specification are intended primarily for
use in the protection of electronic circuits, and should be used where staring {nrushes of transient
overloads are neither heavy nor prolonged and the equipment must have relatively fast protection.
These circuit breakers should not be used in circuits {e.g., primary power circuits of electric
systems) whose short circutt current potential ts greater than the interrupting capacity of the
breaker unless the circuit {s properly protected by other means.

6.1.2 Packaging reguirements. The preservation, packing, and marking herein are intended for
direct shipments to the Government However, at the option of the contractor, or when so specified,
the packaging provisions herein are also applicadble for the preparation of circuit breakers for
shipment from the parts contractor to the original equipment manufacturer.
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6.2 QOrdering data.
6.2.1 Acguisition requirements. Acquisition documents should specify the following.

a. Title, number, and date of this specification.

b. Title, number, and date of the applicable specification sheet, and the
complete part number (see 3.1).

¢, Levels of preservation and packing required (see 5.1 and 5.2).
d. If special or additional identification marking is required (see 5.3).

6.3 Qualification. With respect to products requiring gqualification, awards will be made only for
products which are at the time set for opening of bids, qualified for Ynclusion in the applicable
qualified products 1ist whether or not such products have actually been so listed by that date. The
attention of the contractor is called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal Govermnment tested for qualification fn
order that they may be eligible to be awarded contracts or purchase orders for the products covered
by this specification. The activity responsible for the qualified products 1ist is the U.S. Armmy
Electronics Command, Fort Monmouth, N.J.; however, information pertaining to qualification of
product§ may be obtained from the Defense Electronics Supply Center, Dayton, Ohio 45444 (Attention
DESC-EQ).

6 3.1 Copies of "Provisions Governing Qualification” may be obtained upon application to
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia,
Pennsylvania 19120,

6.4 Intermetallic contact. The finishing of metallic areas to be placed in {ntimate contact by
assembly presents a special problem, since intermetallic contact of dissimilar metals results in
electrolytic couples that promote corrosion through galvanic action. To provide the reguired
corrosion protection, intermetallic couples are restricted to those permitted by table VI. Table VI
shows metals and alloys (or plates) by groups that have common electromotive forces (EMF) within 0.05
vo)t when coupled with & saturated Calume] eleLtirude in sea-water at room ampient temperatures. Ail
members of a group are considered as completely compatible, one with the other. Compatible couples
between groups have been spectfied in table VI based on a potential difference of 0.25 volt meximum.
to simplify any arithmetic involved, table VI shows, in addition to EMF against a calomel electrode,
a derived "anodic index" with group 1 (gold, etc) as "0“ and group 18 (magnesium, etc.) as 175.
Subtraction of a lower group anodic index gives the EMF differences in hundredths of a volt.

6.4.1 Groups. Table VIl sets up 18 primary groups. It may be noted that neither the
metaliurgical similarity or dissimilarity of metals is the parameter for selection of compatible
couples. A1)l members within a group, regardiess of metallurgical similarity, are considered
1nherently nonsusceptible to galvanic action when coupled with any member within the group; for
example, such dissimilar metals as platium and gold. Similarly, such basically dissimflar alloys as
austenitic stainless steel, silver-solder, and low brass (al) members of group 5) are inherently
nonsusceptible when coupled together.

6.4.2 Compatibility graphs. Permissible couple serfes are shown in table VII by the graphs at the
right. Members of groups connected by lines will form permissible couples. A "0" indfcates the most
cathodic member of each series, a "0" an anodic member, and the arrow indicates the anodic direction.

6.4.3 Selection of compatible couples. Proper selection of metals in the design of equipment will
result 1n fewer intermetallic contact problems. For example, for sheltered exposure, neither silver
nor tin require protection finishes. However, since silver has an anodic index of 15 and tin 65, the
EMF generated as a couple 1s 0.50 volt, which is not allowable by table VII. In this case, other
metals or plates will be required. It should be noted that, in interwetallic couples, the member
with the higher anodic index 15 anodic to the member with the lower gnodic index and will be
sysceptible to corrosion in the presence of an electrolytic medium. If the surface area of the
cathodic part is significantly greater than that of the anodic part, the corrosive attack on the
contact area of the anodic part may be greatly intensified. Material selection for intermetallic
contact parts therefore, should establish the smaller part as the cathodic member of the couple,
whenever practicable.

6.4.4 Plating. When base metals intended for intermetallic contact form couples not allowed by

table VI, they are to be plated with those metals that will reduce the potential difference to that
allowed by table YII.
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FIGURE 5 Interrupting capacity test circult wiring diagrams - {ontinued
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iwrought (most anodic)

TABLE VIl. (Compatible couples (see 6.8). 1/
| 1 ] i R J
! Group | Metallurgical category | ¥F IAnodic | Compatible couples |
I Koo | [{volt)lindex | |
] ! | 140.01 ¥)! !
I { 1 1 t i
| 1 1Gold, solid and plated; goid-platinum alloys; |*0.15 | [ |
] Jwrought platinum (most cathodic) ! | ! |
| 1 1 I il J
{ 2 IRhodium plated on silver-plated copper [+0.05 { 10 | :
| 1 1 B k]
| 3 1Silver, solid or plated; high silver alloys i o | 18 1 !
| l 1 L R
{ 4  INickel, solid or plated; monei metal, high 1-0.15{ 30 | |
| inickel-copper alloys ) | | |
| ] 3 1 7 |
] § ICopper, solid or plated; low brasses or }-6.20} 35 | |
| Ibronzes; siltver solder; German silver; high | ] ! |
{ jcopper-nickel alloys; nickei-chromium alloys;: | | { {
! laustenitic corrosion-resistant steels | | ) {
| | I 1 1
: 6 }Comerch'l yellow brasses and bronzes %-0.25 l’ 40 } }
| T ] ) 1 |
! 7  IMigh brasses and bronzes; naval brass; 1-0.30 | 45 | |
] JMuntz metal | | } !
| T T T T ]
| 8 118 percent chromium type corrosion-resfstant |-0.351( 50 | |
i isteels | { { |
| 1 i B 1 |
| 9  |Chromium, plated, tin, plated; 12 percent {-0.45 1 60 I 1
{ ichromium type corrosion-resistant steels | | | }
| 1 1 I I
| 10 ITin-plate; terneplate: tin-lead solder 1-0.50 | 65 | {
| i 1 1 ]
1 11  |Lead, solid or plated; high lead alloys 1-0.55 1 70 | }
| | | I R
i 12 [Aluminum, wrought alioys of the duralumin type (-0.60 | 75 | =
i 1 1 | |
I 13  |lron, wrought, gray, or malleable; plain l-0.70 | 85 | |
} {carbon and low alloy steels, armco iron i ] { {
| I ]
I 14  |Aluminum, wrought alloys other than duralumin |-0.75 1 90 | |
1 ltype, aluminum, case alloys of the siiicon type! | ] |
[ I 1 1 i |
! 15 |Aluminum, cast alloys other than sflicon type; I-0.80 | 85 | {
{ icadmium, plated and chromated | | | 1
| 1 i 1 18 |
i 16  iMot-dip-zinc plate; galvanized steel 1-1.05 1 120 | ;
i 1 I 1 )
I 17 iZinc, wrought; zinc-base dfe-casting alloys, {-1.10 | 1286 | {
[ [zinc, plated | { | 1
{ 1 ] I ! |
l1 18  IMagnesium and magnesium-base alloys, cast or |-1,60 : 175 : }
|

j—

Compatible couples - potential difference of 0.25 volt maximum between groups.
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€.5 Condition for use of level B preservation. When level B preservation is specified (see
5.1.2}, this degree of protection should be used for the acquisition of circuit breakers for resupply
worldwide under known favorable handling, transportation, and storage conditions.

6.6 Definitions,

6.6.1 Auxiliary contacts (see 1.1 and 3.4.5.2). Auxiliary contacts are those mechanically
interlocked with and operated by the main contacts of the circuit breaker, and intended for use 1n
monitoring circuits for signaling, electrical interlocking or other purposes.

6.6.2 Line terminal (see 3.4.8.]1). The terminal attached to the {solated stationary main contact
of the circult breaker with the breaker in the open or tripped position 1s considered the line
terminal. If both main contacts of a circuit ere isolated, only one terminal is to be designated the
line terminal.

6.6.3 Multipole circuit breaker {see 3,4.4). A multipole circuit breaker has two or more poles
controlled by & single actuating member.

6.6.4 Overtravel (see 4.7.11). Overtravel is the distance between the normal operating “"on" and
“off" posTtions of the actuating lever and the extreme positions to which the lever may be moved in
either direction

6.6.5 Time delay (see 3.8). Time delay 1s the delay factor purposely designed into the tripping
time of a circuit breaker,

6.6.6 Tripping time (see 3.8). Tripping time 1s the total i1nterva) of elapsed time from the
1instant of applying & given overcurrent to the circuit breaker to the completion of the interruption
of the circuit.

6.6.7 Product l1ine. Includes the entire production of all circuirt breakers 1n the same basic
sealed enciosures as those covered by this specification.

6.7 MWarning., Potentially hazardous situations are inherent in some of the test procedures
specified 1n thie cpecificetion, Precautions should thereiure be taxen to insure tnat test personnel
are adequately protected and observe the necessary safety measures at £11 times.

6.8 Background information. Previous 1ssues of this specification contained circuit breakers with
five separate voltage/frequency ratings. It is now possible to supply one circuit breaker which will
function properly at all five voltage/freguency ratings.

6.9 Subject (key word) 1isting.

Crrcuit breakers
Low-power
Sealed

6.10 Changes from previous i1ssue. Asterisks are not used in this revision to identify changes
with respect to the previous issue, due to the extensiveness of the changes.
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APPENDIX
PROCEDURE FOR QUALIFICATION INSPLCTION

10. SCOPE

16.1 Scope. This appendiy detarls the procedure to submit sampies, with related data, for
qualification inspection of circuit breakers covered by this specification. The procedure for
extending qualification of the required sample tc other circuit breakers covered by this
specification is also included. This appendix 1s a mandatory part of the spectfication. The
information contained herein is intended for compliance only.

20. APPLICABLE DOCUMENTS
This section 1s not applicable to this appendix.
30, SUBMISSION

30.1 Sample Unless otherwise specified, 36 sampie circuit breakers for each specification sheet
for which qualification is sought, shall be submitted. When qualtification is sought for two circunt
preakers covered by two specification sheets that are identical, except that one covers circuit
breakers with auxiliary contact terminals and the other covers circuit breakers without auxiliary
contact terminals, the former shall be submitted. The 36 sample units shall be composed of six
groups of six each.

Two of the &-unit groups shall be of the highest current rating and one 6-umit group shall be of
the Towest current rating. The other three 6-unit groups may be composed of the highest or lowest
current rating at the option of the manufacturer, however, the sampie units within each E-unit
group shall be either all of the highest current rating or all of the lowest current rating. Etach
6-un1t group shall be divided equally among the three time delays, 1.e., A, B, and . When
qualification 1s sought for the high i1nrush feature, only circuit breakers of the high i1nrush
design shall be submitted in delays A and B; the standard delay shall pe submitted for delay C. No
failures wall be allowed.

30.2 Test data. When examinations and tests are to be performed at a Government laboratory prior
to submission, avl sample units shall be subjected to all of the examinations and tests indicated as
nondestructive in table IV. Each submission shall be accomplished by the test data obtained from
these examinations and tests. The performance of the destructive tests by the manufacturer on a
dup]ic:te set of sample units {s encouraged, although not required. All test data shall be submitted
in duplicate.

30.3 C(Certificate of material. When submitting samples for qualification, the manufacturer shall
submit certification, in duplicate, that the materials used 1n his components are in accordance with
the applicable specification requirements.

30.4 Description of {tems. The manufacturer shall submit a detalled description of the circuit
breakers being submitted for qualification, including materials used for the envelope.

40. EXTENT OF QUALIFICATION

40.1 The current rating range included 1n the gqualification of circurt breakers covered by any ane
specification sheet will be between the two extreme current ratings {highest and lowest) that pass
the required qualification inspection. Qualification of circuit breakers with auxiliary contact
terminals will also grant qualification to circuit breakers that are identical without auxiliary
contact terminals. Qualification of circuit breakers with the high 1nrush feature will also grant
qualification to carcurt breakers that are identical without the high inrush feature.
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