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1.0 SCOPE

1.1 Soope - This document establishes minimum soreening requirements for

nongtandard eleotrical and electronic parts, as specified in the applicable appendioeé,
that are %6 be used in high-reliability elecironic equlpment for space applications.

1.2 Limitations - This dooument does not aover all detalled product and performance

requirements necesgsary for complete soreening. These details are to be supplied by
the proouring activity. (See 3.1.4.)

1.3 Use - This document should be used only for devices which are not otherwise

coyered by an adequate detall specifilcation and is not to be used to elroumvent an
existing standard parts gpeeification.,

1.4 Objective - The objective of this document Iis to provide screening requirements

+ for the purpose of elimlnating potential part failures prior to the installation of
parts into hardware.

1.5 Agglioation - This document, wheﬁ contractually invoked, 1s applicable to parts

used in eleobtrical and eledtronic equipment for launch vehieles, apace, and planetary
oxploration equipment, mission-essentlal support equipment, and elements bthereof.

2.0 APPLICABLE DOCUMENTS

2.1 The following publications form a part of this dooument to the extent specified

herein. Unless otherwlse indicated, the 1ssue in effect on the date of invitation
for bids or request for proposals shall apply:

SPECIFICATIONS
| Military

MIL-T-2T | Transformers and Inductors.(Audio, Powér, and Pulse)

MIL~C-15305 Coll, Radiofrequency and Transformers, Intermediate
Frequency and Radiofrequency, General Specification for

MIL-F-15733 Filter, Radio Interference

MIL~C-18388 Coils, Tube Deflection; and Coils, Tube Focusing

MIL-T-21038 Transformer, Pulse, Low Power, QGeneral Specificatbion for

MIL-C-39020 Crystal Units, Quartz, Established ﬁeliability, General

: . Specification for
MIL-T-55631 Iransformers; Intermediate Frequency, Radio Frequency

and Disoriminator, General Specification for
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STANDARDS
Military
MIL-STD~975 (NASA)

MIL-STD-981

DoD~STD-1686

MIL-STD-202

MIL~STD-883
NASA
NHB 1700.7

REVISIONS

SYM DESCRIPTION DATE APPROVAL.

NASA Standard Electrioal, Eleotrbnio and
Eleatromehcanical (EEE) Parts List

Design, Manufacturing and Quality Standards for Custom
Electromagnetic Devices for Space Applications

Electrostatic Discharge Control Program for Proteciion
of Eleotrical and Electronic Parts, Assemblies and
Equipment (Exoluding Electrically Inltlated Explosive
Devices)

Test Methods for Electronic and Eleotprleal Component
Parts

Test Method and Procedures for Microelectronices

Safety Policy & Requirements for Payloads using the
Space Transportation System (STS)

George C. Marshall Space Flight Center

MSFC~STD-355
MC 172

SPECIFICATIONS

Radiographic Inspection of Eleotronic Parts

Fitting End, Bulkhead Flared Tube Connection and
Nonmetallic Seal

George C. Marghall Space Flight Center

MSFC-SPEC~522A

MSFC-SPEC=-25047

MSFC-5PEC-592

Military
‘MIL-M-38510
MIL-3-19500

Deglgn Criteria for Controlling Stress Corrosion
Cracking

Protective Finishes for Space Structures and Assoclated
Equipment

Specification for the Selection and Use of Organic
Adhesives in Hybrid Mierocircuits

Miorocircuits, General Specificabion for

Semiconductor Devices, General Specification for

(Coples of gpecificabions, standards, drawings, and publications required by contractors
in aconnection with specific proocurement functions should be obtalned from the printing
activity or as directed by the contracting officer.)
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3,0 GENERAL REQUIREMENTS

3.1 Soreening Requilrementa

3+1.1 Soreening - Each part shall be subjected, in the order specified, to all
applicable measurements and tests specified in the appropriate appendix, and shall
meet the requirements specified in Appendix X for the specific part bype.

3.1.2 Test Procedures - Test proocedures for all inspections, tests, and measure-
ments performed shall be retained by the screening facllity for two years,

3.1.3 Test Daba and Submigssion ~ The results of all examinatlions, tests and
meagurements performed shall be recorded. This test data shall show the gerial number
of each part assoclated with the results for each test to which the part was subjected,

-Radiographs, when required, shall show the serial number of the part being radiographed.

One copy of this recorded data and one copy of each radiograph, when radiographing
is required, shall be retained by soreening facility for two years. One copy of all
data and all appliecable radiographs shall be shipped with the parts.

3.1.4 Detail Test Requirements - When any appendix specifies that requirements
shall be "as gpecified," 1t 1s the responsibility of the procuring activiby to specify
in his purchase order the design, construotion, identification, parameters and stress
details required to complement the screening inspection and test requirements contained
herein for the specific parts being screened. ‘

3.2 Requirement for Deviations - A request for deviation from any requirement
of this document may be submitted by the proouring activity to MSFC. Each request
ghall fully describe the reason for requesting the deviation. FEaoh request to add
any new test or examination or to modify any existing test or examination shall fully
desaribe the new or modified procedure.

3+3 Soreening Facility - The facility performing the sereening inspections and
tesbts speciflied in this dooument may be the procuring aetivity, the part manufacturer
or a commercial laboratory. The proouring activity is solely responsible for assuring
that the facllity meets the requirements pertaining to the parts being screened. Only
commerceial laboratories that have demonstrated to MSFC the ability to meet facility
requirements will be approved.

3.4 Soreening Facility's Responsibility - The sereening facility shalls

a,» Meet all applicable requirements specified herein and all requirements
pertaining to the parts being soreened,

b. Subject each part to all applicable tests.

o. Mark each part as specified in paragraph 10.1 of the applicable appendix
: when the part successfully completes all inspections and tests.

d. Remove from the lot all parts that fail the soreening ingpection or tests,
and permanently mark the failed parts to preclude the possibility of
acoeptance, '
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Notify the procuring activity and MSFC of any soreening test that, in
the soreening facility's opinion, could oreate new failure mechanisms.

Nobify the procuring activity and MSFC of any changée in an existing test
or of any new test that would, in the soreening facility's opinion, more
effectively detect existing fallure mechanisms.

Record and submit all screening test data including radiographs when
apecified, :

Maintain controls to prevent btransients, stray ourrents or other overloads
from being imposed on the parts during soreening and adequate precautions
must he maintained to prevent abuse of parts during handling, testing,
storing and shipping.

Wherever tests have gone out of control for any reason, or if any mishandling
of the parts has ocourred, notify the procuring activity and MSFC within

2} hours after the time the diseorepancy occurs. A written report shall

be made within 72 hours explalning the discrepancy, stating whether the

parts are recommended for use or should be rejected, and detailing corrective
measurements to prevent reourrence of the discrepancy.

Submit to the procuring activity a certificate of completion stating
that all parts received have been subjeoted to all applicable examinations,
tests and measurements.

If parts are substituted or deviations taken to applicable spedifieation
requirements, report such ocourrences ilmmediately to the proouring aoctlvity.

4.0 DETAIL REQUIREMENTS

4,1 Minimum Soreening Requirements - Minimum screening requirements for nonstandard

1.
2
3.
b,

5.
6.

Te
8.

9.

oleetrical and olectronlce parts are specified iIn the appendices as follows:

Capaaitors (Appendix A)
Ciroult Breakers (Appendix B)
Crystals, Frequency Standard (Appendix C)

Eleotromagnetic Parts (Transformers, Inductors, Filters and Rotating Parts)
(Appendix D)

Fuses (Appendix E)

Metera (Appendix F)
Microcircuits (Appendix G)
Relays (Appendix H)
Resistors (Appendix I)
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10. Semiconductor Devices (Appendix J)
11, Switches (Appendix K)
12. Transducers (Appendix L)

13. Nonstandard Parts Selection and Application Criteria (Appendix X)

5.0, NOT APPLICABLE
6.0 NOTES
6.1 Definitions

6.1.1 Soreening - The application of appropriate stresses and inspection at a
level which will not Jeopardize usage or shorten the life of acceptable parts, but
vhich wlll reveal defects and accelerate fallure mechanisms that are detectable by
ingpection or parameter measurement.

6.1.2 Ingpection - The examination and testing of parts to determine whether
they conform to specified requirements.

6.1.3 Examilnation - An element of inspection consisting of investigation,
without the use of specilal laboratory appliances or procedures, of parts, to
determine conformance to those specified requirements which can be determined by
such investigations. Examination is nondestructive and ineludes, but is not limited
to, visual, auditory, olfactory, tactive, gustatory, and other investigations, simple
physilecal manipulation, gauging, and measurement.

6.1.4 Testing - An element of inspection denoting the determination, by
technieal means, of the properties of elementa of parts, including funetional
operation, and involves the application of established seientifie prineiples and
progedures,

6.1.5 Soreening Inspection -~ Inspeotion in which each part is inspected, as
defined above in "goreening," for designated characteristics and all defective items
are removed.

6.1,6 Part - One piece or two or more pleces jJoined together and not normally
subjeot to disassembly without destruction of designed use, e.g., oomposition resistor,
trangigstor, and diode.

6.1.7 RASA Standard Parts - Grade 1 and Grade 2 parts listed in MIL-STDmQTB (NASAY,
entitled, "NASA Standard Llectrical, Eleotronic, and Electromehcanical (EEE) Parts
Liat," are standard parts.

6.1.8 Nonstandard Parts - EEE parts which are not listed in NASA MIL-STD-975
bar'e nonstandard parts. Grade.2 parts used in Grade 1 applications are nonstandard.

oD DWG ’ ]
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6.1.9 Nondestructive Tésts ~ Test which produce no signifiocant evidence of cumulative
dogradation of any part in the sample are considered nondestructive. Some examples
which are considered nondestructive for most parts are X-ray, seal leak, etc.

6.1.10 Commercial Laboratory - A commereial laboratory 1s a facility other than
a part user or part manufacturer who specializes in the soreening of electrical parts.

6.2 Information Concerning this Document - Any information, questions or comments
concerning this deoument should be directed to the Marshall Space Flight Center,
Eleotrical/Electronio Parts Branch, EBi13, telephone (205) 544-3348.

Cuatodians Preparing Activity:
NASA/George C, Marshall NASA/George C. Marshall
Space Flight Center Space Flight Center

. - | cope DWG O ADRO
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Minimum Screening Requirements for Capacitors

10, Geperal Requiremanta - Gapacitors shall meet all applicable requirements of this
document.,

10,1 Screening Requirements ~ Capacitors shall meet all applicable screening require-
ments specilflied in this appendix. When this appendix specifies that requirements shall
be "ag specified", these requirements shall be specified by the procuring activity in the
ordering data.

10.L.1 Screening Inspectlion - Each capacitor supplied to this document shall be
gubjected, In the sequence shown, to all applicable examinations, tests and measurements
specilfied in Table I. Capacitors that pass these examinations, tests and measurements
shall be marked with the symbol "S" in front of the part number.

10.2 Visual Examinations ~ Unless otherwise specified; all visual examipations shall
be made at the genaral test condltions specified in Standard MIL-STD-202,

10,2,1 Visual Examination, External - Capacitors that fail to meet the folloﬁing
requirements, when examined underx the magnification specified, shall be removed from
the loti ‘ :

a, There shall be no cracks,'bliaters, or any other imperfections affecting
operating characteristics, or form, fit or function of the capacitor (7X).

b. There ghall be no imperfections in seal welds, coating, casting ox plating
(7%).

¢, Glass seals shall be free of cracks and imperfections (7X).
d. - Insulated sleeves, if used, shall be free of nicks and gouges (7X).
e, Marking shall include,buc not be limited to:
1. Part number'(lx).
2. Lot orx datc code (1X).
£. Thc following characteristics shall be as specified:
1. External design and construction (1x);'
2. Dimensions (1X), |
3. Weight (1%). |

CODE = | DWG
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Table I, Screening Requirements
Tantalum Capacitors Non~
2 Hermetlc | Hermetic
Soldd | Non-Solid Ceramic | Paper Glass
- Electro- Electrolyte and . and and
Examination or Test lyte Siug Toll Plastic | Plastic |Mica
1, Electrical Mea- 10.3 10.3 10.3 10,3 10.3 10.3
_ surements, EM] ’ '
2, Temperature 10.4,1
Cycling
3. Thermal Vacuum 10.4.2
Bake
4. Seal lLeak, Fine 10.4.3.1 10.4.3.1
5. Seal Leak, Gross 10.4.3.2 10.4,3.2
6. Seal Leak, 10.4,3.3.1 | 10.4.3.3.2
Electrolyte
7. Rad'iographic. 10.4.4 10.4.4 10.4.4 ) 10.4.4 10.4.4
8. Burn~In | 10.4.,5.11 10.4,5.2 " |10,4.5.2 (Notes (Notes 10.4.5.6
- ' 1l and 2) | 2 and 3) .
9. Seal Leak, _10o403.3|1,-
: Electrolyte b '
10. Electrical Mea- 10.3 . 10.3 10.3 10.3 10.3 10.3
surements, EM2 :
11. Visual Examina- 10.2 10,2 10,2 10,2 10,2 10,2
tion, External
NOLES:
1. Burn-in for ceramic cap:mitors shall be as specified in 10.4.5.3.
2, Burn~in for plastic capacitors shall be as specified in 10.4.5.4,
b 3. Burn-in for paper capacitors shall be as épecif:l.ed in 10.4.,5.5.
CODE | DWe MSFC=SPEC~1198
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10,3 Electric Measurements - The electricallmeasureménts EM1 and EM2 shall consist
f the measurements specified in the follgwing tables, made in the o;der shown ¢
. 'Tantalum capacitors - Table II
b. Nonhermetic (ceramic and plastic) capacitors - Table'III
e, Hermetic sealed (paper and plastic) capacitors - Table IV
d. Glass and mica capacitors - Table V .
The accept-reject criteria shall be as specified herein, or when applicable, as specified

by the procuring activity.

Measurements shall be recorded and submitted to the procuring

activity as specified in 3.1.3.

10.3.1 Measutement Conditions - Unless otherwise specified, all measurements shall
‘be performed at the general test conditions specified in Standard MIL-STD=-202.

Table II. Electrical Measurements, T&ntaium Capacitors
Accept-
Test Reject
Method Criterdia
Measurgments Types Paragraph Paragraph
EM1L
1. Capacitance All 10.3.2,1.1 10.3.2.2
2. Dissipation/Power Factor All 10.3.3.1.1 10.3.3.2
3, DG Leakage S011d 10.3.4,1,1 10,3.4.2
4, DC Leakage Nonszolid 10.3.4.1.2 10.3.4.2
5. Insulation Resistance AlL 10.3.6.1.1 10.3.6.1.2
EM2
6. Capacltance All 10.3.2:1,1 10,3,2.2
7. Dissipation/Power Factor All 10.3,3.1,1 10.3.3.2
8. DC Leakage Soldd 10.3.4.1.1 10.3.4.2
9. DC Leakage | Nonsol1d 10.3.4.1,2 10.3,4.2
10, Insulation Resilstance All 10.3.6.1.1 10.3.6.1.2
CODE,. | Dwe
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MSFC—SPEC~1L98

SHEET A-3




Downloaded from http://www.everyspec.com

..... W WPRRETE VA, g W RHAT R SO ARG B 3 mmetred e s W e

AR

TR L

¥

REVISIONS ' ra
D DATE | APPROVAL

SYM ESCRIPTION
Table IIL. Electrical Measurements, Nonhermetic (Ceramic and Plastic)
Capacitors.
Accept -
Test Reject
Method Criteria
Measurements Types Paragraph Paragraph
LM,
1. <Capacitance Ceramic 10.3.2.1.2 10.3.2.2
2. Capacitance Plastic 10,3,2.1.3 10.3.2,2
3. Dissipation/Power Factor Ceramic 10.3.3.1.2 -10.3.3.2
4, Dissipation/Power Factor Plastic 10.3.3.1.3 10.3.3.2
5. Dielectric Strength Ceramic 10.3.5.1.1 10.3.5.2
- , 10.3.5.1.2
6. Dielectric Strength Plastic 10.3.5.1.1 10.3.5.2
10.3.5.1.3
7. Insulation Resistance Ceramic 10,3,6.2.1 10.3.6.2.2
EM2
8. Capacitance - Ceramic 10,3.2.1.2 10.3.2.2
9. Capacitance -] Plastic 10.3.2.1.3 10.3.2.2
10. ‘Dissipation/Power Factor Ceramic 10.3.3.1.2 10.3.3.2
11, Dissipation/Power Factor Plastic 10,3.3.1.3 10,.3.3.2
12. Dielectric Strength Ceramic 10,3.5.1.1 10.3.5,2
10.3,5.1.2
13. Dielectric Strength Plastic 10,3,5.1.1 10.3.5.2
10,3.5.1.3
14. Insulation Resistance .Ceramic 10.3.6.2.1 10.3.6.,2.2
CODE DWG
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Table IV. Electrical Measurements, Hermetic (Paper and Plastic)
Capacitors.
Accept -
Test Reject
Mephod Criterila
Measuraments Types Paragraph Paragraph
EML
1, Capacitance Paper 10.3.2.1.4 10.3.2,2
2- C'apacitance Plastic 10.3-201-5 100312.2
3, Dissipation/Power Factor Paper 10,3.3,1.3 10.3.3.2
4., Dissipation/Power Factor Plastic 10.3.3.1.4 10,3.3.2
5. Dielectric Strength Paper 10.3.5.1.1 10,3.,5.2
10.3.5.1.4 .
6. Dielectric Strength Plastic 10.3.5,1.1 10.3.5.2
10.3.5.1.5
7. Insulation Resistance Paper 10.3.6.3.1 10.3.6.2.2
8, Insulation Reslstance Plastic 10.3,6.4.1 10,3.6.4,2
B2 |
9, Capacitance Paper 10.3.2.1.4 10.3.2.2
10. Capacitance Plastic 10,.3.2.1.5 10.3.2.2
11, Disgipation/Power Factor Paper 10.3.3.1.3 10.3.3.2
12, Dissipation/Power Factor Plastic 10.3.3.4 10.3,3.2
13, Dielectric Strength Paper 10,3.5.1.1 10.3,5.2
10.3.5.1.4
14. Dielectric Strength Plastic 10.3.5.1.1 10.3.5.2
10.3.5.1.5
15. Insulation Resistance Paper 10.3.6.3.1 10.3.6.2,2
16, Insulation Resistance Plastic 10,3.6.4.1 10.3.6.2.2
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Table V. Electrical Measurements, Glass and Mica Capacitors

REVISIONS |

" SYM

DATE

DESCRIFTION -

§ ]
APPROVAL

Accept-
Test Reject
Method Critiera
Measurements Types Paragraph Paragraph
EML B
1. Capacitance All 10,3.2.1.6 10,3.2.2 -
2. Dissipation/Power Factor Glass . 10.3.3.1.5 10.3.3.2
3. Diseipation/Péwer Factor |lMica 10.3.3,1.6 10.3.3.2
4. Dielectric Strength Glass 10.3.5.1.1 10.3.5.2
' 10.3.5.1.6
5. Dielectric Strength Mica 10.3.5.1.1 10.3.5.2
100-3.5v107 '
6. Insulation-Reslstance Glass 10,3.6,5.1 310.3.6.5.,2
. 7. Insulation Resistance Mica 10,3.6.6.1. 10.3.6.6.2
EM2
8, Capacitance All 10.3.2.1.6 10.3.2.2
‘9, Dissipation/Power Factor | Glass 10.3.3.1.5 10,3.3.2
10. Dissipation/Power Factor Mica 10.3.3.1.6 10.3,3.2
11. Dielectric Strength Glass - ©10.3.5.1.1 10,.3.5.2
, 10.3.6.1.6 :
12. Dielectric Strength Mica -10.3.5.1,1 10.3.,5,2
: '10..3.5.1..7 .
13, Insulation.Resistancé  Glass 1¢.3.6.5.1 10.3.6,5.2
14, Insulation Resistance Mica 10.3.6.6.,1 10.3.6.6.2
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. 10.3.2 Capacitance
10.3.2.1 Test Methods

© 10.3.2.1.1 Capacitance, Tantalum Capacitors - Tantalum capacifora shall be measured
as speclfied in Method 305 of Standard MIL~STD-202, The following details ghall apply:

a, Test frequency =~ 120 ¢.5 Hz

by Measurement accuracy -2 percent
c. Polarizing voltage —~ 2.2 Vde

d. Impressed voltage - L.0 Vrms max,

10.3.2.1,2 Capacitance, Ceramlc Capacltors - Ceramlc capacitors shall be measured
as specified in Method 305 of Standard MIL-STD-202., The following details shall apply:

a.» Test frequency:!

0 to 100 pF ~ 1000 + 100 kHz
Greater than 100 pF - 1000 4 100 Hz

b. Measurement accuracy -0.5 V
c. Impresased voltage - 2 + 1 Vrms
10.3.2.1.3 Gapacitancé, Nonhermetic Plastic Capacitors ~ Nonhermetlc plastie

capaciltors shall be measured as specified In Method 305 of Standard MIL-STD~202, The
following detalls shall apply: :

a. Test frequency - 1000 + 100 Hz
b. Measurement accuracy - 1.0 percent

10.3.2.1.4 Capacltance, Paper Capacitors ~ Paper capacitora shall be measured as
specified in Method 305 of Standard MIL-STD-202. The following detalils shall apply:

a. Test frequency - 1000 + 100 Hz

b, Measurement accuracy -+ 0.5 percent

10.3.2.1.5 Capacitance, Hermetic Plastic Capacitors ~ Hermetic plastic capacitors
shall be measured as specified in Method 305 of Standard MIL-STD-202, The following
detalls shall apply:

a. Tegt frequency:

0 to 1 uF ~ 1000 + 100 Hz _
Greater than 1 uF - 60 + 6 Hz

b. Measurement accuracy -2 percent
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10.3.2.1.6 Capacitance, Glass Capacitors and Mica Capacitoxa - Glass capacitors and

ica capacitors shall be measured as specified in Method 305 of Standard MIL-STD-202,
The following datails shall apply:

& Test frequency:

0 to 1000 pF ~ 1000 -+ 100 kHz
Greater than 1000 pF - 1000 + 100 Hz

b. Measurement accuracy - 0.2 percent of nominal capacitauce or 0.2 pF,
whichever 1la greater,

10.3.,2,1.7 Capaciltance, Varlable Capaciltors - Variable capacitors shall be measured
ag specified in Method 305 of Standard MIL~STD-202. The following details shall apply:

a. Test frequency - 1000 kHz + 100 Hz
b. Measurement accuracy - 1 percent or 0.5 pF whichever is less.
10.3.2.2 Accept—-Reject Criteria ~ Capacitors shall meet the capacitance requirements

as specified, Capacitors that fail to meet these requirements shall be removed from
the lot.

10.3.3 Dissipation/Power Factor

10.3.3.1 Test Methods

10.3.3.1.1 Dissipation/Power Factor, Tantalum Capacitors -~ Tantalum capacitors
shall be measured using a polarized capacitance bridge, under the conditions as
followa:

a. Test frequency - 120 + 5 Hz’
b. Polarizing voltage - 2,2 Vdc
c., Impressed voltage - 1.0 Vrims max..
~d. Dial readiﬁg accuracy - 0.1 percent of dissipation factor

e. Measurement accuracy - 2 percent of measured dissipation factor
plus 0.1 percent

10.3.3.1.2 Dissipation/Power Factor, Geramic Capacitora - Ceramlc capacitors shall
be measured under the following conditions:

a, Test frequency:

0 to 100 pF - 1000 + ' 100 khz
Greater than 100 pF - 1000 + 100 Hz

b, Measurement accuracy - 2 percent of measurement

‘¢. Impressed voltage - 2 jil Vrms
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10.3.3.1,3 Dissipation/Power Factor, Nonhermetic Plastic Capacitors and Paper
. Capacitors - Nonhermetic plastic capacltors and paper capacitors shall be measured
undexr the following conditions:

a. Test frequency - 1000 + 100 Hz
* b, Test voltage -20 percent of rated voltage
c. Measurement accuracy - 2 percent

10.3.3.1.4 Dissipation/Power Factor, Hermetic Plastic Capacitors =~ Hermetic plastic
capacitors shall be measured under the following conditions:

" a, Test frequency:

0 to 1 uf - 1000 + 100 Hz
Greater than 1 uF - 60 + 6 Hz

b. Test voltage - 5 percent of rated voltage

10. 3 3.1.5 Dissipation/Power Factor, Glass Qapacitors - Glasa capacitors shall be
meagsured under the following conditions:

a. Test frequency - 1000 + 100 Hz
. ) b. Measurement accuracy - 2 percent of 0,0005 pF whichever is greater,

10.3.3.1.6 ' Digsipation/Power Factor, Mica Capacitors - Mica capacltors shall be
meagured under the conditlons as follows: '

J ‘ a. Test frequenoy:!

0 to 1000 pF - 1000 + 100 kHz
Greater than 1000 pf - 1000 + 100 Hz

b. Méasurement accuracy - 2 percent
10.3.3.2 Accept—-Reject Criteria - Capacitors shall meet the dissipation/power

factor requirements as specified., Capacltors that fall to meet these requirements shall
be removed from the lot. o

10.3.4 DC Leakage
10.3.4.1 Test Methods

10.3.4.1,1 DC Leakage, Solid Tantalum Capacltors - Solid tantalum capaciltors shall
be tested as specified in Method 302 of Standard MIL-STD-202. Nonpolar capacitor
measurement shall be made in both directions. The dc leakage measurement shall be made
within 5 minutes after the voltage is applied. A 1000-ohm resistor shall be placed in
serles with the capaclitor to limit charging current, Capacltors shall be tested at 25°C,
85°C and 125°C with rated voltage, as specified, applied. Measurement accuracy shall be
2 percent or 0,002 microampere, whichever is greater. ‘
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10.3.4,1.,2 DC Leakage, Nonsolid Tantalum Capacitors -~ Nonsolid tantalum '
capacitors shall be tested as specified in Method 302 of Standard MIL-STD-202, Nonpolar
capacitor measurements shall be made in both directions, The de leaskage measure-
ment.shall be made within 5 minutes after the voltage has been applied. Capacitors shall
be measured at 25°C with rated voltage, as specified, applied, Measurement accuracy
shall be 2 percent ox 0,02 microampere, whichever is greater,

10.3.4.2 Accept-Reject Criteria - Capacitors shall meet the de leakage requdirements
as speclfied. Capacltors that fall to meet these requirements shall be removed from
the lot.

10.3.5 Dielectriq Strength

1003-501 Test Methods

: 10.3.5,1.1 Dielectric Stremgth, General ~ Capacitors shall be tested as specified in
Maethod 301 of Standard MIL-SID~202. The following details shall apply:

a, Points of application of test voltage - Between all mutually insulated
points,and then between all insulated points and ground,

b. Examination after test - For evidence of arcing, flashover, breakdown
of insulation, or other damage,

¢, Test voltage, duration of application of test voltage, and limlting
value of surge current shall be as specified in the applicable
paragraphs referenced in table II to table V inclusive,

10.3.5.1.2 Dielectric Strength, Ceramic Capacitors - The following details shall
apply for the dielectric strength test:

a, Applied voltage:

Rated voltage 0 to 500 Vde. - 250 percent of rated voltage.
Rated voltage greater than 500 Vdec -~ 175 percent of rated voltage.

b. Points of application of applied voltage - Between terminals,

¢. Duration of appiication of test voltage - 5 + 1 seconds,

d. Surge current limit - 50 mA,

10.3.5.1.3 Dielectric Strength, Nonhermetic Plastic Capacitors ~ The following
details shall apply for the dielectric strength test:

a. Applied voltage - 400 percent of rated voltage
b, Duration of application of test voltage - 15 + 1 second,

¢. Surge current limit - 14
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10.3.5.1.4 Dielectric Strength, Paper Capacitors - The following details shall apply
for the dlelectric strength test:

a. Applied voltage:

For measuring between terminals - 200 percent of rated dc voltage.
For measuring terminal to case - 250 percent of rated dc voltage,

b. Duration of applied voltage -~ For measuring terminal to case,
5 + 1 sacond.

C. Surge current limit - 1A

10.3.5.1.5 Dilelectric Strength, Hermetic Plastic Capacitors - The following details
ghall apply for the dielectric strength test:

a, Applied vqltage - 200 percent of rated voltage.,
b+ Duration of applied voltage - 5 + 1 second.
c. Surge current limit - 1A,

10.3.5.1.6 Dielectric Strength, Glass Capacitors - The following details shall apply
for the dielectric strength test: '

a. Applied voltagaA- 300 percent of rated voltage
b. Points of application of applied voltage ~ between terminals
¢. Duration of applied voltage - 5 + 1 seconds
d.lSurge current limit - 20 mA
10.3.5.2 Accept-Reject Criteria - Capacitors that have leakage currents greater
than the specified maximum 1imit, as specified by the procuring activity, indicated

by the current measuring device or fault indicator, or that show evidence of arcing,
flasghover, breakdown of insulation or other damage shall be xemoved from the lot,

10.3.6 Insulatlion Resistance

10.3.6.1 Insulation Reéistance, Tantalum Capacitors

10.3.6.1.1 Test Method - Tantalum capacitors with plastic insulated sleeves shall
be tested as specified in Method 302 of Standard MIL-STD-202., The following details
shall apply: -
a. Teat temperature — 25°C
b, Test voltage - 3500 + 5 Vde
¢. Duration of applied voltage - 60 + 10 seconds

d., Points of measurement -~ Between case and ground
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. 16;3.6.1.2 Accept-Reject Critexia ~ The insulatlon resistance of capacitor sleeving
shall be not less than 1000 megohms. Capacltors that fall to meet this requirement
shall be removed from the lot.

10.3.6.2 Insulation Reslstance, Ceramic Capacitors

10.3.6.2,1 Test Method - Ceramic capacitors shall be tested as specified in Method 302
of Standard MIL~STD-202, The following details shall apply:

a. Test temperatures -‘25"0

b. Test voltage ~ Rated voltage

¢, Duration of appliefd voltage -~ 5 seconds

d., Points of measurement - Between all mutually insulated points
e. Surge current limit - 50 mA

10.3.6,2.2 Accept~Reject Criteria - The insulation resistance shall be 100,000
megohms. Capacitors that fall to meet this requirement shall be removed from the lot.

10.3.6.3 Insulation Resistance, Paper Capacitors

10,3,6.3.1 Test Methods ~ Paper capacitors shall be tested as specified in Method 302
f Standard MIL-STD-202, The following detalls shall apply:

a. Test temperature ~ 25 + 3°C and maximum rated temperature * 3°C.
b. Polnts of measurements
1, Terminal to terminal - Insulation resistance shall be measured .
between terminals at 25 -+ 3°C, and at the maximum rated tempera-—
ture + 3°C.
2. Terminals to case - When the case 18 not a terminal, the
measurement shall be made between each terminal and the case
at 25 + 3°C. :

¢, Test voltage — Rated voltage or 500 + 50 Vdec, whichever is lower,

d. Time constant of measuring circuit (including capacitor) - Not
more than 30 seconds.

a, Surge current limit - 1A,

10.3.6.3.2 Accept—Rejedt Criteria ~ Capacitors shall meet the insulation resist-
ance requirements as specified, Capacitors that fail to meet these requirements
shall be removed from the lot. o
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. 10.3.6.14 Insulation Resistance, Hermetic Plastic Capacitors

10.3.6,4.1 Test Method - Hermetic plastic capacitors shall be tested as specified
in Method 302 of MIL-STD-202, The following details shall apply:

a, Test temperature - 25 3°C
b. Test voltage ~ Rated voltage or 500 +50 Vde, whilchever is loﬁer
o. Duration of applied voltage - 60 +10 seconds

d. Points of measurement -~ From terminal to terminal and from each berminal
to case.

10.3.6.4.2 Accepb-Rejeot Criteria - The insulatlon resistance shall be as follows:

a. Terminal to terminal
{1} 0 to 0,68 microfarads - 100,000 megohms minimum
{2) Greater than 0.68 microfarads - 68,000 megohms
b, Terminal to case - 100,000 megohma
Capacitors that fall to meet these requirements shall be removed from the lot,

- 10.3.6,5 Insulation Resistance, (Glass Capacitors

10.3,6.5.1 Test Method -~ Glassg oabacitors shall be tested as specifled in
Method 302 of MIL~STD-202. The following details shall apply.

a. Test temperature - 25'3300

b. Duration of applied voltage - 5 seconds minimum
o. Test voltage - Rated voltage

d. Peinta of measurements ~ Terminal to terminal
e, Surge current limit - 50 mA

10.3.6.5.2 Accept-Releat Criteria -~ The Insulabion resistance shall be 500,000
megohms. Capacltors that fail to meet this requirement shall be removed from the lob.

10,3.6.6 Insulabtion Resisbance, Mica Capacitors

10.3.6.6.1 Taest Method -~ Mica capacitors shall be tested as specified in Method
302 of MIL-STD-202. The following detalls shall apply:

a. Test temperature - 25 3300
b. Test voltage -~ 100 +10 volts
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. ¢. FElectrification time - 10 seconds to 2 minubes

d. Points of measurement -~ Terminal to terminal
e. Surge current limit - 5 ml

10.3.6.6.2 Accept-Reject Criteria - The Insulation resistance shall be as follows:

a. Nominal ocapacitance 10,000 pF or less - 100,000 megohms
b, Nominal 6apacibanoe greater than 10,000 pF ~ 1000 megohms
Capacitors that fail to meet these requirements shall be removed from the lot.

10.4 Conditions and Methods of Testing - Unless obtherwise specifiled, all tests
ghall be performed at the general test conditlons specified in MIL-STD-292.

10.4.1 Temperature Cycling - Temperabture cyeling shall be as specified in Method
102 of MIL-STD-202. The test shall consist of 10 cyeles, performed continuously at
test condition C.

10.,4.2 Thermal Vacuum Bake - Thermal vaouum bake shall be performed as follows:

a. Pressure - 1072 torp
. b. Temperature - 125°¢
¢y Time - 24 hours
10.4.3 .Sea} Leak

10.4.3.1 Seal Leak, Fine - Capacitors shall be tested in accordance with Method
112 of MIL-STD-202. The followlng details shall apply:

a. Test condition C (except that the gross leak test shall be as specifiled
in paragraph 10.4,3.2).

{1) Procedure number - III
(2) Degree of leakage rate sensitivity - 10"8 atm co/seo
Capacltors that fall to meet this leakage rate requirement shall be rejected from the lot.

10.4.3.2 Seal Leak, Gross ~ Capacltor shgll be immersed for 4 to 5 minutes in
a water bath maintained at a temperature of 85°¢ +5 C. The temperature of the part
shall not exoceed 40°C at the time of immersion. During the time the part is in the
water bath, there shall be no conbinuous flow of alr bubbles or leakage of compound
from the part body. Capacitors that fall to meet this requirement shall be rejected
frgm the lobt.  After removal from the bath, the part shall be dried for 2 hours ab
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10.4.3.3 Seal Leak, Electrolyte

10.4,3,3.1 Seal Leak, Tantalum Slug Capacitors - Capacitors shall be tested by one
of tha following methods :

a, Thymol blue - Apply thymol blue (0.04 percent) iIndicator to each
capacitor around the cover seal "and anode lead. Evidence of
electrolyte leakage will be indicated by change of color of thymol
blue from yellow to red Remove the thymol blue with deionized water
rinse.

b.-Litmus paper - Moilsten blue litmus paper with delonized water and
apply to the seal and anode areas of each capacitor with a wiping
motion. Electrolyte leakage will be indicated by a change in paper
color from blue to pink or red.

Capacitors that show eviderce of leakage shall be rejected from the lot.

10.4.3.3.2 Seal Leak, Tantalum Foil Capacitors - Capacitors shall be placed with
the terminals facing sideways {(not u ward) on a clean sheet of absorbent paper and
exposed to a case temperature with 390 of the applicable maximum rated temperature
for a minimum of 1 hour, After the test, capacitors shall be vigually examined for
evidence of leakage of liquid or f£filling compound, or bubbles f£rom the seal. QCapacitors
that show evidence of leakage shall be rejected from the lot.

10.4.4 Radiographic

10.4,4.1 Radiographic Procedure - Capacitors shall be subjected to radiographic
examination as specified in Standard MSFC-STD-355 to determine that internal construc-
tion 1s as spacified .

-

10.4,4.2 Radlographic Analysis - Each rédiograph shall be analyzed in accordance
with the following eriteria. Capacitors exhibiting deviation from these criteria shall
be removed from the lot,

&, Interior elements shall be propexrly positioned.
b, There shall be no voids in encapsuiating or_pottiﬁg compounds ,
c, There shall be no inhomogeneities in materials,
d.  There shall be no fbreigﬁ materiéls.

e; ~There shall be no broken elements,
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10,4.5 Burn-in

10.4.5.1 Burn~-in, Solid Electrolyte Tanbtalum Capacitors - Capaaitovs shall be
oondibioned ag specified in Method 108 of MiL-S1D-202. The following details shall apply:

a., Applied voltage -~ 100 percent of rated veoltage for 125% operation,
be Time = 2H8+8 hours
0. Temperature - 125 +2°C
d. The power supply be capable of delivering 30 amperes to a shorbed capaocitor.
e, Polarity (nonpolar capacitors) - Equal time in each direction
10.4.5.,2 Burn-in Nonsolid Electrolyte Tantalum Capacitors - Capacitors shall

be conditioned as specified in Method 108 of Standard MIL-STD-292., The following detaills
shall apply:

a. Applied voltage - 100 percent of rated voltage for 85°C operation.

b. Time - auo*8

hours
d. The power supply be capable of delivering 30 amperes to a shorted capacitor.

e, Polarity (nonpolar capacitors) - Equal time in each direction

10.4.5.3 Burn~in, Cerami¢ Capacibtors - CapaoitbrS'shall be conditioned as specified
in Method 108 of MIL-STD-202, The following couditlons shall apply:

a. Applied voltage:

Voltage rating up to 1000V -~ 200 percent of rated voltage
Voltage rating greater than 1000 volts - 100 percent or rated voltage

be Time - U8 +8 hours

e. Temperature - 125 ¢g°c

d. Voltage surge limit - 25 percent of applied veoltage

10.4.5.4 Burn-in, Hermetic and Nonhermetic Plastic Capacitors - Capacitors shall
be conditioned as specified in Method 108 of Standard MIL-STDP~202. The following details
shall apply!

a. Applisd voltage ~ 100 percent of rated voltage
b, Time - Hﬁfg hours ' '
¢. Temperature -']25 ig°c

d. Voltage surge limit - 10 percent of applied voltage
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10.1,5.6 Bupn-in, Paper Chpadliors - Capaoitors‘shall be conditioned as gpecified
in Metheod 108 of MIL-STD-202., The following detalls shall apply::

a. Applied voltage - 100 percent of rated voltage
b. Time - 48*0 nours
¢, Temperature - 125 +2°C
d. Voltage surge limit - 25 percent of applied voltage
10.4.,5.6 Burn-~in, Glass Capacitors and Mica Capacitors ~ Capacitors shall be

conditioned ag specified in Method 108 of MIL-SID-202. The following details shall
applys

a. Applied voltage - 300 percent of rated voltage
b, Time ~ Nng hours '
¢. Temperature - 125 ig°c

d. Voltage surge limit -~ 10 percent of applied voltage
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APPENDIX B

Minimum Screening Requirements for Clrcult Breidkerxs

10, General Requirements — Circuit breakers shall meet all applicable requirements
of this document, : '

10.1 Screening Requlrements = Clrcuit breakers shall meet all applicable screening
requirements apeclfied in this appendix. When this appendix specifies that requirements
shall be "as specified" these requirements shall be specified by the procuring activity
in the ordering data.

10.1.1 Screening Inspection - Each circuilt breaker supplied to this document shall

be gubjected, in the sequence shown, to all applicable examinations, tests and measure-
ments specified in table I. The visual examination, internal, shall be performed
immediately prior to sealing, regardless of how many times it has been performed prior

to this time. All other examinations, tests, and measurements shall be performed aftex
all manufacturing processes have been performed. All circuit breakers that pass these
examinations, tests, and measurements shall be marked with the symbol '"S$" in front of the -
. part number. :

Table I. Screening Requirements

Hermetic
Examination or Test Sealed Nonhermetic
1. Visual exéminatioﬂ, infernal 10.2.1 10.2,1
2+ Electrical and mechanical 10.3 _ 10.3
measurements, EML ‘ .
3. Vibration 10.4.1 - 10.4.1
4. Thermal shock ; 10,4.2 10.4.2
5. Burn-ii 10.4.3 10.4,3
6. Seal leak,fine | 10.4.4.1
7. Seal leak, gross 10.4.4.2 ,
8, Electrical and mechanical 10.3 10.3
measurements, EM2
9. Radlographic ) ) 10.4.5 10.4.5
19. Visual examination, external 10.2.2 10.2.2
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. 10.2 Visual Examinations - Unless othen;.vise specified all visual examinations
 ghall be made at the general test conditions specified in Standard MIL-STD-202,

|

| 10.2,1 Visual Examination, Internal~ Circuit breakers that fall to meet the
following requirements, when examined under the magnification specified, shall be removed
from the lot,

a. Soldering and welding shall be free of imperfections (10X),

b. Aséembly of internal parts shall indicate that proper manufacturing
technliques have been used (10X),.

c. There shall be no cuts, breaks or abrasions in insulation (10X).

d. Wire shall be the correct length and shall contain no kinks (10X).

e. Wire insulation shall contain mo cracks, breaks or cuts (10X).

f. %irc?it breakayr shall contain no solder flux or other foreign matter
© (10%).

g+ There shall be no defects in workmanship, construction, design,
materiale and processes which could render any circuit breaker unsuitable
for its intended use (10X).

h. When lubriecation is required, the quantity, quality and application
" sghall be suitable for proper lubrication of the moving parts (10X),

i; The following characteristics shall be as specified:
L. Minimum clearances (10X).
2, Critical dimenaiﬁns (10X).
3, Intexnal design and construction (1X).
10.2.2 Visual Examination, External - Circuit breakers that fail to meet the

following requirements, when examined under the magnification specified, shall be removed
from the lot:

a. There shall be no cracks, blisters, or any other imperfections affecting
operating characteristics, or form, fit or function of the c¢irxcult
breaker (7X).

b. There shall be no imperfections in seal welds, coating, casting or plating
(7X).

¢. Glass seals shall be free of cracks (7X).
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d. Marking shall include, but not be’ limited to:
1, Part number (1X). |
2. Lot or date code (iX)..
3, Serial number (1X).
e, Therfollowiﬁg cﬁaﬁacteriatics shall be as specified:
1. External design and comstruction (1X).
2. Dimensions (1X),
3. Weight (1X).
. 10.3 Electrical and Mechanical Measurements - The electrical and mechanlcal measure-
ments EM]. and EM2 shall conslst of the measurements specified in table II, made in the
oxdexr shown. - The accept-reject criteria shall be as specified herein or, when applicable,

as specified by the procuring activity. ALL measurements shall be recorded and submitted
to the procuring activity as specified in paragraph 3.1.3,

10.3, 1 Measurement Conditions - Unless otherwise specified, all measurements shall
be pexformed at the genmeral test conditions specified in Standard MIL-STD-202.

10.3.2 Dielectric Strength

" 10.3.2,1 Test Method - Circuit breakers shall be tested in accordance with Method 301
of Standard MIT-STD-202, The following details shall apply:

"a. Speclal preparations - Circuit breakers shall be mounted or placed
on a metal plate (ground) or V- block as applicable.

b. Test voltage - The test voltage shall be as specified in table IIIL.

C. Duration of test voltage - The test voltage shall be applied for
60 + 10- seconds.

d., Pointa of application of test voltage-- Between a11 mutually insulated
polnts,and then between all insulated points and ground with the
circult breaker in-each of its operating positions.

e. Examination during test - Leakage current shall be monitored during test.

f. . Examination after test - Parts shall be examined for evidence of arcing,
flashover, breakdown of insulation or other damage.
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. Table II. Electrical and Mechanical Measurements
| Accept—~
Test Reject
Method Criterin
Meagurements Types Paragraph Paragraph
EML
1. Dielectric Strength All 10.3,2.1 10.3.2.2
2., Voltage Drop Magnetic 10.3.3.,1 10.3.3.2.1
3. Voltage Drop Thermal 10.3.3.1 10,3.3,2.2
4, Contact Resistance | Hagnetic 10.3.4.1.1 10,3.4.1.2
5. Contact Resistance Thermal 10.3.4.2.1° 10.3.4.2.2
6., Performance Test All 10.3.5.1 10.3.5.2
7. Operating Force All 10.3.6.1 10.3.6.2
8. Insulation Resistance All 10.3.7.1 10.3.7%2.1
B2
9. Dielectric Strength ALl 10.3.2.1 10.3.2.2
10. Voltage Drop ‘Magnetic 10.3.3.1 10.3.3.2.,1
11, Voltage Drop Thermal 10,3.3.1 10.3.3.2.2
12. Contact Resilstance Magnetic 10.3.4.1.1- 10.3.4,1.2
13, Contact Resistance Thermal 10,3,4.2,1 10.3,4.2.2
14. Performance Test All 10.3.5.1 10.3.5.2
15, Insulation Resistance All %0.3.7.1 10.3.7.2.2
::Doghﬁ- NG Sgg MSFC-S_PF-C—].IQS
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Table III. Test Speeifications ¢
Working Voltage Dielectric Strength Insulation Resistance
(See Note 1) ‘
Minimum
. Insulation
Graater Up to and . DC Test Resilstance
Than Including " rms Test Voltage Voltage Megohms
0V 00V 300 100 1000
i
100 v 175 v 500 300 7500
175 v 700 v 2.8 X working voltage 500 7500
(See note 1) o F
700 vV 1.4 X-working voltage 1000 10,000
pluag 1000 V
WOTE:

1. 'The working voltage shall be as specified.

10.3.2.2 Accept-Reject Criteria ~ Clrcuit breakers that have leakage current paths that
exceed 100 microamperes or show evidence of arcing, flashovér, breakdown of insulation
or othear damage shall be removed from the lot.,

10.3.3 Voltage Drop

10.3.3.1 Test Method ~ The voltage drop test shall consist of the following steps
in the sequence listed:

a.

b.

C,

d.

Nominal rated current shall be applied for 30 minutes.

The circult breaker shall be activated six times with the nominal
current flowing.

Steps b and ¢ shall be repeated twice, for a total of three measure-

ment_:s .

~ The voltage drop shall be measured, with the nominal current flowing,
by the voltmeter-ammeter method. (The measurement accuracy shall
be +5 percent).
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. 10.3.3.2 Acéept-Reject Criteria

10.3.3.2.1 Accept—Reject Criteria Magnetic Circuit Breakers ~ The voltage drop for any
measuremwent shall not exceed 0.2 volts, Circult breakers that fatl to meet this require~
ment shall be yemoved from the lot. , :

10.3.3.2.2 Accept-Reject Criteria, Thermal Circult Breakers - Thermal circult
breakers shall meet the following requlrements,

a. The voltage drop shall not exceedf0.2 volts,
b, The power dissipated shall not exceed 15 watts.
Clxcult breakers that fail to meet these requirements shall be removed from the lot.

10.3.4 Contact Reslstance

10.3.4.1 Contact Reaistancé, Thermal Clrouit Breakers

10.3.4.1.1 Test Method ~ The econtact resistance of clrcuilt breakers shall be
measured as specified in Method 307 of Standard MIL—STD—202. The following detalls shall
apply!

a, Measurements - Between the terminals of the contacts of the
game pole. forming a switching circuit., Measurements shall be made
with the circult breaker in each of its operating positions.

b. Test current - 100 peréent rated,

¢. Number of test actuations - one.

d, Number of measurements per actuation - One,

10.3.4.1.2 Accept—~Reject Criteria - Circuit breakers that fail to meet the require-
ments apecified in table IV shall be removed from the lot.

10.3.4.2 Contact Resistance, Thermal Circult Breakers

10.3.4.2.1 Test Method - The eircult breakers contacts shall be manually operated
to successlvely interrupt and make a test circult having a dec resistive load of one-half
the current rating of the circuit breaker or 200 mA, whichever is less, at 26 + 2 volts.
The contact resistance (specified as millivolt drop) shall be completed by averaging the
results of 10 measurements, each measurement shall be taken after a consecutive contact

closure. All measurements shall be made across the cilrcult breaker external eleetrical
tarminals.,

10.3.4,2,2 Accept-Reject Critexia — Clrcuilt breakers thét fail to meet the contact
rasigtance requlrements specified shall be removed from the.lot.
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10.3.5 Performance Test

10.3.5.1 Test Method - The-performanée test shall consist of the following steps
in the sequence listed: )

a+ Unless otherwlse aspeacifiled, 115 percent of nomlnal rated current
shall be applied for 1 hour or until the breaker trips, whichever
occurs first.

b. Unless otherwvise specified,l45 percent of nominal rated current shall
be applied for one hour, ar until the breaker trips, whichever is
first,

¢.. Unless otherwise specified,200 percent of nominal rated current shall
be applied for 40 seconds, or until the breaker tips, whichever is
firat, . ‘ . . : ’

Teble IV, -Contact Resistance, Magnetic Circuit Breaker

Current :
" Rating De 60 Hz 400 Hgz
(See Note 1) - Resistance Impedance Impedance
. (amperes) {ohms~max) (ohms~max) (ohms-max)
0.05 680.0 690.0 710.0
0.50 5.4 6.0 6.6
1,0 1.35 1.5 1.61
2.0 0.40 - 0,40 0.50
3.0 0.15 0,15 . 0.17
4,0 0.10 0.10 . 0.12
5.0 0.061 0.063 . 0.072
6.0 0,042 0,043 0.050
7.0 0.036 0.036 0.040
8.0 0,027 _ 0.028 - 0.035
9,0 0.022 0.022 0.028
10.0 0.018 0.021 0.024
. 12,5 0,012 , 0.013 - 0,013
15.0 0.009 0.009 0.010
20.0 0.006 0,006 0.007
NOTE:

1. Gurrént.rating shall be as specified.
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'- 10.3.5.2 Accept~Reject Griteria: =~ Circuit breaker trip time shall be as follows:
Test a. - Trip time greater than one hour
Test b, - Trip time less than one hour
Test c. - Tyip time'greater than 15 seconds but less than 40 gaconds .,
Circult breakers that fall to meet these réquirementa shall be removed from the lot.

10.3.6 OQOperating Force

10.3.6.1 Test Method -~ The force or torque, as applicable, required to change contact
positions of circult breakers shall be determined by any.suitable method,

10.3.6,2 Accept—Reject Oriteria - Circuit breakers that fail to meet the require-
ment's that follow shall be removad from the lot:

a. ° The operating force, or torque, shall be as specified.

b. The operating force, or tordue, of each part shall not vary more than
10 pexcent from the average of all parts bearing the same part number.

10.3.7 Insulation Resistance

b

10.3.7.1 Teat Method =~ Circult breakers shall be teéted in accordance with Mathod 302
.of Standard MIL-STD-202. The following details shall apply:

i, Test voltage - The test voltage shall ﬁe as specified in table IIi.

b.- Special preparations - Circuit breakers shall be mounted or placed
on a metal plate (ground) or V- block, as applicable,

¢: Points of measurements - The measurements shall be made first between
all mutually insulated points,and then between each insulated point
and ground,wlth the circult breaker in each of 1ts operating positioms.

d,  Electrification time - The electrification time shall be the time
required for the reaistance reading to stabilize, or 60 th sec.,
whichever is greater. '

10.3.7.2 Accept-Reject Criteria

10.3.7.2,1 Accept-Reject d:iteria, EM1 ~ The minimum insulation resistance shall be
as speclfied in table IIL. Parts that fall to meet this insulation resistance value
shall be removed from the lot,
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10.3.7.2.2 Accept-Reject Criteria, EM2 ~ The minimom insulation res
be the highest of: '

(a) As specified in table III

" (b) 90 percent of the EML value

istaﬁce shall

Parts that fall to meet the insulaton resistance value specified above shall be removed

from the lot,

10.4 Conditions and Methods of Testing - Unless otherwlse specified

y all tests

shall be conducted at the general test conditions specified in Standard MIL-STD-202,

10.4.1 Vibration =~ The following details and conditions shall apply to the vibration

teats

a. Mounting - Circult breaskers shall be rigidly mounted by normal mounting

maans .

b, Axes of vibration and time - Circuit breakers shall be vibrated for one
minute in each circuit breaker position and in each of three mutually

‘perpendicular planes, (6 minutes total)

e, Vibration level - Circult breakers shall be subjected to
spectrum of random vibration: -

20 to 80 Hz ' 3 db/octave increase from
‘ o 0.03 g2/Hz to 0.3 g2 /Hz

80 to 500 Hz 0.3 g2/Hz (20.,g) constant

500 to 2000 Hz 3 db/octave decrease from

0.3 g2/Hz to 0.03 g2/Hz

the following

d. Characferistic monitored during vibration - Contact chattering as
gpecified in Method 310, test condition A, test cireult B ,of Standard

MIL-STD-202 shall be monitorad during vibration.

@, Accept-reject criteria -~ There shall be no opening of closed contacts

greater than 10 microseconds in duration, and no closing

of open

contacts greater than 10 microseconds in duration, Circult breakers
that faill to meet these requirements shall be removed from the lot.

10.4,2 Thermal: Shock ~ Circult breakers shall be tested in accordance with Method

107 of MIL-STD-202. The following detalls shall apply:

a. Mounting - Normal mounting means,and in such a manner that there is
least 1 inch of free alr space around each circuit bregker,

b. Test condition — B (except that the number of cycles shall be three

instead of five;) monitor continuity of. contacts.
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. ¢. Examination after cycling - Circuit breakers shall be examined for evidence
of mechanical damage.

d. Discontinuities ~ No discontinuities during thermal shock are allowed.

10.4.3 Burn-In - With the circult breaker in the on position, subject it to the
maximum operating temperature specified for the circuit breaker at the specified current
for that temperature for 24 hours. Allow circult breaker to return to 25°C before further
testing. '

10.4.4  Seal leak

10.4.4.1 8Seal Leak, Fine - Circult breakers shall be tested in accordance with Method
112 of Standard MIL-STD-202, The following details shall apply:.

Test condition - C (except that the gross leak. test shall be as specified
in paragraph 10.4.4.2). :

(1) Procedure number - III _
(2) Degree of leakage rate sensitivity - 10-8 atm cc/sec
Parts that fail to meet this leakage rate requirement shall be removed from the lot,

10.4.4.2 BSeal Leak, Gross =~ Circult breakers shall be immersed for 4 to 5 minutes
in a water bath maintained at a temperature of 85°C + 5°C. The temperature of the
part shall not exceed 40°C at the time of immexsion., During the time the part is in the
watex bath there shall be no continuous flow of alr bubbles or leakage of compound
from the part body. Parts that faill to meet this véquirement shall be removed from the lot.
After removal from the bath the paxt shall be dried for 2 hours at 25°C.

10.4.5 Radiographic

10.4.5 Radiograpbic Progedure - Circuit breakers.shall be subjected to radiographic
inspection as apecified in Standard MSFC-STD—SSS.

10.4.5.2 Radiographic Analysis - Each radiograph will be analyzed in accordance with
the following criteria, Circult breakers exhibiting deviations from this criteria shall
be removed from the lot: : -

a. Acceptable lots shall be of a homogeneous construction, and shall.
be as specified. Circult breakers bearing the same part number shall
have the same internal comstruction.

b. The radiographic examination shall include, but not be limited to,
ingpection for foreign particles, solder splash, loose or misaligned
parts.

¢, Wires shall not be pulled tight unless specifically designed in this
mannex, Theére shall be no loops or excessive bends in the lead wire,

CODE DWG o
IDENT NQ| SIZE MSFC-SPEC~1198

i. ‘ _ A [sheer 50




Downloaded from http://www.everyspec.com

LORTINUALIUM DHEED
, REVISIONS ' iil

SYM DESCRIPTION pDATE | APPROVAL

Mary FORM +£4+8 IVEK I IUAL)} HUYEMBEN 1H0Z)

d. ‘There shall be no visible extraneous matexrial {loose bonding material
will be considered extraneous material).

e;' -There shall be no wires present other than those connecting specific

areas of the part, except where the design of the part calls for the
uge of additional wires.

f. There shall be no evidence of defects in any internal element in the
part. '

CODE DWG ‘
IDENT NQ SIZE MSFC-~SPEG-1198
F—.-.-"l -

] _ _ | A SHEET _B-11




Downloaded from http://www.everyspec.com

EFC FORM 422-B (VERTICAL) {NOVEMBER 19632) CONTINUATION SHEET ) . ! j
; ""’ | —REvisions 1
SYM DESGRIPTION . PATE APPROVAly._

.  APPENDIX C

Minimum Screening Requirements for Crystals, Frequency Standard

10. General Requirements - Crystals shall meet all applicable requirements of this
document., -

10.1 Screening Requirements - Crystals shall meet all applicable screening require-
mente specified in this appendix, When this appendix specifies that requirements shall
be "“as speclfied" these requirements shall be specified by the procuring activity in
the ordering data. , '

10.1.1 Screening Inspection - Each crystal supplied to this document shall be
subjected, in the sequence shown, to all applicable examinations, tests and measurements
specified in able I. The visual examination, internal, shall be performed immediately

. prior to sealing, regardless of how many times it has been performed prior to this

~ time. All other .oxaminations, test and measurements shall be performed after all manu-
facturing processes have been performed. All crystals that pass these examinations, tests,
and measurements shall be marked with the symbol "S" in front of the part number,

10.2 Visual Examinations - Unless otherwise specified, all visual examinations
shall be made at the general test conditions specified in Standard MIL-STD-202.

10.2.,1 Visual Examination, Internal ~ Crystals that fall to meet the following
.raquirementa, when examined under the magnification specified, shall be removed from
the lot: )

a. Assembly of crystals to mounting brackets and terminal headérs shall
- indicate that proper manufacturing techniques have been used (10X),

b, Wire shall be the correct length and shall eontain no kinks (10X).
c. Wire 1nsu1atiohjshali contaiﬁ no cracks, breaks or cuts (10X).
d. Gr&atals shall contain no solder flux or other foreign matter (10X).
! '_ e. Soldering and welding shall be free of imperfections and splashes (10x).
£, Tﬁe lead wire shall be adequately bonded to the crystal chip (10X).
g« There shall bée no scratches on the resonator plate (10X).
h. There shail be no scratches on the silver and nickel deposition (10X).

i. The resonator plate edge shall not be chipped: (0X).
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Table 1. Screening Requirements

Clear Glass
Examination Hermetic Sealed Encased
or Test Crystals Crystals
Visual Examination, 10.2,1 10.2.1
Interna;
Electrical Measutements, 10.3 10.3
EML ) ,
Thermal Shock 10.4.1 10.4.1
ShOCk 10.4-2 101402
Electricai'Méasurementa,- 10.3 10,3
EM2 '
Burn~In 10 4.4 10.4.4
Seal Leak, Fine 10.4.5.1 10.4,5.1
Seal Leak, Gross 10,4.5.2.1 10.4.5.2.1
Electrical Measurements, 10.3 10.3
EM3 ' ‘ .
Particle Impact Noilse 10.4.7 10.4.7
Detection (PIND) ‘
Radlographic 10,4.6 10.4.6
Visual Examination 10,2.2.1 10.2,.2,2
External
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. The suppo’rt post shall not be bent (1X).
k. There ahall be no pinholes in, and o unevenneun of deposition over the
- electrodes (10X). '
1. There shall be no defects. in workmanship, construcﬁion, design,
© materials and processes which could render any crystal unsultable for
its intended use (10X),
The following characteristics shall be as specified:

. 10.2.2 Vvisual Examination, External

2, Critical dimensions (10X).

1. Minimum clearances (10X).

3. Ihternal design and construction (1X).

10.2.2,1 Visual Examination, External, Hermetic Seaied Crystals — Hermetic sealed

crystals that fall to meet the following requirements, when examined under the
magnification specified, shall be removed from the lot:

a.

be

Ce
d.

e,

£.

There shall be no cfacke, blisters, or any other imperfections
affecting operational characteristics, or form, fit or function of
the crystal (7X).

There shall be no imperfections. in seal welds, coating, casting or
plating (7X).

Glass seals shall.be free of cracks (7X). ‘ _
Insulﬁted'sieeves (1£ used)‘shall be free of nicks and gouges'(7x).
Marking shall includé;but not be limited to: o

1. Part number (1X),

2., Lot or date code (1X).

3. Serial number {(1X). .

The following characteriatics shall be as specified'

1. External design and construction (1X).

2, ,bimeneions (AX). -

3. Weight (1X).
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' 10.2.2 Visual Examination, External, Clear Glass Encased Crystals ~ Clear glass

-1

b,

Co
d.

€.

g

£.

encased crystals that fail to meet the following requirements, when examined under the
magnification specified, shall be removed from the lot: ’

FEach crystal shall indicate that. proper manufacturing techniques have
been used (10X).

Wire shall be the correct length and shall contain no kinks; wire
insulation shall contain no eracks, breaks or cuts (10X).

Crystals shall contain no solder flux or other foreign matter (10X).

Thexre shall be no ckacks in the glass encasement (10X).

" There shall be no defects in werkmanship which could render any

crystal unsuitable for its intended use (10X).

There shall be no imperfections affecting operatlonal characteristics,
or form, f£it or function of the crystal (7X).

Marking shall include but not be limited to:

1, Part number (ix).

" 2, Lot or date code (1X).

3. Serial number (1X).

The following'charaﬁteristics shall be as specified:

1, Internal dgsign and construction (1X).

2. External design and construction (1X).
3. Dimensions (1X}.

10.3 Electrical Measurements - The electrical measurements EML, EM2, and EM3 shall

conglst of the measurements specified in Table II, made in the order shown. The
accept~reject ariteria shall be as specified herein or, as specified by the procuring
activity. All measurements shall be recorded and submitted to the procuring activity
as specified in paragraph 3:1l.3. : : '
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Table IL. Electrical Measurements
Accept~
Reject
Test Criteria
Method Paragraph
Measurementa Types Paragraph (See Note 1)
EML
1, Insulation Resistance AllL 10.3.2.1 10.3.2,2.1
Z+ Frequency & Equivalent Controlled 10,3.3.1.1 10.3.3.2,1
Reslgtance Rated ~ Temperature 10.3,3.1,2
Drive Level 10.3.3.1,4
‘10.3l3'1.5
: 10,3.3.1.6
10.3.3,1,8
3. Frequency & Equivalent Nonecontrolled 10.3.3.1.1 10.3.3.2.1
Reglatance Rated Drive Temperature 10.3.3.1.2
Level 10.3,3.1.4
1003.301!5
10.3.3.1.7
] 10.3.3,1.8
4. Frequency & Equivalent Controlled 10.3.3.1.1 10.3.3.2.1
Resigtance Minimum Temperature 10.3.3.,1.3
. Drive Level 10.3.3.1.4
10.3.3.1.5
1003-3-1.6 )
10.3.3.1.8
5. TFrequency & Equivalent Noncontrolled 10.3.3.1.1 10,.3.3.2.1
Resistance Minimum Temperature 10.3.3.1.3 10.3.3.2.2
‘Prive Level 10.3.3.1.4
* : 100303.1-5_
10.3.3.1.7
_ 10,3.3.1.8
6. Stability Controlled 10.3.4,1 10.3.4.2
Temperature 10,.3,3.1.2
10.3.3.1.5 _
7. Stability Noncontrolled 10,3.5.1 10.3.5,2
: Temperature 10.3.3.1.2
10.3.3.1,5
’ CODE DWG
IDENT Nd| s12E MSFC~SPEC-1198
SHEET G~3




Downloaded from http://www.everyspec.com

MHR G FOHM Rd&ed (\YER IWAL] ANVYEmMuER 139&)

WM IR LIV SNRGT
- o

IDENT NQ SIZE

SHEET

" REVISIONS |
SYM DESCRIPTION DATE | APPROVAL
‘Tablé II. Electrical Measurements (Continued)
" Accept—
. Reject
Test Criteria
Method Paragraph
Measurements Types Paragraph (See Note 1)
8. Capacitance, Shunt All 10.3.6.1 10.3.6.2.1
9, Gapacltance, Series All 10.3.7.1 10.3.7.2.1
10. Unwanted Modes Controlled 10.3.8.1 - 10.3.8.2
: Temperature 10.3.3.1.2
10.3.3.1.5
10.3.3.1.6
11. Unwanted Modes ‘Noncontrolled 10.3.8.1 10.3.8.2
. Temperature 10.3.3.1.2
10.3.3.1.5
10.3.3.1.7
12, Reduced Drive Level AlL 10.3.9.1 10.3.9.2
M2
13, TFrequency & Equivalent " Controlled 10.3,3,1.1 10,3.3.2.1
Resistance Rated Drive Temperature 10.3.3.1.2 10,3.3.2.2
LBVB]-. 1003-‘30104 1003030203
10.3.3,1.5 10.3.3.2.4
10'3.3.1.6
10,3.3.1.8
14. TFrequency Equivalent Noncontrolled 10.3.3.1.1 10.3.3.2.1
Reslstance Rated Temperature 10,3.3.1,2 10.3.3.2.2
Drive- Level ' 10-3.301«4 10-303-2-3
) 10.3.3.1.5 10.3.3.2.4
10,3.3.1.7
10.3'3'1‘8
15, Frequency Equivalent Controlled 10,3.3.1,1 10.3.3.2,1
- Reglatance Minimum Temperature "10.3.3.1.3 10.3.3.2.2
Drive Level 10.3 3-1.4 10.3.30203
. 10.3 3;1.5 10.3:312‘4
10!3 3-1.6
10,3.3.1.8
DWG

'G=~SPEC-1198
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Table II. Electrical Measurements (Continued)
' - ' ' Accept~
' ‘ Reject
Test + Qriteria
Method Paragraph
Measurements Types Paragraph (See Note 1)
16, Frequency & Equivalent Noncontrolled 10,3.3.1.1 10,3.3.2.1
Reaistance Minimum Temperature 10,3.3.1.3 10.3.3.2.2
Drive Level : : 10.3.3.1.4 10.3.3.2.3
10.3.3.1.5 10.3.3.2.4
10.3.3.1,7
10.3.3.,1.8
EM3
17. Insulation Resistance | All 10.3:2.1 10.3.2.2.1
10.3.2.2.2
18, Trequency & Equivalent Controlled 10.3.3.1.1 10.3.3.2.1
Reslstance Rated Drive | Temperature 10,3.3.1.2 10.3.3.2.2
' Level 10,3.3.1.4 10.3.3.2.4
' 10.3.3.1.5 10.3.3.2.,5
10,3.3.1.6
10.3.3.1.8
19. Frequency & Equivalent Noncontrolled 10.3.3.1.1 10.3.3.2.1
Resistance Rated Drive Temperature - 10.3.3.1.2 10.3.3.2.2
Level : 10.3.3.1.4 10.3.3.2,4
] 10.3-”3.1-5 10.3-3.2.5
10.3.3.1,7
10,3.3.1.8
20, F¥requency & Equivalent Controlled 10.3.3.1.1 10.3.3,2.1
Resistance Minimum Temperature 10,3.3.1.3 10.3.3.2.2
Drive Level 10.3.3.1.4 10.3.3.2.4
10.3,3.1.5 10,3.3.2.5
10.3.3.1.6
10,3.3.1.8
21. Frequency & Equivalent Noncontrolled 10.3,3.1.1 10.3.3.2.1
Reslatance Minimum Temperature 10,3,3.1.3 10.3.3.2,2
Drive Level 10.3.3.1.4 10.3.3.2.4
10.3.3.1.5 10.3.3.2.5
. 10.3.3.1.7
10 . 36 3 . 1 » 8
. DWG
| IDENTNQ| SIZE MSFC~SPEC-1198
w- A lsheer Cu?
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Table II, filectrical Measurements {Continued)

Accept-
- Reject
Test Criteria
Method Paragraph
Measurements Types Paragraph (See Note 1)
. 22, Stabllity Controlled . 10.3.4.1 10.3.4.2
: Temperature 10.3,3.1.2
10.3,3.1.5
23, Stability - Noncontrolled 10.3.5.1 . 10.3.5.2
' Temperature ‘10,3,3.1.2 .
| 10,3,3.1.5
24, - Capacitance, Shunt All- 10.3.6.1 10,3.6.,2.1
. ' ' 1013-6-2;2
25, Capacitance, Series All 10.3.7.1 10.3.7.2.2
‘ 10.3.7.2,2
26, Unwanted Modes Controlled 10.3.8.1 10.3.8.2
Temperature 10,3.3.1.2
10.3.3.1.5
10.30 3-1'.6
27. Unwanted Modes Noncontrolled | 10.3.8.1 10,3.8.2
. : Temperature 10.3.3.1.2
10.3,3.1.5
10.3,3.1.7
28. Reduced Drive Level A1l 110.3.9.1 10.3.9.2

NOTE: 1. When more than one requirement is included for any test, each crystal
shall meet all of these requirements.

10,3.1 Measurement Conditions - Unless otherﬁise speclfied, all measurements
ghall be performed at the genéral test conditions specified in Standard
MIL~-STD-202. .

owa |
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)

. 10.3.2 Insulation Resistance

10.3.2,1 Test Method - Crystals shall be tested in accordance with Method 302 of
Standard MIL~STD-202. The following details shall apply:

a., Teat voltage — The test voltage shall be as specified in table III,
or as specified by the procuring activity, whichever is greater,

b, Specilal preﬁarations ~ Parts shall be mounted or placed on a metal
plate (ground) or V=-block, as applicable,

C. Points of measurement - The meassurements shall be made betwean
each insulated point and ground.

d. Elactrification time - The electrification time shall be the time

required for the resilstance reading to stabilize, or 60 +10 geconds,
whichever is greater.’

10.3.2.2 Accept—-Reject Criteria

10.3.2.2.1 Accept-Reject Oriteria, EML - Unless otherwise specified by the pro-
curing activity’the insulation resistance shall be as specified in table TIII. Crystals
that fall to meet this insulation resistance value shall be removed from the lot.

I' Table IIL. Test Specifications, Insulation Resistance
Working Voltage (Note 1)
Test Minimum Insulation
Greater ° Up to and Voltage Resistance
Than Including _ de A - (megohms)
ov 100 v 100 1000
100 v 175 v 300 7500
175 v 700 v 500 7500
700 v -— 1000 : - 10000

NOTE: 1. The working voltage is defined as the maximum instantaneous
voltage stress that may appear .under normal rated operations
across the insulation being considered, and shall be as

‘specified.

CODE DWG

IDENT NO MSFG~SPEC-1198

SHEET
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' 10.3.2.2.2 Accept—Rejeét Criteria, EM3 - The minimum insulation reslstance shall be
90 percent of EMI measurement. Crystals that fail to meet this insulation resistance
value shall be removed from the lot.

10.3.3 Frequency and Equivalent Resistance

10.3.3.1 Test Mathod 

10.3.3.1.1 Mounting -~ The crystal unit shall be inserted into the applicable test
get specified in MIL-C-39020 and the frequency and equivalent resistance shall be
neasured with the unit in thermal equalibruim. For crystal units in metal holders,
measurements of frequency or equivalent resistance, or both, shall be made with the
holder grounded. Tor units with long wire lead terminals in place of pins, the test
point shall be 6,35 plus 1.5 mm minus 0 mm (1/4 + 1/16 - 0 inch) from the holder base.
The methods and conditions speclfied in the paragraphs referenced in table II shall .

apply.

10.3.3.1.2 Drive Level Conditiona for Meagurements at Rated Drive Level ~ The
drive level shall be at rated drive level for measurements, as specified, -

10.3.3.,1.3 Drive Level Conditions for Moasurements at Minimum Drive Level  ~ The
drive level shall be at minimum drive level for measurements, as specified.

10.3.3.1.4 Drive Level Conditions for Repeated Meaauréments - The actual drive
level used for the EM1 measurement shall be recorded and used for the EM2 and EM3
meagsurements, .

10.3.3.1.5 Temperature Measurement - A means of determining the temperature of
the quartz vibrator shall be employed which will take into account any differential
betwaen the vibrator and the point at which the temperature sensing device {3 located,
while temperature 1s changing. The final criterien is that the crystal unit shall
resonate within the specified frequency limits, when conditions are stabilized at any
and all ambiént temperatures within the specified range, When these measurements
are made the unit shall not be disassembled, '

10.3.3.1,6 Tamperature,‘,Controlled Crystals? The temperature shall be the applic-
able controlled reference temperature as specified,

'10.3.3.1,7 Temperature, Noncontrolled Crystals - The temperature shall be
25 :t 3000

10,3.3.1,8 Temperature for Repeated Measurements - The actual temperature used for
the EML measurements shall be recorded and the same tamperature +1°C shall be used when
making the EM2 and EMS measurements.,

PDWG
IDENT NQ SIZE MBFC~SPEC-1198

SHEET C-10 -




WMSFC FORM A22-8 (VERTICAL) {HOVEMBEN 1962) GUNT INUATIV
" .

Downloaded from htt&/ﬁmvg.leveryspec.com

REVISIONS ‘ ' F
SYM ey DESCRIPTION _ DATE APPROVAL

10.3.3.2 Accept-Reject Criteria’

10.3.3, 2.1 Frequency, Actual - Crystals that are not within the frequency require-
ments apecified shall be removed from the lot,

10.3.3.2.2 Equivalent Resistance, Actual ~ Crystal that are not within the
equivalent resistance reguirements specified shall be removed from the lot.

10.3.3.2.3 TFrequency Change EM2 - The change in frequency with respect to the EML
measurement shall not ekceed two parts per million. Crystals that fail to meet this
requirement shall be removed from the lot,

10.3.3.2.4 Equivalent Resistance Change, EM2 and EM3 - The change in equivalent
reglstance, wilith respect to the EM] messurement shall not exceed 25 percent, C(Crystals
that fall to meet this requirement shall be removed from the lot,

10.3,3.2.5 Frequency Change EM3 -~ The change in frequency, with respect to the
EM1 measurement, shall not exceed three parts per mlllion. Crystals that fall to meet
this requirement ghall be removed from the lot.

10.3.4 Stability, Controlled Type Grystals

10.3,4.1 Test Method - Measurements of frequency and equivalent resilstance of
crystal units, designed for operation under controlled temperature conditions, shall be
made at intervals no greater than 2,5°C over the operating temperature range as
specified. The measurement temperatures shall include the reference temperature and the
two extremes of the operating temperature range. The vibrator within the crystal
unit shall reach thermal equilibrium at each measurement temperature before the
measurement 18 made. Thage conditions specified in the paragraphs referenced in table II
ghall apply.

10.3.4,2 - Accept~Reject Criteria - Crystals shall be rémove& from the lot 1if the
fraquency or equivalent reslstance measured at any controlled temperature deviates

by more than the specified value from the frequency or equivalent resistance measurement
at the reference temperature.

10.3.5 Stability, Noncontrolled Type Crystals

10.3.5.1 Test Method ~ The temperature of the vibrator shall be varied over the
operating range starting at or below the lower limit and at a rate no faster tham 2,5°C
per second, except that the range from -30°C and +20°C shall be transversed in less
than one minute, Durxing the interval of one minute or less when the temperature of the
vibrator is between -30°C and +20°C, frequency and equivalent resistance shall be
either continuously recorded, or recorded (by digital readout) at the intervals of no
more than one second, to ascertain that tolerances for frequency and equivalent resist-
ance are not exceeded at any instant, Test conditions specified in the paragraph
referenced in table II shall apply. .

DwWG
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SHEET

G-11




MSFC FORM A422.8 (VERTICAL] INOVEMNER 1982) Downloaded from hip:lwww.everyspec.com
e

REVISIONS i
SYM . DESCRIPTICN DATE APPROVAL

each be within the tolerances specified at all times duxing the test. Crystals that fail
to meet these requirements shall be removed from the lot. _

' ' 10.3.5.2 Accept-Reject Criteria - The frequency and equivalent resistance shall

10.3.6 Capaciltance, Shunt

10.3.6.1 Test Method -~ Crystal units shall be tested in accordance with Method 305
of Standard MIL-STD-202. The capacitance shall be measured from pin to pin, with the
eryatal holder ungrounded, at a frequency lower than the fundamental frequency of the
unit,and at which the unit shows no indication to oscillate.

10.3,6,2 Accept-Reject Criteria

10.3,6.2,1 Shunt Capacitance, Actual - Crystals that fall to meet the ghunt
capacitance requirements specified shall be removed from .the lot.

10.3,6.2.2 Shunt Capacitance, Change - The change in shunt capacitance, with
respect to the EM1 measurements,shall not exceed 5 percent. Crystals that fail to
meat this requirements shall be removed from the lot,

10.3.7 Capacitance, Series

10,3.7.1 Tegt Method ~ Series capacitance shall be calculated using the following
equation: ' : ' )

' C (din farads) = 2 (Co+ CIANE
£
Where: /\ £ = The difference between the resonant frequency and

the antiresonant £frequency in Hz,

f = The specified nominal frequency of the crystal unit
in Hz. : - .

Co = The shunt capacitance (see 10.3.6.1) of the crystal in
farads, 1f the shunt capacltance of the crystal has

been medsured more than once, the last measurements
shall be used.

C1 = The load capacitance

10.3.7.2 Accept-Reject Criteria

10.3.7.2.1 Series Capacltance, Actual - Crystals that fall to meet the series
capacitance requirements specified shall be removed fxom the lot.

10.3.7.2.2 Series Capacltance, Change - The change in geries capacitance, with
raspect to the EM1 measurement,shall not exceed 5 percent. Crystals that fall to
meet this requirement shall be removed from the lot.

DWG
IDENT NQ SIZE - MSFC~SPEC-1198
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i 10.3.8 Unﬁanfed Modes
© 10.3.8.1 Test Method - The test procedure shall be as follows:

a. The test shall be performed in the test set specified in
MIL-C-39020.

b. A fixed resistor equal to the maximum equivalent resistance, as
determined in 10.3,3 shall be inserted in the test set (if the
equivalent resistance has been measured more than once,the last
measurement shall be used). The output frequency of the test set
shall be adjusted to a frequency 20 percent lower than the specdfied
nominal frequency,and then to a frequency 20 percent higher than
the specified nominal frequency. The adjacent band of the test set
or another test set shall be used when neceasary.

¢, The dial settings of the tuning control on the test set obtained
in b shall be recoxrded.

d., With the test set at the plus 20 pexcent frequency setting, replaced
the fixed resistor with the crystal unit,

e. The tuning control shall be varied, slowly, between the dial settings
recorded in c., beginning with the setting 20 percent higher than the
speclfied frequency, while monitoring the output signal,

b Test conditions specified in the paragraphs referenced in Table II shall
apply.

10.3.8.2 Adcept-Reject Criteria ~ Crystals that fail to meet the requirements
as follows shall be rejected from the lot.

a. Unless otherwise specified ,there shall be no -unwanted modes of
" oseillation (resonant frequencles other than the desired specified
operating frequency).

b. There shall be no abrupt frequency shifts and no intermittent
ogetlllations.

(Some erystal units may not start oscillating immediately at the plus
20 percent setting, or may cease oscillating during detuning. These conditlions are
perxmitted).

10.3.9 Reduced Drive lLevel

10.3.9.1 Test Method ~ Crystals shall be tested at 25 percent of the rated drive
lavael as speclfied by the procuring activity. .

" OWG
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¥

at the specified frequency. Parte that fail to meet this requirement shall be removed

10.4 Condltlons and Methods of Testing - Unless otherwise specified, all tests shall

percent.,

be performed at room temperature (25 + 3°C) and a relative humidity of less than 50

10.4.1 Thermal Shock - Crystals shall be tested as specified in Method 107 of

f: 3%

b.

C

' a.
Co

d.

(=X

:

Standard MIL-STD-202. The following detalls shall apply.

Crystals that show any evidence of physical damage or any discontinuities in the
monitorad characteristic shall be removed from the lot. -

10.4.2 Shock - Crystals shall be tested in accordance with Method 202 of
Standard MIL-STD-202., The following details shall apply:

10.4.3 Vibration - Crystals shall be subjected to the following vibration scan
test, unless a higher level is specified by the procuring activity, then the higher
levels shall be used. : : '

Test temperature - Test condition B.

Exposure time - The time required for frequency to stabilize plus
one minute. IS :

Monitoring during cycling - Frequency

Mounting method - The crystal shall be successively mounted on each
of its three principal axes, using a mounting method which rigidly

gupports the body of the part and assures that it is experdencing the
gpecified shock level.

Acceleration requirements -~ 100 g.

Number of blows - One blow in each of the positive and negative
directions of the three mutually perpendicular axes (total of six
blows).

Frequency' shall be monitored during shock test.

Crystals shall be removed from the lot for discontinuities observed
during shock and evidence of physical damage such as cracks, bursting
or bulging of parts.

Preparation - Cxystals shall be rigidly mounted with their normal
mounting means, and shall be enexgized at rated frequency throughout
the test. Accelerometers shall be mounted on top of the test fixture

CODE
IDENTN
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SIZE . MSFC~SPEC-1198
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' near the part support points to monitor vibration. Acceleration in
either of the minor planes (crosstalk) shall not exceed 5g.

b. Simple harmonic motion - Each crystal shall be subjected to simple
harmonilc motion at a double amplitude (total excursion) of 6.35 mm
(0,250 inch) ‘or 30g, whichever is less, over the frequency range
of from 10 Hz to 3000 Hz and back to 10 Hz in a period of 10 minutes
in each of the three mutually perpendicular planes. The rate of
change of frequency shall be logarithmic.

c. Random vibration ~ Each crystal shall be subjected to a random vibration
acceleration spectral density of 0.6g2 per Hz with a flat frequency
spectrum (no more than 3 db down) between 20 Hz and 2000 Hz. The
duration of random vibration shall be 4 minutes in each of the three
mutually perpendicular planes.

d, Monitoring - Frequency shall be monitored during vibration with a
device capable of detecting and indicating discontinuities greater than
10 microseconds in duration,

e. Rejection - Parts shall be removed from the lot for the following
reasons:

1. Discontinuities observed during vibration.
' 2. Fluctuations in frequency observed during vibration.

3. Evidence of physical damage such as cracks, bursting or bulging of
parte obsexrved after vibration.

10.4.4 Burn-In - Crystals shall be subjected to burn-in conditions as follows:
‘ a. Temperature — 125 + 2°C ‘ I

b. Power — No power shall be applied

¢, Time - 500 + 10 hours

DWG
IDENT NQ SIZE MSFC-SPEC-1198
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10.4.5 Seal Leak

10.4.5.1 Seal Leak, Fine ~ Crystals shall be tested in accordance with Method 112
of Standard MIL-STD-202, The following detalls shall apply:

a. ‘Test.condition - ¢ (except that the gross leak test shall be as
specified in 10.4.5.2,1 or 10.4.5.2.2).

(1) Procedure Number - III
(2) Degree of leakage rate sensitivity - 10-8 atm cec/sec,
Crystals that fall to meet this leakage rate requirement shall be removed from the lot,

10.4}5;2 Seal Leak, Gross

10.4.5.2,1 Water Bath Test, Hermetic Sealed Crystals - Crystals shall be immersed
for 4 to 5 minutes in a water bath maintained at a temperature of 85° -+ 5°C. The
temperature of the crystal shall not exceed 40°C at the time of immersion. During
the time the crystal 1s in the water bath there shall be no continuous flow of air
bubbles or leakage compound from the part body, Crystals that fail to meet the
requirement shall be removed from the lot., After removal from the bath the crystal
shall be dried for 2 hours at 25°C,

10.4.5.2.2 Dve Penetrant Method, Clear Glass Encased Crystals ~ Crystals shall be
placed in a tank of flourescent penetrant dye and subjected to a pressure of 414 N/cm?2
(600 peig) for a minimum period of 30 minutes. After rinsing and drying, the cryatals
shall be illuminated by ultraviolet light and examined under 20 power magnification.
gryatalsldisplaying traces of the characteristic £luorescent dye shall be removed
romthe lot, ' ‘

10.4.6 Radiographic

10.4,6,1 Radiographic‘?rocedure -~ Crystals shall be subjected to radiographic
inspection as specified in Standard MSFC-STD=-355, to determine that internal construction
is ag specilfied,

10.4.6,2 Radlographic Analysis - Each radiograph will be analyzed in accordance
wlth the followlng criteria. Parts exhibiting deviations from this criteria shall be
removed from the lot, o .

a, Crystals shall be of a homogeneous comstruction, and shall be as
specified, Crystals bearing the same part number sghall have the
game internal construction,

b. The radiographic examination shall include, but not be limited to
- inspection for foreign particles, solder splash,and loose or mis-

aligned parts,’

DWG
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The tension on all wires shall be as specified. (There shall be
no loops or exceasive bends in the lead wire)

There shall he no visibla extraneous matarial (looaa banding material
will be conaidered extraneous material).

There shall be no wires present except those specified.

There shall be no evidence of defects in any internal element in the
part,

Crvstals shall be aligned and centered,

Teflon shields shall be in place for all applicable crvstals.

10,4,7 Particle Impact Noise Detection (PIND)

10,4,7.1 PIND Procedure and Acceptance Criteria - The inspection lot’ (or sublots)

shall be submitted to 100 percent PIND testing a maximum of three rums in accordance
with Method 217 of MIL-STD-202 (paragraph 3.3.3, testing sequence of Method 217 consti-
tutes one test cycle ox run)., The lot may be accepted on any of the three runs if the
pexcentage of the defective devices is less than 5 percent (or one device, whichever

1s greater). All defective devices shall be removed after each run. Lots which do not
meet the 5 percent PDA on the third run, or exceed 25 percent defectives cumulative,
shall be rejacted and reaubmiasion is not allowed.

BWG
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APPENDIX D

Minimum Soreening Requirements for
Eleotromagnetic Parts  (Transformers,
Induotors, Filters and Rotating Parts)

10. General Requirements - Non-oustom electromagnetic parts shall meet all applicable
requirements of this document. Custom electromagnetic parts shall meet all applicable
requirements of MIL-STD-~981.

10.1 Sereening Requirements - Non-custom electromagnetic parts shall meet all
applicable soreening requirements specified in this appendix. When this appendix specifies
that requirements shall be "as speclfied," these requirements shall be specified by
the procuring activity in the ordering data. )

10.1.1 Screening Inspection - Each non-custom electromagnetic part supplied to
this doocument shall be subjected, in the sequence shown, to all applicable examinations,
tests and measurements specified in table I. The visual examination, internal, when
required, shall be performed immediately prior to sealing or potting, as applicable,
regardless of how many times 1t has been performed prior to this time. All other _
examinations, tests and measurements shall be performed after all manufaocburing processes
have been performed. All electromagnetic parts that pass these examinatlons, tests
and measurements shall be marked with the symbol "S" in front of the part number.

10,2 Visual Examintlions -~ Unless ogherwise specified, all visual examinations
shall be made at room temperature (25 +3°C) and at a relative humidity of less than
50 peraent.,

] 10,2,1 Visual Examination, Internal (Sealed and Potted Parts), External (Open Paris) -
Blectromagnetic parts that fail to meet the following requirements, when examined under
the magnifioation specified, shall be removed from the lobt:

a. Coilsg shall be uniformly wound with no misaligned, damaged, or broken
parts (5 to 10 X).

b. Soldering and welding shall be free of lmperfections (5 to 10 X).

e. Assembly of internal parts to cores, mounting brackets, and terminal
boards shall indicate that proper manufacturing technlques have been
used (1 X).

d. There shall be no outs, breaks; or abrasicns in the insulation
(5 to 10 X).

e. Lead wire shall be the correct length and shall contaln no kinks
(5 %0 10 X).

f. Wire insulation shall eontain no aracks, breaks or cuts (5 to 10 X).

CODE DWG C-SPRC-1198
IDENT N{ SIZE MSFC-SPRG-119
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Table I. Screening Requirements

: , Open .

- Examination or Test : Type Hermetic Potted
1. Visual Examination, Internal - 10.2.1 10.2.1
2. Electrical Measurements, EM1 10.3 10.3 10.3
3. Thermal Shock 10.4.1 10.4.1 10.4.1
4, Burn-In 10.4.2.1| 10.4,2.1 10.4.2,1

10,4.2,2 :
5, Vibration, Low Frequency (See Note 1). 10.4.3 10.4.3 10.4.3
6. Vibration, High Frequency (See Note 1) 10.4.4 104444 10.4.4
. 7+ 8eal Leak, TFine _ 10.4.5.1
8. Seal Leak, Gross (See Note 2) ‘ ‘ 10.4.5.2 10.4.5.2
. 9., Electrical Measurements, EM2 10.3 10.3 10.3
10, Radiographic - - 10.4.6 10.4.6 10.4.6
11. Visual Examinatlon, External 10.2.1 10.2.2 10.2.2
’ 10.2.3 10.2‘3 1002:3

NOTES: 1. Vibration, Low Frequency,and Vibration, High Frequency, are applicable
‘ only when specified.

2, The first EM2 measurement shall be made within 4 hours of the completion
of grogss seal leak test.
10.2.1 (cont'd.)
g, Parts shall contain no solder f£lux or other foreign material (5 to 10 X).
h. There shall be no defects in workmanship, construction, design,
materials and processes which could rendexr the part unsuitable for its

intended purpose (5 to 10 X).

i, When impregnation is required, the Jmpregnant shall be properly cured
tomamm%MMmmﬁmmmrs@mﬁummm.
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I J« When impregnation is not required, coll insulation shall overlap 50 per—

cent, and shall contain no cuts or breaks (1 to 5 X).

k. When iubrication is_required, the quantity, quality and application shall
be suitable for proper lubrication of the moving parts (5 to 10 X).

10.2.2 Visual Examination, External (Sealed Parts) - Electromagnetic parts that faill

to meet the following requirements, when examined under the magnification specified, shall
be removed from the lot: ‘

a. There shall be no cracks, blisters, or any other imperfection affecting
operating characteristics or form, fit, or function of the part (5 to
10 X). .

b. There shall be no 1mperfections;in geal welds, coatlng, casting or
plating (5 to 10 X).

¢. Glass geals ghall be free of cracks (5 to 10 X).

10.2.3 Visual Examination, External (ALl Parts) - Electromagnetic parts that fail to

meet the following requirements, when examined under the magnification specified, shall be
removed from the lot: :

a. Insulated sleeves, if used, shall be frée of nicks or gouges (5 to 10 X).
' b. Marking shall include but not be limited toi

1, Part number (1X).
‘2, Lot or date code (1X).
3, Serial number (1X).

c. The following characteristics shall be specifiéd by the procuring
activity: ' ’

1. External design and construction (1X).
2. Dimensions (1X).
3. Welght (1X).

10.3 [Electrical Measurements -~ The electrical measurements EM1 and EM2 ghall consist
of the measurements specified in table II, made in the order showm. The acdecept-reject
criteria shall be as specified herein or, when applicable, as specified by the procuring
activity. Measurements shall be recorded and submitted to the procuring activity as
gpeclfied in paragraph 3,1.3,

10.3.1 Measureménts Conditions — Unless otherwise specified, all measurements shall
be performed at room temperature (25 T 3°C) and at a relative humidity of less than 50
percent. ' )

10.3.2 Dielectric Strength, Filters -

CoDE | owG _
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. . Table II, Electrical Measufements
Test Accept~Reject
. Method " Criteria
Meagurenents Types Paragraph Paragraph
EM1
1. Dielectric Strength Filters 10.3.2.1 10.3.2,2
2, Dielectric Strength Other Parts | 10.3,3.1 10.3.3.2
3. Corona Filters .
(See Note 1) 10. 304!1 100 304’.2
4. Corona Other Parts
(See Note 1) 10.3.5.1 10.3.5.2
5. Induced Voltage Pulge Parts | 10.3.6.1 10.3.6.2
6. Insulation Resistance Filters 10.3.7.1 10.3.7.2.1
7. Insulation Resistance Other Parts 10.3.8.1 10.3.8,2.1
. 8. ZElectrical Characteristics All 10.3.9.1 10.3.9,1
EM2
9. Dielectric Strength Filters 10.3.2.1 10.3.2.2
10, Dielectric Strength Other Parts | 10.3,3.1 10,3.3.2
‘11, Corona Filtera - :
(See Note 1) 10.3.4.1 10.3.4.2
12, Gorona Qther Farts
(See Note 1)| 10.3.5.1 , 10,3,5.2
13, Induced Voltage Pulse Parts | 10.3,6.1 10.3.6.2
14, Insulation Resistance Filters 10.3.7.1 10.3.7.1
15. Insulation Resilstance Other Parts | 10.3.8.1 10.3.8.2.1
16, Electrical Characteristics All 10.3.9.1 10.3.9.2 |

NOTE: 1, The corona test applies only to electromagnetic paxts having at least one
winding with a working voltage rating in excess of 100 volts, (The working
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!Not:e.: (cont'd.)

voltage,which shall be as specified, is the maximum instantaneous voltage

strees that may appear under normal rated operation across the insulation
" beilng considered. This insulation may be between windings or between a

winding and the case or core.) :

: 1

b

C.

= 1%

8a

b.

Ca

d.

o2

de’
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10.3,2.1 Test Method - Filters shall be tested as specified in method 301 of
Standard MIL-STD-202., The following details shall apply:

Mounting - The filter shall be pldaced on a metal plate (ground) or a
V~block, as applicable.

Test voltage — As specified in table IITI,
Duratiﬁn of applied voltage - 60 fgo geconds,

Points of application of test voltage - Between all mutually insulated
points, and between all insulated points and ground.

Surge Current Limit - Maximum rated current or 1 A, whichever is less.

10.3.2.2 Accept Reject Criteria - Filters that have leakage currents greater than
the specified maximum 1imlt, as specified by the procuring activity, indicated by the
current measuring device or fault indicator,or that show any evidence of arcing, flash-
over, breakdown of insulation, or other damage shall be removed from the lot,

10.3.3 Dielectric Strength,Electromagnetic Parts (Other than Filters) -

10.3.3.1 Test Method - Electromagnetic parts (other than filters) shall be tested as
gpacified in Methiod 301 of Standard MIL-STD-202, The following details shall apply:

Mounting — The part shall be placed on a metal plate (ground) or a V-
block, as applicable.

Teat voltage -~ As specified in table IV (uﬁleas a higher voltage is
specified by the procuring activity),

Duration of applied voltage - 60 tgo seconds,

Points of application of test voltage — Between all mutually insulated
points and these points to case or ground,

Rate of application of test voltage ~ For test voltages greater than
1000 Vv, the rate of application shall not exceed 500 V per: second.
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Table IIL. Test Requirements, Fllters (See Note 1)
Rated Voltage (See Note 2) Test Voltage Minimum
' - - Insulation
Greater Up to and Dielectric Insulation Resistance
Than Including Strength Resistance (megohms)
0 Vde 50 Vde 100 vde 100 vde 500
50 Vde 100 vde 2 X rated
voltage dc 100 vde 1000
100 Vdc 175 vde 2 X rated
voltage de 300 vde 7500
175 Vde - 2 X ratéd
voltage dec | 500 Vde 7500
0 Vac rms 50 Vac rms | 100 Vac rms | 100 Vde 500
50 Vac rms 100 Vac rms | 300 Vac rms 100 Vvde 1000
100 Vac rme | 175 Vac rms| 500 Vac rms 300 Vdc. 7500
175 Vac rms| 700 Vac rms| 2.8 X rated
| voltage rms 500 Vdc 7500
700 Vac rms - 2.8 X rated '
: voltage rms 1000 vdc . 10,000

Noted: 1. The requirements contained in this table are minimum requirements.
If the procuring activity specifies a higher test voltage or higher
insulation resistance, or both, then the higher requirement, or
requirements, shall be used,

2. Rated voltage shall be as specified.’

10.3.3.2 Accept-Reject Criteria - Electromagnetic parts (other than filters) that
have leakage currents greater than the specified maximum limit as specified by the pro-
curing activity, indicated by the current measuring device or fault indicator, or that
show any evidence of arcing, flashover, breakdown of insulation, or other damage shall
be removed from the lot. - ‘
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Table IV. Test Requirements
Working Veltage Test Voltage . Minimumn
(See Note 1) Dielectric Corona Ingulation Insulation
Greater | Up to and Strength (voltage Reailstance Resistance
Than Including (voltage rms) rms) (dc voltage) | ‘(megohms)
ov 100 v 300 : 300 100 1000
100 v 175 v 500 300 300 7500
175 ¥ 230 v 2.8 times
working voltage| 300 500 _ 7500
23%0v | 700V 2.8 times 1.3 times
: working voltage| working
voltage 500 7500
700 v - 1.4 times 1,3 times
working voltage| working
plus 1000 V voltage 1000 10,000

. " Notes: 1. The working voltage, which is the maximum instantaneous voltage
stress that may appear under normal rated operation acrosgs the
ingulation being considered, shall be as specified.

10.3.4 Corona, Filters

10.3.4,1 Test Method ~ Filters shall be tested as specified in Method 105 of -
Standard MIL-STD-202, The following details shall apply:

a, - Tesq condition ~ C

b. Tests during reduced pressure - Dielectric strength, as specified in
10.3.2.1, except that test voltage shall be 1l.25 X rated dc voltage.

¢. Monitoring during test - The level of corona shall be monitored with
the test circult shown in figure 1, The oscllloscope sensitivity
shall be set at 0.05 V peak—to—peak per cm,

10.3.4.2 Accept-Reject CGriteria — The level of coréna shall not exceéd 0.1 V peagk~-
to-peak, Tilters that fall to meet this requirement shall be removed £rom the lot.

10.3.5 Corona, Other Electromagnetic Parts

10.3.5.1 Test Method - Electromagnetlc parts shall be tested as specified in Method
105 of Standaxd MIL-STD-202. The following details shall apply:
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=
= ; 3
k 4
pu i i
. — D e 'l% 5
INPUT MAX. hyamingt £ e &
RATED pa — i
FREGUENGY |VOLTAGE 1 « TR |
_ | | -1 e €280
=1 T logaein !
— - | B !
N :
) L GATHODE-RAY 1 c |
= OSCILLOSCOPE . - v .
~CIRCUIT 1 — PRIMARY EXCITED . INTERNAL SWEEP _I l- L 17 !
| GATHODE-RAY [ -
. OSCILLOSCOPE I = .
CASE {g 3 ) CIRCUIT 2 — EXTERNAL HIGH-VOLTAGE SOURCE
FLOATING 1 ry
; :E-. )
It s
|
Ko7
U IR 2 B
I ov .
= EZ NOTES: _
IC_ 8 _ 1. Vihen using circuits 1 and 2, ground the case of the transformer or inductor,
P g ] and 3l windings except that being tésted. ) .
2. Legend for fest ciscuits: C= 200 picofarad  mica capacitor, corona free;
L = RF choke, 20 to 30 millihenries inclusive, with a minimum Q of 50 at
-1 - L Hv 100 kilohertz: HV = high voltage source, corana free. .
: 3. Corona witl be evident as a superimposed high-frequency oscillation on the
: . l basic power wave. .
CATHODE-RAY = )
OSCILLOSCOPE  —

CIRCUIT 3 — EXTERNAL HIGH-VOLTAGE SGURCE (CASE FLOATING)

Figure 1. Test Circuits, Corona
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. a. Test condition - C

. b, Tests during reduced pressure — Dielectric strength, as specified
in 10,3.3.1, except that test voltage shall be as specified in table IV
for corona.

e, Monitoring during test - The level of corona shall be monitored with
the test circult shown in figure 1. The oscilloscope sensitivity
shall be set at 0.05 V peak-to-peak per cm.

10.3.5.2 Accept~Reject Criteria — The level of corona shall not exceed 0.1 V peak-
to~peak. FElectromagnetic parts that fail to meet this requirement shall be removed from
the lot. '

10.3.6 Induced Voltage, Pulse Type Blectromagnetic Parts

10.3.6.,1 Test Method = The induced voltage test of pulse type electromagnetic parts
ghall be accomplished by applying to any winding the following pulse voltage:

a. Amplitude - Two times rated voltage.
bs. Repetition fate ~ As specified for unit under test

@, Pulse width - Sufficient to induce a voltage - across any winding
: greater than 25 percent but less than 50 percent,of the specified
' ' rated pulse width

d. Duration of test voltage - 60 tgo seconds

10.%.6.2 Accept—Reject Criteria -~ During the time the test voltage is applied,
there shall be no continuous arcing, breakdown of insulation, nor shall there be any
random abrupt changes over 10 percent of steady state measured values of input current.
Parts that fail to meet these requirements shall be removed from the lot.

10.3.7 insulat;on Resistance, Filters

10.3.,7.1 Test Mothod - Parts shall be tested in accordance with Method 302 of
Standard MIL~STD=-202. The following details shall apply!

a, Tast voltage - The test voltage shall be as specified in table IIT.

b. Special preparations ~ Parts shall be mounted or placed on a metal
plate (ground) or V-block,as applicable.

¢. Points of measurement - The measurements shall be made between each
insulated point and ground with all other insulated points connected
to ground.

d. Electrificaﬁion time - The electrification time shall be the time
required .for the resistance reading to stabilize, or 120 + o seconda,

. , whichever is greater.
CODE DWG
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10.3.7.2 Accept-Reject Criteria

10.3.7.2.1 Accept-Reiect Criteria, EMI - Parts that fall to meet the insulation
reslstance value specified in table III shall be removed from the lot.

10.3.7.2.2 Accept-Reject Criteria, EM2 - The minimum insulation. resistance shall be

90 percent of the EMl value., Parts that fall to meet this insulation resistance value
shall be removed from the lot.-.

10.3.8 Insulation Resistance, Other Electromagnetic Parts

10.3.8.1 Test Method ~ Electromagnetic parts shall be tested in accordance with
Mathod 302 of Standard MIL-STD-202, The following detalls shall apply:

a, Test voltage - The test voltage shalizbé as specified in table IV.

b. Special preparations ~ Electromagnetic parts shall be mounted or
placed on a metal plate (ground) or "V" block,as applicable.

¢. Points of measurement - The measurements shall be made between each
winding and ground with all other windings connected to ground.

d. - Electrification time =~ The elettrification time shall be, the time
required for the resistance reading to stabilize, or 60 Ijg-seconds,
whichever is greater. '

10.3.8.2 Accept—Reiect Criteria

-~

10,3.8.2.1 Accept-Reject Criteria, EMI - Electromagnetic parts that fail to meet
the insulation resistance specified in table IV shall be removed from the lot.

10.3.9 Electrical‘Charécteristics

10.3.9.1 Test Methods - Except that tests specified in tables I and IL shall not
be repeated, electromagnetic parts shall be subjected to all electric characteristic.
tests specified for acceptance testing in the applicable specification specified in

Jtable V. These tests shall be performed as specified in these specifications.

10,3,9.2 Accapt-Reject Criteria

- 10.3.9.2,1 Accept-Reject Criteria EM1 - Electromagnetic parts that fall to meet the
requirements specified shall be removed from the lot.

10.3.9.2.2 Acceﬁt—Rejecﬁ Criteria, FM2 - Electrical characteristic measurements shall
not .vary moxe than the following from the EMLl measurements:? ,

a, DC resistance - 0.5 percent

" b, Inductance - 1,5 percent

CODE DWG
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. ¢, Turns ratio - 0.5 percent

d. All other measurements - 5 percent

Electromagnetic bavta that fall to meet these requirements shall be removed from the lobt.

Table V. Eleotrioal Characteristies

Type Part Test Specification
Tranaformers and inductors, audlo power and MIL-T-27
high power pulse
Transformers, pulse, low power MIL=T-21038
Transformers, R'F", Fixed and Variable ' MIL~T-55631
Colls and transformers, intermediate and MIL~C~15305
radio frequency
Filters, radlo interference MIL-F-15733
. Filters, high pass, low pass, band pass, MIL-F-39025
‘| band suppression and dual funotioning
Coils, tube deflection; and colls, tube MilL-C-18388
foousing
Robating parts Applicable military

procurement document as
specified by the
procurlng activity.

103{ Conditions and Methods of Testing - Unless otherwise specified,; all tests
shall be performed at the general test conditions specified in MIL-STD-202.

10.4.1 Thermal Shock - Electromagnetic parts shall be tested as speelfied in
Method 107 of MIL-STD-202, When this test is conducted, the time of exposure of
eloctromagnetio parts to the temperature extremes (step 1 and step 3) shall be the
time reuqired for the de resistance %o stabilize plus one minute. The following deballs
shall apply:

a,» Test condition letter

(1) For parts with a high - A
temperatuve rabing
between 0° and 85°¢C

CODE DWG
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(2) Fbr parts with a high - B, except that the high
temperatureorating o temperature shall be the part's
| between 125 and 1807°C temperature rating
‘ {(3) For parts with a high - C, except that the high temperabure
' 'temBerature rating above shall be the part's temperature
180°¢C . rating
{4) For parts with a low - ¢, except that the high temperature
temperatuge ratingo shall be the part's temperature
between O and -657C rating .

»

b. Monitoring during oycling
(1) DC resistance
(2) Discontinuities (greater than 30 microseconds)

Electromagnetic parbs that show any evidence of the following shall be removed from
the lob:

a. Physlcal damage
b. Radical changes in resistance
. o, Disoontinuities greater than 30 microseconds
10.4.2 Burn-in

10.4.2.1 @General Procedure - Burn-in shall consist of 24 hours during which time
the part shall be operated at maximum operating temperature with loading equal to,
but no greater than, 125 percent of the rated ac and de voltages and currents and maximum
rated pulse duration when applicable, followed by 28 hours with exoltation at room
amblent temperature for a total of 48 hours. Special switching transformers thab require
actual operational cirecults to accomplish pulse duration and loading may be burned
in at no voltage for 48 hours at the part's high temperature rating. This temperature
shall not be less than 95°C. For transformers only, test may be performed with parts
loaded back-to-back, provide the above mentioned loading requirements are met. For
rotating devices which have a short life, the test may be performed with no volitage
applied to the windings. Except for rotating devices tested with no voltage applled,
this test may be performed at any ambient temperature and with any temperature rige,
provided that the maximum operating temperature of the part 1s held within +10/-5°¢
and no drafts or varying air velocities ave present. For rotating devices tegbted with
no voltage applied, the oven temperature shall be equal to the maximum ambilent temperature
plus the temperature rise of the device in the expected environment.

10.4.2.2 Open Type Eleciromagnetlc Parts Post Cycling Procedure - Upon completion
of oyaling, the parts shall be subjeoted to the following procedure:

1. GCool 12 hours In a vacuum

CODE DWG
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10.4.3 Vibration, Low Frequency -~ Electromagnetic parts shall be tested in
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2, Seal each part individually in a package provided with a desiccant,

Note: It la recommended that the part remain in this package, except for
EM2 testing, until it is installed in the next higher assembly
and that the next higher assembly be prebaked at 85°C for at least
4 hours prior to encapsulation, to insure that parts are free from
molgture,

apply?

a,

b.

Ce

d.

8,

£,

apply:

Q.

accordance with Method 201 of MIL-STD-202. The following details and exceptions shall

10.4.4 Vibration, High Frequency ~ Electromagnetic parts shall be tested in
accordance with Method 204 of MIL-STD-202. The following details and exception shall

Tegts and measurements prior to wibration - Not applicable.

Method of mounting -~ Transformers and inductoxs shall be rigidly
mounted by their normal mounting means.

Procedure ~ When specified, transformers and inductors shall be placed
in a test chamber and preheated to the specified maximum ambient
temperature for the class plus one-half the allowable temperature rise.
Vibration in each plane shall begin 5 minutes after removal from the
test chamber.

Apparatus:

1. For transformers and inductors weighing 10 pounds or less ~ May be
tested on a horizontally, or vertically, vibrating machine, Units
which are normally supported by their wirae-lead terminals shall be
mounted and soldered to rigidly supported terminals, so placed that
length of each wire-lead terminal shall be approximately 5/8 inch.

2. For transformers and inductors weighing more than 10 pounds ~ The
sequence of vibration shall be as follows: First, vertically, and
~then horizontally in two mutually perpendicular directions. Two
machines may be used (one vibrating horizontally and one vibrating
vertically), or a single machine may be used which provides for both
vertical and horizontal table motion, or a vertical vibrating
machine, at the optlon of the supplier.

Other requirements shall be as agpecified.

Examinations after vibrétion ~ Transformers and inductors shall be
examined for. evidence of leakage and physical damage.

Mounting of specimens - As specified in 10.4.3,b
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b, Test condition « D, unless otherwlse specified.

¢, Other requirements ~ as specified

d. Examinations after vibration - as gpeoified in 10.4.3.f.
10.4.5 Seal Leak

10.4.5.,1 Seal Leak, Fine - Electromagnetic parts shall be tested in accordance
with Method 112 of MIL-STD-202., The following details shall apply:

a, Teat condition -~ C (except that the gross leak test shall be as specified
in paragraph 10.4.5.2)

{1} Procedure - II

(2) Degree of leakage rate sensitivity - 10"8

atm ca/gec.
Parts that fall to meet this leakage rate requirement shall be removed from the lot.

10,4.5.2 8Seal Leak, Gross - Eleotromagnetic parts shall be immersed for 4 to 5

. minutes in a wateor bath maintained at a temperature of 85°¢ +5°C. The tenperature

of the part shall not exceed 430°C at the time of immersion., During the time the part
1s in the water bath, there shall be no continuous flow of alr bubbles or leakage of
compound from the part body. Parts that fall to meet this requirement shall be removed
frgm the lot. After removal from the bath, the part shall be dried for 2 hours abt
257G, ) ;

10.4.6 Radlographic

10.4.6,1 BRadiographic Procaedure - Electromagnetlae parts, except trangformers,
chokes and delay llnes, shall he subjected to radiographic inspection as specified
in MSFC-STD-355 to determine that internal construction 1s as gpecified.
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APPENDIX E

Minimum Screening Requirements for Fuses

10. General Requirements =~ Fuses shall meet all applicable requirements of thia
document,

10.1 Screening Requirements - Fuses shall meet all applicable screening require-
ments gpecified in this appendix. When this appendix specifies that requirements shall
be "as specified”, these requirements shall be specified by the procuring activity in
the ordering data.

10.1.2 Sereening Inspection - Each fuse supplied to this document shall be asubjected,
in the sequence shown, to all applicable examinations, tests and measurements specified in
table I. The visual examination, internal,shall be performed immedlately prior to
senling, regardless of how many times it has been performed prior to this time. All other
examinations, tests and measurements shall be performed after all manufacturing processes
have been performed. All fuses that pass these examinations, tests and measurements shall
be marked with the symbol "S" in front of the part number.

I' 10.2 Visual Examinations - Unless otherwise specified, all visual examinations shall
be made at the general test conditions specified in Standard MIL-STDB-202,

10.2,1 - Visual Examination, Internal - Fuses that fail to meet the following require-
ments, when examined under the magnification specified, shall be removed from the lot:

‘as Soldering and welding shall be free of imperfections (10 X).

b. Assembly of internal parts, including fuse link wire to end cap parts,
- shall indicate that proper manufacturing techniques have been used (10 X).

c. ?use link wire shall be the correct length and shall contain no kinks
10 X).

d. Fuses shall contain ho solder flux or other foreign matter (10 X).

e, There shall be no defects in workmanship, construction, design, materilals
and processes which could render any fuse unsultable for its intended
uge (10 X).

f. Each end of the wire link shall be enclosed in solder (10 X).

ge The following characteristics shall be as specified:
1, Minimum clearance (10 X).

2, Critical dimensions (10 X).
. 3. Internal design and construction _
1x. _ CODE DWG
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Table I. Screening Requirements
Clear
Examination } Glass Ceramic
or Test Hermetic Encased or Fiber
1. Visual Examination,
Internal 10,2.1 10.2,1 10.2.1
2, Electrical‘Measﬁrements,
EMIL 10.3 10.3 10.3
3. Pull Test 10.4.1 10.4.1 10.4.1
4, Thermal Shock 10.4.2 10.4.2 10.4.2
5. Shock 10.4.3 104443 10.4.3
6. Vibration 10.4.4 10.4.4 10.4.4
7., Seal Leak, Fine 10.4.5.1
n 8._ Seal Leak’ GI'OSS .10l4l502.1 10!4.5-202 10.4.502!1.
9. Electrical Measurements,
EM2 10.3 10.3 10.3
10, Rndiograph;c . 10.4.6 10.4.6
1l. Vimual Examinatibn,
‘ External -~ 10.2.2 10.2.2 10.2.2

a. There sliall be no cracks, blisters, or any other imperfections affecting
operating characteristics, or form, fit or function of the fuse (7 X).

b, There shall be no imperfections in seal welds, coating, casting or

plating (7 X).

c. Glass seals and encasements shall be free of cracks ox chips (7 X).

d. Inaulated sleeves, if'used, shall be free of nicks and gouges (7 X).

10.2,2 Visual Examination, External - Fuges that fail to meet the following require-~
ments, when examined under the magnification specified, shall be removed from the lot:
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e. Plating on caps shall not be discolored or show evidence of peeling.
Cadmium or zinc shall not be used for plating (7 X). :

f. Marking shall include but not be limited to:
1. Part number (1 X) '
2, Lot or date code (1 X)
3. :Serial number (1 x).'

g+ The following characteristics shall be as specified.
1, External design and construction (1 X)

2, Dimensions (1 X)
3. Welght (1 X).

10.3 Electrical Measurements — The electrical measurements EM1 and EM2 shall consist
of the measurements specified in table IL, made in the oxder shown. The accept~reject
criteria shall be as specified herein or, when applicable, as specified by the procuring
activity. Measurements shall be recorded and submitted to the procuring activity as
specified in paragraph 3.1.3.

10.3,1 Measurement dondigions ~ Unless otherwlise specified, all measurements shall
be performed at the general test conditions specified in Standaxd MIL-S8TD~202.

10.3.2 Dielectric Stréngth

10.3.,2.1 Test Method - Fuses shall be tested in accordance with Method 301 of
Standard MIL-STD~202, The following details shall apply:

a. Specilal preparations - Fuses shall be mounted or placed on a metal
plate (ground) or V-block ,as applicable.

b. Test voltage - The test voltage shall be as specified in table III or as
specified by the procuring activity, whichever is greater.

¢. Duration of test voltage - The test voltage shall be applied for 6 10
geconds,

d. Points of application of test voltage -~ Between all mutually insulated
points ,and then between all insulated points and ground,

e, Examination during test ~ Leakage current shall be monitored during
test.,

£, Examinatlion after test - Fuses shall be e#amined fox evidence of
arcing, flashover, breakdown of insulation ox other damage.

10.3.2.2  Accept-Reject Criteria - Fuses that have leakage current paths that exceed

100 microamperes,or show evidence of arcing,’ flashover, breakdown of insulation or other
damage shall be removed from the lot. )
. ) CODE DWG
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Table II. Electrical Masasurements

Test Accept~Reject
Method Criteria
Measurements Types Paragraph Paragraph
EML
1. Dielectric Strength - An 10.3.2.1 10.3.2,2
2, 1Ingulation Resistance All .10.3.3.1 10.3.3.2.1
3. DC Resistance . All 10.3.4.1 10.3.4.2.1
4, Voltage Drop A1l 10.3.5.1 10.3.5.2.1
EM2
5. Dielectric Strength All 10.3.2.1 10.3.2.2
' 6. Insulation Resistance ' All | 10,.3.3.1 10.3.3.2.2
7. DG Resistance A1l 10.3.4.1 10.3.4.2,2
8. Voltage Drop | All 10.3.5.1 10.3.5.2.2

10.3.3 [Insulation Resistance

a.

Cy

de

b,

10,3.3.,1 Test Method - Fuses shall be tested in accordance with Method 302 of
Standard MIL~STD~202. The following details shall apply:

Test voltage - The test voltage shall be as specified in table IIX or
as gpecified by the procuring activity whichever 1s greater.

Speclal preparations - Parts shall be mounted or placed on a metal
plate (ground) or V-block,as applicable.

Points of measurement —~ The measurements shall be made first between
all mutually insulated points,and then between each insulated point
and ground,

Electrification time - The electrification time shall be the time
required for the resistance reading to stabilize, or 120 +?0 geconds,
whichever is greater,

DWG
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Table IIL. Test Specifications

Dielectric Insulation Reslstance
Working Voltage Strength ‘ Minimum
(See Note 1) Test Voltage rms Test Insulation
Greater |Up to and (See Note 1) Voltage Resistance
Than Including (de) (Megohms)
ov 100V 300 100 1000
100 v 175 v 500 | 300 7500
175 Vv 700 v 2.8 X 500 7500
_ working voltage
700 V - | L4x 1000 10,000
working voltage )
plus 1

Notes: 1. The working voltage,which 18 the maximum instantaneous voltage
gtress that may appear under normal rated opexatilon across the
insulation being considered, shall be as specified,

10.3.3.2.1 Accept-Reject Criteria, EMl — The minimum insulation resistance shall be
the greater of:

a, As specified in table IXI, ox .

b, As specified by the procuring activity,

Fuses that faill to meet the insulation resistance value specified above shall be removed
from the lot.

10.3.3.2,2 Accept-Reject Criteria, FEM2 - The minimum insulation resistance shall
be 90 percent of the EM1 value. Parts that fall to meet this insulation resistance value

shall be removed from the lot.

10.3.4 DC Resistance (Hot)

10.3.4.,1 Test Method - The dc resistance shall be measured as specified in Method
303 of Standard MIL-STD-202 at 100 percent of the rated fuse current.

10,3.4.2 Accept~Reject Criteria

10.3.4.2.1 Agcept Reject Criteria, EM1 ~ Fuses that fail to meet the hot dc
resistance requirements specified shall be removed from the lot.

OWG
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. 10.3.4.2.2 Accept-Reject Criteria, EM2 =~ The hot de reasistance shall meet the
original requirements and shall not vary more than 5 percent from the EML value. Fuses

that fail to meet this requirement shall be removed from the lot.:

10,3.5 VOltﬂgB Drog

10.3.5.1 Test Method ~ Fuses shall be subjected to 75 percent of the rated current
for five minutes. The voltage drop shall then be measured by the voltmeter-ammeter
method at 75 percent of rated fuse current.

10.3.5.2 Accept-Reject Criteria, FMI1

10.3.5.2.1 Accept-Reject Criteria, EMl - Fuses that fall to meet the voltage drop
requirements specified shall be removed from the lot.

‘ 10.3,5.2.2 Accept-Reject Criteria; EM2 - The voltage drop of each fuse shall meet
the original requirement and shall not vary more than 5 percent from the EM1L value. Fuses
that fail to meet this requirement shall be removed from the lot.

10.4 Conditions and Methods of Testing ~ Unless otherwise specified, all tests shall
be performed at the general test conditions specified in Standaxd MIL-STD-202,

10.4.1 Pull Test = Each fuse shall be subjected to an axial pull test, The force
applied shall be the larger of:

" , 8 22.24 Newtons (5 pounds)
b. The force specified.

Fuses that fail to meet the above requirements,or that show evidence of damage,shall be
removed from the lot.

: 10.4.,2 Thermal Shock - Fuses shall be tested as specified in Method 107 of Standard
MIL—STD~202. The following detalls shall apply:

a, Test condition - B

b. Exposure time = The time required for de resistance to stabilize plus’
one minute

¢. Monitoring during cycling = DC resistance.

Fuses that show evidence of physical damage or discontinuities greater than 10 micro-
seconds in duration shall be removed from the lot.

'10.4,3 Shock - Fuses shall be tested in accordance with Method 202 of Standard
MIL~8TD-202, The following detalls shall apply:
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a. Mounting method - The unit shall be successively mounted on each of its
three principal axes, using a mounting method which rigidly supports the
body of the fuse and assures that the fuse is experiencing the specified
shock level.

b, Acceleration requifements - 100 g.

¢, Number of blows = One blow in each of the three mutually perpendicular
planes (total of three blows).

ds Continuity shall be monitored during shock test.

Fuges shall be removed from the lot for &iscontinuities greaner'than 10 microseconds in

duration observed during shock and for evidence of physical damage such as cracks, bursting,
Cor bulging of parts.

10.4.4 Vibration - Fuses shall be subjected to the following vibration scan test.

10.4,4.1 Preparation - Fuses shall be rigidly mounted by their normal mounting means,
and shall be energized throughout the test at 3/4 rated current. Accelerometers shall be
mounted on top of the test fixture near the part support polnts to monitor vibration,
Accaleration in either of the minor planes (crosstalk) shall not exceed 5g.

10+4.4,2 Simple Harmonic Motion -~ Each fuse shall be subjected to simple harmonice
motlon at a double amplitude (total excursion) of 6.35 mm {0.250 inch) or 30g, whichever
is less, over the frequency range of from 10 Hz to 3000 Hz and back to 10 Hz in a period
of 10 minutes in each of the three mutually perpendicular planes. The rate of change of
frequency shall be logarithmic.

10.4,4.3 Random Vibration - Each,fuse shall be subjected to a ¥andom vibration
acceleration spectral density of 0.6g” per Hz with a flat frequency spectrum (no more
than 3 db down) between 20 Hz and 2000 Hz., The duration of random vibration shall be
4 minutes in each of the three mutually perpendicular planes.

10.4.4.4 Monitoring - Current shall be monitored during vibration with a device
capable of detecting and indicating discontinuities greater than 10 microseconds in
duration. :

10.4.4.5 Rejection ~ Tuse shall be removed from the lot for the following reasons:
a, Discontinuities greater than 10 microseconds observed during vibration.

b. Evidence of physical damage such as cracks, burating or bulging of
parts observed after vibration.
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10, 4.5 Seal Leak

10,4.,5,1 Seal Leak, Fine -~ Parts shall be tested in accordance with ﬁetﬁod 112
of Standard MIL-STD-202, The following detalls shall apply:

a. Teat condition - C {except that the gross leak kest shall be as
Bpec:l.fiEd in 10.4.6.2.1 or 10.4-61212)

1. Procedure ﬁumber - III

2, Degree of leakage rate sensiltivity - 1078 atm cc/sec,

iarta that fall to meet this leakage rate requirement shall be removed from the
ot.

B - . - N LR . - e e e e - LT

10.4.5.2 Seal Leak, Gross

L}
L

10,4.5.2.1 Water Bath Test, Hermetic and Ceramic or Fiber - Fuses shall be immersed
for 4 to 5 minutes in a water bath maintained at a temperature of 85°C 4 5°C. The
temperature of the fuse shall not exceed 40°C at the time of lmmersion. During the time
the fuse is in.the water bath, there shall be no continuous flow of alx bubbles or leakage-
of compound from the fuse body, Fuses that fail to meet this requirement shall be removed
€xom the lot. After xemoval from the bath, the fuse shall be dried for 2 hours at 259,

10.4.5.2.2 Dye Penetrant Method, Clear Glass Fuses -~ Clear glass encased fuses shall
be placed in a tank. of fluorescent penetrant dye and subjected to a pressuxe of 4173 N/cm3
(600 psig) for a minimum perlod of 30 minutes. After rinsing and drying, the devices
shall be illuminated by ultraviolet light and examined under 20 power magnification.

Devices displaying traceéé of the characteristic fluorescent dye ahall be removed from the
lot. '

10.4.6 Radiographic

10.4,6.1 Radiographic Procedure - Fuses shall be subjected to radiographic
inspection as specified in Standard MSFC-8TD-355, to determine that internal constructlon
is as specified by the procuring activity.

10.4,6.2 Radiograph Analysis ~ Each radiograph will be analyzed in accordance with
the following criteria., Fuses exhibiting deviations from this-griteria shall be removed
from the lot.

a. Fuses shall be of a homogeneous construction, and shall be as
specified. TFuses bearing the same part number shall have the same
internal conatructiomn. :

' ‘ ‘ b. The radiographic examination shall include, but not be limited to
inspection for foreign particles, solder splash, loose or
misaligned parts.

. ¢,  There shall be no excessive bend in the fﬁse link wire.

l d.' There shall be no visible extraneous material {loose bonding material
“ will be considered extraneous material). .
! . e. There shall he no evidence of defects in any internal element in the,

fuse, '
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APPENDIX F

Minimum Screening Requirements for Meters

10, General Requirements- Meters shall meet all applicable requirements of
this document.,

10,1  Screening Requivements- Meters shall meet all applicable screening
requirements specified in this appendix. When thils appendix specifies that require-
ments shall be "as specifiedY these requirements shall be specified by the pro-
curing activity in the ordering data.

10,1.1 Screening Inspection- Each meter supplied to this document shall be sub~
jected, in the sequence shown, to all applicable examinations, tests and measure-
ments specified in ¢able I, The visual examination, internal shall be pexformed
immediately prior to sealing, regardless of how many times it has been performed
prior to this time, All other examinations, test and measurements shall be per-
formed after all manufacturing processes have been performed., All meters that
pass these examinations, tests and measurements shall be marked with the symbol tgn
in front of the part number, :

10,2 Visual Examinations- Unless othexrwise specified all visual examinations
' shall be made at the general test conditions specified in Standard MIL-STD-202,

10,2.,1 Visual Examination, Internal~ Meters that fall to meet the following require-~
ments, when examined under the magnification specified, shall be wemoved from the lot:
as Soldering and welding shall be free of imperfections (7X).

b. Assembly of internal parts to laminations, mounting brackets and
texminal boards shall indicate that proper manufacturing techniques
have been used (7X).

¢, There shall be no cuts, breaks or abrasions in insulation (7 X).

d. Wire shall be the correct length and shall contain no kinks (1X to 7X)

e, Wire insulation shall contain no cracks, breaks or cuts (1X to 7X),

f. Meters shall contain no solder flux or other foreign matter (7 X).

8+ Glass windows shall be protected by a shatter resistant film on each
fyont and rear surface of glass (1X to 10X),

h. There shall be no,défects in workmanship, construction, design,
materials and processes which could render any meter unsuitable for
its intended use (7 X).

DWG
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Table I. Screening Requirements
Hermetic - Non-Hermetic
Examination Electrical |. Time Electrical Time
indicating | Totalizing | Indicating |Totalizing
1. Visual Examination, 10.2.1 10.2,.1 10.2.1 10.2,1
Internal ’
2, Electrical
Measurements, EM1 10.3 10,3 10,3 10.3
3, Vibration 10.4.1 10.4,1 10.4.1 1044,1
4 Electrical Measure~
ments »EM2 10,3 10,3
5| Thermal Shock 10. 402 10.4.2 10&4-2 100402
_60 Burn-In 10.4.3.1 10.4.3.2 10.4.3.1 10.4,3,2
7+ Seal Leak, Fime 1044441 10.4,4,1
) . -
8, Seal Leak, Gross 10.4,4.2 10.4.4,2
9. Electrical Measure- :
ments ;EM2 10.3 10,3
10. Electrical Measure-
ments ,EM3 10.3. 10.3
110 RﬂdiOgraphic 100405 10. 4.5 10. 405 10.405
12, Visual Examinations, :
External 10.2.2 10.2,2 ©10.2,2 10.2.2

k.

L, When lubricatlon is required the quantity, quality and application
shall be suitable fox proper lubrication of the moving parts (7 X).

J+ When impregnation is required there shall be no air bubblaes, impropexr

curing, voids or lack of impregnation (7 X).

1. Minimum clearances (10 X).

The followihg‘characteristﬁcs shall be as specified:
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2. Critical dimensions (10 X).

3. Internal design and construction (1 X).

10.2.2 Visual Examination, External~ Meters that faill to meet the following
requirements, when examined under the magnification specified, shall be removed from

as There shall be no cracks, blisters, or any other imperfections affecting

operation characteristics, or foxm, fit or function of the meter (7 X).

bs There shall be no imperfections in seal welds, coating, casting or

plating (7 X).

c. Glass face plates and pin or terminal seals shall be free of cracks
(1X to 7X) :

de Insulated sleeves (if used) shall be frde of nicks or gouges (7-X).
e, Marking shall include,but not be limited to: |

1, Part number (1 X). '

2, Lot or date code (1 X),

3. Serial number (1 X).
£+ The fqllowing chavacteristics shall be as specified:

1, External design and construction (1 X).

2. Dimensions (1 X).

3. Wéight (1 X).

Electrical Measurements - The electrical measurements EMI, EM2, and EM3

shall consist of the measurements made in the order shown below:

a, FElectrical indicating meters - Table IT

be Time totalizing meters -~ Table III
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I’ Table 1I, Electrical Measurements, Electrical Indicating Meters
Accept-
Test Reject
Method Criteris
Meagurements Types Paragraph Paragraph
1 Dielectric Strength | » All 10.3.2.1 10.3.2,2
2 Insulation Resistance All 10.3.3.,1 10.3.3,2,1
3| Posgition Influence All 10.3'0401 10.304.2
4, Sticking Below Zerq' With
external zero
adjuster 10.3.5.1 10,3.5.2
5. . Sticking Below Zero | Without
external zero
adjuster ’ 100306.1 10.3-602
6. Calibration All 10.3.7.1 10.3.7.2,1
7, Damping Factor All 10,3.8.1 10.3.8.2.1
R 8, Response Time All 10,3,9.1 10.3.9.2,1
' 9 Power Consumption All 10,3,10,1 10.3.10.2.1
B2
10, Calibration All 10,3,741 10,3.7.2,2
EM3,
11, Dielectric Strength All 10.3,2.1 - 10,3.2.2,
12, Insulation Resistancqd  -All 10.3.3.1 10.3.3.2,2
13, Sticking Below Zero | With external
’ Zero adjuster 10.3.5.1- 10.3.5.2
14, Sticking Below Zerxo | Without
external zero
adjuster 10,3.6.1 10,3.6.2
15, Calibration ) All 10.3.7.1 10.3,74242
16. Damping Factor All 10.3.8.1 10,3.8,2.2
. 17.. Response Time All 10.3.9.1 10.3.9.2,2
DWG '
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Table II. Electrical Measurements, Electrical Indicating Meters (Continued)
Test Accept-
: Method Reject
Measurements Types Paragraph Criteria
: ' Pavagraph
18, Powor CGonsumption All 10,3.10.1 10.3.10.2.2
Table ITII. Electrical Measurements, Time Totalizing Meters
Test Accept-
. Method Reject
Meagurements Types Paragraph Criteria
Paragraph
EML
1, Dielectric Strength All 10,3,2.1 10.3.2.2
2, 1Insulation Resistance| ALl 10,3.3.1 10.3.3.2,1
3. Time to Come to
Synchronism All 10.3,11.1 10,3,11.2.1
by Operational Check | 115 V '
400 Hz 10.3.12.1 10‘3.12!2
Se Operational Check 115 v
60 Hz 10.3,13.1 10.3.13.2
6. Operational Check 28 Vde 10.3.14.1 1003114.2
7. Power Supply Tole~ 115 v
rance 400 Hz 10.3,15.1 10,3.,15,2
8, Power Supply Tola- 115 v : :
rance 60 Hz 10,3.16.1 10,3.,16.2
9, Power Supply Tole=
rance 28 Vdec 10,3.17.1 10,3,17.2
10, DG Resistance All 10.3,.18.1 10.3,18,2
CODE DWG
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Table TT. PRlactrieal Moasurements, Time Totalizing Meters (Continued)
Test Accept~-
Method Reject
Meagurements Types Paragraph Griteria
Paragraph
11. Excliting Current All 10.3.19,1 10,3,10,2.1
12, Input Impedance All 10,3.20.1 10,3,20.2
M2
13, Dielectric Strength All 10.3.2.1 10.3,2.2
14, Insulation Resistance] All 10.3.3.1 10,3.3.2.2
15, Time to come to
Synchr.onism All 10.3.11.1 10031110202
16, Operational Check 115 v |
: - 400 Hz 10.3.12.1 10.3.12.2
17, Operational Check 115 v
60 Hz 10.3,13.1 10.3,13.2
18,  Operational Check 28 Vde 10,3.14.1 10.3.14,2
19, Power Supply Tole~ 115V
" rance 400 Hz 10.3.15.1 10,3,15,2
20, Power Subply Tole~ 115 v
rance 60 Hz' 10.3,16.1 10,3,16.2
21. Power Supply Tole-
rance 28 Vdc 10.3,.,17.1 10.3.,17.2
22, Exciting Current All 10,3,19.1 10.3.19,2,2
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The accept~-reject criteria shall be as specified herein or, when applicable, as
specified by the procuring activity. Measurements shall be recorded and submitted
to the procuring activity as specified in paragraph 3,1.3,

104341 Measurement Conditions - Unless otherwise specified, all meééurements
shall be performed at the general test conditions specified in Standard MIL-STD-202,

10,3,2 Dielectric Strength

. 10.3.2,1 ‘Test Methods-' Meters shall be tested In accordance with method 301 of
Standard MIL-STD-202, The following shall apply:

a. Special preparations - Parts shall be mounted oxr placed on a metal
plate (ground) or Vsblock,as applicable.

b. Test voltage - The minimum test voltage shall be as specified in

table IV,
Co Duration of test voltage -~ The test voltage shall be applied for 40
seconds.
-10
d. Points of application of test voltage - Between all mutually in-
' sulated points and then between all insulated points and ground,

e. Methods of applying test voltage =~ Voltage shall be applied to mnon~
metallic zero-adjusters with a high-potential test electrode of
sultable size and shape to provide a normal fit when inserted

. into the slot of the zero adjusters. Voltage shall be applied to
the face of the meter with a 6.35 mm (1/4 inch) diameter taest probe
having a 3. lemm (1/8 inch) radius tip. .

£ Examination during test - Leakage current shall be monitored during
test.,

g+ Examination after test - Meters shall be examined for evidence of
arcing, flashover, breakdown of insulation or other damage,

10.3.2.,2 Accept-Reject Criteria - Meters that have leakage current paths that
excead 20 microamperes or show evidence of arcing, flashover, breakdown of insulation,
or other damage shall be removed from the lot.

10.3.3 Insulation Rasistance

10.3.3.,1 Test Method- Meters shall be tested in accordance with method 302 of
of Standard MIL-STD-202. The following details shall apply:
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Table IV. Test Specifications

Working Voltage Test Voltage Insuldfion Raslstance
(See Note 1) Dielectric Test Mindimum
Greater Up to and Strength Voltage Insulation
Than Including (RMS voltage) (de) Resistance
Megohms
ov 100 V 300 100 1000
100 Vv 175 v 500 300 7500
175 v 700 V 2.8 X 500 7500
- A Working
Voltage (See
note 1)
700 Vv l.4 X 1000 10,000
' Working .
voltage plus
1000 V (Ses
note 1)
Notes: 1. The working voltage which is the maximum instantaneous voltage

stress that may appear under normal rated operation across the
insulation beihg considered, shall be as specified,

as. Test voltage-

activity.

bs Special prepafations = Parts shall be mounted or placed on a

The minimum test voltage shall be ag gpecified in
table IV, unless a higher voltage Ls specified by the procuring

metal plate (ground) of V.block,as applicable,

C. Points of Measurement - The measurements shall be made first
between all mutually insulated points,and then between each

insulated point and ground,

de Electrification time- The electrification time shall be the time
required for the resistance reading to stabilize, ox 120 *?0 seconds

whichever is greatex,

10.3.3.2 Accept~Reject Criteria

10.3.3.2. 1 Accept-Reject Criteria, EML - The minimum insulation resistance shall

be as specified in table IV, MNeters that fail to meet this insulation resistance

requirement shall be removed from the lot.
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10,3,3.2.,2 Accept-Reject Criteria, EM2 and EMJ - The minimum insulation resis-
tance shall be 90 percent of the EML value, Meters that fall to meet these insulation
resistance requirements shall be removed from the lot. .

10,34 Position Influence

10,3,4.) Test Method - The meter shall be mounted in the normal vertical position
and the position of the pointer noted, On meters provided with an external zero-
adjuster ,the pointer shall be set at the center of the zero mark. The meter shall
then be rotated 60° from this normal vertical position in both clockwise and counter-
clockwise directions,

10.3.4.2 Accept-Reject Criteria - Unless otherwise specified,the maximum devia-
tion of the pointer, expresaed as a percentage of the full scale length,shall npt
be greater than 2 percent. Meters that fail to meet hhis requirement shall be
removed from the lot,

10.3.5 Sticking Below Zero, Meters with External Zexo-Adjuster-

10.3,5.1 Test Method - The external zero-adjuster shall be turned until the
pointer touches the stop below the zero mark, then turned in the opposite direction
until the pointer leaves the stop, The position at which the pointer comes to rest
. ghall be noted,

10,3,5.2 Accept-Reject Criteria - Meters that show any evidence of sticking
below zerc shall be removed from the lot,

10,3.6 Sticking Below Zero, Meters Without External Zero Adjuster

10.3.6.1 Test Method - Meters shall be energized to approximately one-third
full-~scale deflection, then suddenly de-energized.

10,3.6.2 Accept-Reject Criteria - Meters that show any evidence of sticking
below zero shall be removed from the lot,

10.3,7 Calibration

10,3.7.1 Test Method ~ Meters shall be mounted on a nonmagnetic panel 2. 29mm
(0.09 inches) thick and checked foxr accuracy at a temperature of 25 29¢, The meter
shall be conmected to a transfer standard capable of measuring 0 to 5 volts ac or dc,
as applicable, to accuracies of 0.2 percent. Voltage shall be applied to the
terminals to deflect the pointers to the center of each index mark, At least nine
uptapped readings or one reading for each scale increment, shall be taken while in-
creasing and decreasing through the scale range. The difference between ascending
or descending readings, as measured by the standard, and the nominal input signal is
the exror. The nominal input voltage shall be the percent ot total deflection times
the £ull scale value, :
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10.3.7.2 Accept-Reject Criteria

1063,742.1 Accegt-Rejéct Criteria, EM! - Unless otherwise specified,the maximum
arrvoxr foxr each meter shall be 2 pexcent of full scale, Meters that faill to meef
this calibration requirement shall be removed from the lot.

10.3.74242 Accept-Reject Oriteria, EM2 and EM3 - The calibration shall not vary
morae than 10 percent from the EML value., Meters that fail to meet this requirement
shall be removed from the lot.

10.3.8 Damping Factox

10.34841 Test Method»~ Electric power sufficient to produce momentary end-scale
deflection shall be applied to the meter. (Decibel meters shall be deflected to the
0 db scale position.) The maximum momentary deflection (dm) shall be observed and
recorded, When making this test on meters in which the damping factor (Pf) can be
significantly changed by the shunting effect of the power civcuit, the circult resise
tance shall be not less than 100,000 ohms and such that no additional damping is
added to the system. The damping factor shall be as follows:

DFi= ds
dm ~ ds

Where:
Df = Damping factor
ds = Steady deflection in degrees -
dm = Maximum momentary deflection in degrees

10,3.8.2 Accept-Reject Griteria
riteria

10,3,942.1 Accept-Reject Critéria, EML - Meters that fail to meet the damping

factor requirements speclfied shall be removed from the lot,

10¢3.8,2.2 Accept-Reject Criteria, EM3 - The damping factor shall not vary more
than 10 percent from the EML value., Meters that £6il to meet this requirement shall
be removed from the lot.

10.3.9 Response Time

10.3,9.1 Test Method ~ Steady electric power sufficlent to produce momentary end-
scale deflection shall be applied to the meter, (Decibel meters shall be deflected
to 0 db scale position.,) The length of time, in seconds, required for the pointer
to come to apparent vest shall be recorded. The pointer shall be considered as having
come to apparvent pédst when Lt has attained the actual point of rest within 1 percent
of the full-scale value, The test shall be repéated five times, and the average
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length of time recorded for all measurements shall be considered as the response
time of the meter, When making this test on meters in which the response time can be

1s added to the system.

10.3.9.2 Accept-Reject Criteria

10.349,2.1 Accept-Reject Criteria, EML - Unless otherwise specified the response
tima for each meter shall not exceed 1,5 seconds. Meters that fail to meet this
raquirement shall be removed f£rom the lot.

10 3.9.2.2 Accept-Reject Griteria, EM3 - Response time shall not vary more than
gecond from the EM1 value, - Méters that fail to meet this requirement 'shall be
rﬁmgved from the lot,

10.3.,10 YPower Consumption (loss)

10.3.10,1 Test Method - The power consumption (loss) shall be measured at end-
scale deflection of the meter and recorded in terms of current, voltage, volt~-
amperes, or ohms, as applicable.

10,3.10,2 Accept-Reject Criteria

10.3.10.2,1 Acceﬁt-Reject Criteria, EMl - Meters that fail to meet the power
consumption (loss) requirements specified by the procuring activity shall be removed
from the lot,

10.3.10.2.2 Accept-Reject CriteriadvEM3 -~ Power consumption shall not vary more
than 5 percent from the EMl value, Meters that faill to medt this requirement sghall
be removed from the lot, .

10,3.,11 Time to come to Synchronism

10.3.11,1 Test Method - The meter shall be stabilized at a temperature of ~65°C,
then operated, and the time recorded for it to reach synchronism. This shall be
repeated at 25°C and 1250C,

10,3,11.2 Accept-Reject Criteria

10.3.11.2,1 Accept-Reject Criteria -~ Unless otherwise specified the maximum time
for the meter to start and come to synchronism shall be as follows:

At =659C ~30 seconds
At 25°C -5 seconds

At 125°C- 5 seconds
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Meters that fail to meet these requirements shall be removed from the lot,

10.3,11,2¢2 Accept-Reject Criteria, EM2 ~ Time to come to synchronism shall not

vary move than 10 percent from the EML value., Meters that fail to meet this require~

mant shall be removed from the lot,

10,3.,12 Operational Check, 400 Hz, 115 Volt Meters
10.3,1241 Test Method - Meters shall be connected to each of the following
voltage-frequency combinations and checked for instant starting and snychronous
operation:
380 Hz, 102 volts
420 Hz, 102 volts
400 Hz, L15 volts
380 Hz, 128 volts
420 Hz, 128 volts
10.3.12.2 Accept-Reject Criteria - Meters shall start and run synchrounously at
all applied voltage~-frequency combinations and shall register the correct alapsed

time at 400 Hz, 115 volts. Meters that fail to meet these requirements shall be
removed fxrom the lot, : :

10,3,13 Operatiopal Check 60 Hz, 115 Volt Meters

10,3.13,1 Test Method - Meters shall be connected to each of the following
voltage-frequency combinations and checked for instant starting and synchronous
operation;
55 Hz, 102 volts
65 Hz, 102 volts
60 Hz, 115 volts
55 Hz, 128 volts

65 Hz, 128 volts

1043413.2. Accept~Reject Oriteria - Meters shall start and run synchronously at
all applied voltage-frequency combinations and shall register the correct time at
60 Hz, 115 volts, Meters that fail to meet these requirements shall be removed
from the lot, o :
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10.3.14 Operational Check, 28 Volt dc Meters

10.3,14,1 Test Method = Meters shall be connected to d¢ voltages of 23 volts
and 29 volts and checked for instant starting. Meters shall then be connected to
a dc voltage of 28 volts and the -accuracy of the recorded time shall be checked
over the temperature range of -65°C to 125°C,

10,3,14,2. Accept-Reject Criteria- At 28 volts, over the temperature range of
~65° to 125°C, meters shall register correct time within T 5 percent, unless other-
wise specified, Meters that fail to meet this requirement shall be removed from
the lot. )

10.3.15 Power Supply tolerance, 400 Hz 115 Volt Meters

10.3.15.,1 Test Method - Metars shall be operated for 30 minutes att 115 volts,
300 Hz and then checked for normal opperation at 115 volts, 400 Hz, Meters shall
thon be operated for 30 minutes at 128 volts, 500 Hz and checked for nommal operation
at 115 volts, 400 Hz,

10+3.15,2 Accept-Reject Criteria - Meters that show any evidence of damagesor
fall to operate normally when veturned to the nominal power supply voltage-shall be
removed from the lot, .

l. 10,3,16 Power Supply Tolexance, 60 Hz 115 vailt Maters

10,3.16.1 Test Method ~ Meters shall be operated for 30 minutes at 115 volts,
50 Hz and then:ichecked for normal operation at 115 wvolts, 60 Hz, Meters shall then
be operated fox 30 minutes at 128 volts, 70 Hz and checked for normal operation at
115 volts, 60 Hz,

10+3,16.2 Accept-Reject Criteria ~ Meters that show any evidence of damages or
fail to operate noxmally when veturned to the nominal power supply voltagesshall be
removed from the lot.

10.3.17 Power Supply Tolerance, 28 Volt.DC Meters

10,3.17.1 Test Method - Meters shall be operated for 30 minutes at 23 volts dc
and then checked for normal operation at 28 volts dc,.

10.3.17,2 Accept=-Reject Gritaria ~ Meters that show evidence of damage,or fail
to operate normally " when returned to the nominal power supply voltage,shall be
removad £rom the lot,

10.3.18 DC Resistance

10,3,18.1 Test Method - The dc resistance of meters shall be measured as specified
in Method 303 o Standard MIL-STD-202, .
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10,3.18,2 Accept-Reject Criteria - Meters that fail to meet the dc resistance
requirements specified shall be removed from the lot,

10.3.,19 Exciting Current

10.3.19.1 Test Method =~ The exciting current of each meter shall be measured
by applying the nominal input voltage, as specified while the meter is at 25°C,
and measuring the input current.

10.3.19,2 Accept-Reject Criteria

10.3.19+2.1 Accept-Reject Criteria, EMl - Meters that fail to meet the exciting
current requirements specifiled shall be removed from the lot.

1043,19,242 Accept-Reject Criteria, EM2 - Exciting current shall not vary more
than 5 percent from the EML value, Meters that fall toimeet this requirement shall
be removed from the lot. :

10.3.20 Input Impedance

10.3.20.1 Test Method - The input impedence shall be measured by any sultable
ac voltmeter~ammeter method,

. 10.3,2042 Accept-Reject Criteria - Meters that fail to meet the input impedance
requirements specified shall be removed from the lot.

10.4 Conditions and Methods of Testing - Unlesas otherwise specified, tests shall
be performed at the general test conditions specified in Standard MIL-STD-202, except
that the-relative humidity shall be less than 50 percent,

10.4,1 Vibration = Apply a half-scale signal to each meter during vibration,
Each meter shall be subjected to random ¥ibration along three mutually pexrpen-
dicular axes according to the following spectrum:

20 to 80 Hz + 3 db/octave to 0,068 g2/Hz
80 to 350 Hz @ 0,068 32/Hz

350 to 430 Hz -6 db/octave to 0,043 gzlﬂz
430 to 1100 Hz @ 0,045 g2/Hz
1100 to 2000 Hz =6 db/octave

_ Overall RMS acceleration 8.8 g

Duratfon 60 seconds pexr axis
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Causes for rejection of the meter during or after testing shall be:

(1) Indication of loose electrical connections detected by current
monitoring.

(2) Visual or aural evidence of loosened or broken parts.

10,402 Thermal Shock - Metexs shall be tested as specified in method 107 of
Standard MIL-STD-202, The following details shall apply: :

as Test condition-B

b,  Exposure time~ The time required for resistance or current to
stabilize plus one minute,

¢+ Monitoring during cycling- Resistaﬂce_or current meters that show
evidence of physical damage or discontinuities in the registance ,or
current greater than 10 microseconds in duration,shall be rémoved
from the lot,
104443 Burn-In

104443,1 Burn-In, Electrical Indicating Meters - Electrical indicating meters
ghall be subjected to burn-in under the following conditions:

Temperature - Maximum temperature specified for the part
Power applied = To cause 3/4 scale defection

Time ~168 T 4 hours

10+443.2 Buxn-In, Time Totalizing Meters -~ Time totalizing meters shall be
subjected torburn-in under the following conditions: :

Temperature - Maximum temperature specified for each meter
Power Applied - Rated power
Time ~ 72 T 4 hours

10.4,4 Seal Leak .

10+444,1 Seal leak, Fine - Meters shall be tested in accordance with Method 112
of Standard MIL-8TD~202, The following details shall applys °

DWG
IDENT NQ SIZE MSFC-SPEC-1198

SHEET F-15



Downloaded from http: //WVélW everyspec.com

“msrg Form W22-8 wnnﬁm.! (HOVEMBER 1962) yurnuRT R on
A S Ll
_ REVISIONS
SYM PDESCRIPTION 1 DATE APFROVAL

as Test condition-C (except that the gross leak test shall be as
Specified in paragraph 10.4.4. 2)

(1) Procedure Number “III
(2) Degree of leakage xate sensitivity -10"8 atm ce/sec
Meters that £ail to meet this leakage rate requirement shall be removed from the lot,

10.4+442 Seal Leak, Gross -~ Maters shall be immersed for 4 to 5 minutes in a
water bath maintained at a temperature of 850C t 50C. The temperature of the meter
shall not exceed 40°C at the time of immersion. During the time the meter is in the
water bath ,there shall be no continuous flow of air bubbles or leakage of compound
from the part body. Meters that fail to meet this requirement shali be removed from the
lot. After removal fxom the bath, the meter shall be dried for 2 hours at 250.

10,4,5 Radiographic

10.4435.1 Radiograghic Procedure - Meters shall be subjected to radiographic
inspection as specified in Standard MSFO-STD-355, to determine that internal con-
struction is as specified.

10,4.5.2 Radiograph Analysis - Each radiograph will be analyzed in accordance
with the following criteria, Meters exhibiting deviations from this criteria shall
be removed from the lot,

a. Meters shall be of a homogeneous construction, and shall be as
specified, Meters bearing the same part number shall have the
same internal gonstruction,

b, The radiographic examination shall include, but not be limited
to, inspection for foreign particles, soldet aplash, 1005e or
misaligned parts. ,

¢« The tension on all wires shall be as specified. (There shall be
no loops or excessive bends in the lead wire).

d, There shall be no visible extraneous material (loose bonding
material will be considered extraneous material).

e  There shall be no wires pmesent except those specified,

£fo There shall be no evidence of defechs In any intexnal element in
the meter,
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APPENDIX G

Minimum Screening Requirements for Microelrcuits

10, General Requirements - Mierocircuits shall meet all applicable requirements of
this document., In addition, custom hybrid and custom multichip microcircuit designs shall
comply with MIL-}~38510, Appendix G, requirements and as specifiled herein.

10,1 Screening - The screening requlrements for nonstandard microcircuits for use in
Grada 1 and Grade 2 applications shall be in accordance with the applicable requirements of
MIL=-STD--883, Methods 5004 and 5008, and Appendix X, herein,

10.1.1 Monolithic Microcixcuilts for Grade 1 Applications -~ Each nonstandard miero-
ecircuit used in Grade 1 applications shall, as a minimum, have successfully completed the
following requirements: )

a. Class S requirements of Method 5004, MIL-STD-883, with the additdon of
dynamic and functlonal final electrical tests at minimum and maximum rated operating
temperature.

b. Destructive'Physical Analysis (DPA) in accordance with Method 5009 of
MIL-31TD-883,

10.1.2 Monolithic Microcircudts for Grade 2 Applications - ERach nenstandard micro=-
circuit used in Grade 2 applications shall, as a minimum, have successfully completed
-he following requirements:

a. Class B requirements of Method 5004, MIL-STD-883.

b. Destructive Physical Aﬁalysis (DPA) in accordance with Method 5009 of
MIL-3TD-883.

c¢. Particle Impact Noise Detection (PIND) test in accordance with Method 2020
(Condition B) of MIL-STD-883, and lot acceptance/rejection criteria per MIL-M-38510."

d, Radiographic Examination in accoxrdance with Method 2012 (two views) of
MIL~STD-883, '

10.1.3 Hybrid and Multichip Microcircuits for Grade 1 Applications ~ Each non-
standard hybrid or multichip microcircuit used in Grade 1 applications shall, as a minimum,
have successfully completed the following requirements:

a, Class S requirements of Method 5008, MIL~STD-883, with the addition of
dynamic and functional final electrical tests at.minimum and maximum rated .operating.. ..
temperature.

b. Destructive Physical Analysis (DPA) in accordance with Method 5009 of
MiL-STD~-883, '

10.1.4 Hybrid and Multichip Microcircuits for Grade 2 Applications - Each nonstandard
hybrid or multdchip microcircuit used in Grade 2 applications shall, as a minimum, have
uccessfully completed the following requirements:

CODE DWG

o Nd Size MSFC-SPEC-1198

,\ SHEET G~1




€ MSPC FONM 3228 (VEATICAL} (NOVEMBER 1962) DOWnioaded,irom Ailp:/lwww;everyspec.com
o A A ——

)

" requirements specified in this appendix,

REVISIONS

SYM DESCRIPTION DATE

APPROVA F

APPENDIX H
Minimum Screening Requirements for Relays

1.0 GeneraI'Reguirements - Relays shall meet all applicable requirements of
this document, : '

10.1 Screening Requirements - Relays shall meet all applicable screening
When this appendix specifies that require-
ments shall be "as specified", these requirements shall be specified by the procuring
activity in the ordering data

. 10,1.1  Screening Inspaection - Each relay supplied to this document shall be
subjected, in the sequence ghown, to all applicable examinations, tests and measure-
ments specified in table I, The visual examination, fnternal,shall be performed

immadiately prior to sealing, regardless of how many times it has been performed
prioxr to this time, ALl other examinations, test and measurements shall be per-
‘formed after all manufacturing processes have been performed,

these examinations, tests and measurements shall be marked with the symbol 1"gw

front o

£ the part number,

All relays that pass

in

Table I, Screening Requirements
Examination Dry Circult Other
of Test Relays Relays
‘1, Visual Examination,
Internal 10.2.1 10,2,1
2. Moisture Detection 10.4.17 ) 10.4.1
3. Electrical Measurements ,EM) 10.3 10,3
4, Vibration 10.4.2 104442
5. Burn~In 10.4,3 10.4.4
6. Seal Leak, Fine 1044.5.1 10,4,5.1
7. seﬂl Leak’ Gross 10.4.5.2 10;4-502
8s Electrical Measurements ,EM?2 10.3 10,3
9, Radiographic 10,4.6 10,4.6
10. Visual Examination, External 10,2.2 10.2,2
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10.2 Visual Examinations '~ Unless otherwise specified ,all visual examinations
shall be made at the general test conditions specified in Standard MIL~STD-202,

1042,1 Viéuai‘Eﬁéﬁiﬁéﬁidn;'inﬁerﬁgk = Relays that fall to meet the following
requirements, when examined under the magnification specified, shall be removed
from the lot:

as Soldering and welding shall be free of imperfections (10 X),

bs Assembly of internal parts to mounting brackets and terminal boards
shall indicate that proper manufacturing techniques have been used
(10 X). ’

¢. There shall be no cuts, breaks or abrasions in insulation (IOIX)-

d, Wire shall be the correct length ahd shall contain no kinks. (1X to
10 X). '

e, Wire insulation shall contain no cracks, breaks or cuts (1X to 10 X).
f+ Relays shall contain no solder flux or other foreign matter (10 X),.
l’ g+ There shall be no defects {n workmanship, construction, design,
- materials and processes which could render any relay unsuitable for
its intended use (1X to 10X).

he - When lubrication is required.he quantity, quality and application
shall be suitable for proper lubrication of the moving parts (10 X).

1,  When impregnation is. vxequired,there shall be no air bubbles, improper
' curing, voids or lack of impregnation.

Jo The following charactéristics shall be as specified:
1. Minimum clearances (10 X).
2, CGritical dimensions (10 X).
3. Internal designrand construction (1 X).
104242 Visual Examination, External - Relays that fail to meet the following

requirement:s, when examined under the magnification specified, shall be removed
from the lot: ' '
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ae. - There shall be no cracks, blisters, or any other imperfections
affecting operating characteristics, or form, fit, or function
of the relay (7 X).

be fThere shall be no imperfections in'éeal welds, coating, casting ox
" plating (7 X).

¢. Glass header seals shall be free of cracks (7 X).
d. Marking shall include, but not be limited to:
1, Paxrt nunber {1 X)
2. Lot or date code (1 X)
3, Sexrial number (1 X) |
e, The following characteristics shall be as specified:
L. Extefnal design and construction (1 x)
2, Dimensions (1 X) b
3, Weight (1 X)
10.3 Electrical and_Meqhggigél Measurements - The electrical and mechanical
measurements EML and EM2 shall consist of the measurements specified in table II,
made in the order shown. The accept-reject criteria shall be as specified herein

or, when applicable, as specified by the procuring activity., Measurements shall
be recoxded and submitted to the procuring activity as specified in paxagraph 3:1.3

10,3.1 Measurement Conditions - Unless otherwise specified, all measurements
shall be performed at the gemeral test conditions specilfied in Standard MIL-STD-202,

10.3.2 Dielectric Streugth

10,3.2.1 Test Method - Relays shall be tested in accordance with method 301 of
Standard MIL~STD=-202, The following details shall apply:

ae Special preparations - Relays shall be mounted oxr placed on'a
metal plate (ground) or metal V-block as applicable.

bs Taest voltage - The minimum test voltage shall be as specified
in table III,or as specified by the procuring activity,whichever
is greéater, . ‘
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' Table II, Electrical Measurements
‘ _ Test Accept
Measurements Types Method Reject
Paragraph Oritexia
ML
L. Dielectric Strength All 10,342.1 104342.2
2. Ingulation Resistance All 10.3.3,1 10.3,3.2,1
3, Operating Voltage Dual Coil Latch, 10.3.4,1 10.3.4.3
Dry Circuit 10.3.4,2 L
4. Operating Voltage Dual Coil Latchs-
Otherx 10.3.4.1 10.3.4.,3"
5« Operating Voltage - Genexal Purpose, 10.3.5.1
Dry Gircult 1003.4’2 1043e5.2
6+ Operating Voltage General Purpase, _
Othex 10.3.5,1 10.3.5.2
7. Contact Resilstance Dry Circuit © 10434641
10.3.442 10,3.6.2
8, Contact Resistance Other Relays 10.3.7.1 10.3.7.2
9. Simultaniety Multipole Relays 10,3.8,1 10.3.8,1
10, DG Coil Resistance All 10.3,9,1 10.3.9.2,1
11, Gofl Current (Exciting) | ALL 10.3.10,1 | 10.3.10,2.1
12, Operate and Release Dry Circuit 10.3,11,141 ] 10.3,11,1,2
Times \ ’
13, Operate and Release
Times Other Relays 10,3.11.2.1 ] 10,3,11,2,2
14, Coil Transient Voltage Bifilar "10.3,12.1 1043.12,2
‘15, Dielectric Strength All 10.3.2.1 10.3.2.2
16, Insulation Resistance All 10.3.3,1 1043,342.2
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Talbe LI, Electricai Measuremenﬁs (Continued

, ‘ Test Method | . Accept Reject
Measurements Types Paragraph Criteria
17, Simultaniety Multipole Relays 10,3.8.1 10,3.8,2
18, DG Coil Reslstance All 1003.9.1 10,3,9,2.2
19, Coil Current Exciting All 10.,3,10.1 10.3,10.2.,2
20, Operate and Release .
Times Dry Circuit 10.3.11.1.1 10,3.,11.1.2
21, Operate and Release _
Times Other Relays 16.3.11,2,1 - 10.3,11.2.2
22, Goil Transient
Voltage Bifilar 10,3.12,1 10.3,12,2
Table I1I. Test Specifications
Insulation Resistance
Dielectric dc Minimum
Working Voltage Strength Test Insulation
(See Note 1) rms Voltage Resistdnce
' ' , Test Voltage : (Megohms)
Greater |'Up to and : :
than Igcluding (See Note 1)
0v 50 v 100 100 1000
0V 00 v 100 100 1000
100 v 175 v 300 100 1000
175 Vv 700 v 248 working 500 7500
-voltage
700V 1,4 working 1000 10,000
voltage
-+ 1000
NOTES: 1., The working voltage shall be as specified, and is defined as the

maximum instantaneous voltage stress that may appear under normal
rated operation across the insulation being considered. )
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d. Duration of test voltage - The test voltage shall be appliéd-for
60 Yo seconds.

d. Points of application of test voltage ~ Between all mutually insulated
points, and then between all insulated points and groundswith the
relay energized and deenergized.

Qe Examination.during test - Leakage current shall be monitored during
tast, :

f. Examination after test ~ Relays shall be examined for evidence of
arcing, flashover, breakdown of insulation or other damage,

10.3+2.2 Accept-Reject Criteria - Relays that have leakage current paths that
exceed 1.0 milliampexe or show evidence of arcing, flashover, breakdown of insulation -
or othex damage shall be removed from the lot.

104343 Insulation Reslstance

10¢343,1 Test Method - Relays shall be tested in accordance with method 302 of
Standand MIL-8TD-~202, The following details shall apply:

a. Test voltage - Test voltage shall be as specified in table III,or
as specified by the procuring activity, whichever is greater,

b. Special preparations - Relays.shall be mounted or placed on a metal
plate (ground) or metal V-block, as applicable.

ce Points of measurement - The measurements shall be made first
between all mutually insulated points and ground with the relay
energlzed,and then with the relay deenergized,

d. Electrification time - The electrification'time shall be the time
required for the resistance rxeading to stabilize, or 120 f18 sec,,

whichever 1s greater,
10¢3,3.2 Accept-Reject Criterias
10e34342,1 Accept-Relject Criteria, EMl~ The minimum insulation resistance shall

be ag specified in table III. Relays that faill to meet the insulation resistance
value aspecified shall be removed from the lot

--------------

10.3.3,2.2  Accept-Reject Criferia, EM2 - The minimum insulation resistance shall
be 90 percent of the EMl value, Relays that fail to meet this insulation resistance
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value shall be removed from the lot, .

10.3.4 Operating Noltage or Current, Dual Coil Latch Relays

10434401  Test: Method - Prior to measuring the energizing voltage or current,
ag applicable, the reset coil shall be energized at the rated voltage (ox current)
for a maxfmum of 2 seconds. The energizing potential shall be reduced to zero.
A potential shall then be applied to the set.coil and gradually increased until all
contacts operate, A suitable device shall be used to determine if each contact
operates properly. The energizing potential shall be reduced to zero and the reset
coll shall be energized at the rated voltage (or current) for a maximum of 2 seconds.
The energlzing potential shall be reduced to zero and the set coll shall be energlized
at the rated voltage (or current) for a maximum of 2 seconds,  The energlzing
potential shall be reduced to zero. A potential shall then be -applied to the reset
coil and gradually increased until all contacts operate, A suitable device shall he
used to determine if each contact operates propexly, '

10,3+4¢2 Applied Power. dry Circuit Relay Contacts - Power applied to the
contacts of dry circuit relays shall be supplied by a power supply that meéts the

following requirements:
as -The open circuit voltage shall be 30t 5 n vV,

l’ hs When power is applied to closed contacts the current shall be
automatically regulated at 10 t 5 uA, .

10,3.443 Accept-Reject Criteria = The relays shall operate, and all switching
clzeuits shall make positive contact in each energized position after the coil voltage
ox current attains a value not greater than that specified. Parts that fail to meet
these requirements shall be removed from the lot., :

10.3.5 Qperating Voltage or Gurrent, General Purpoge Relazs
10.3.5.1 Tast Methods -

10.345.1.1  Energizing Voltage or Current - Prior to measuring the energizing
voltage or current, as applicable, the codl shall be energized st the rated voltage
or cuxrent for a maximum of 2 seconds, The energizing potential shall be reduced
to zaro, and then increased until all contacts operate. A suitable indicating device
shall be used to determine if all contacts opetate properly.

..............

10,3.5,1.2 Reléase Voltage o Gurrent - The relay coil shall be energized at the
rated voltage ox current, and shall Chen be gradually reduced until all contacts
return to the deenergized position. A suitable indicating device shall be used to
detaxmine if all contacta opekate ptoperly., = -
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|

10¢3+5,2 Accept-Reject Criteria - The relays shall operate, and all switching
circuits shall make positive contact in the energized position when the .0il voltage
ox current attains a value not greater than that specified, Also, the relays shall
release, and all switching circuits shall make positive contact in the deenergized
position when the coll voltage or current is reduced to the value specified, Relays
that fail to meet these requirements shall be removeé from the lot,

10.3.6 Gontact Resistance, Dry Gircuit Relays

10.3.,6.1 Test Method - The dynamic contact resistance shall Ka measured under
the following conditions:

a. The normally closed. contacts shall be connected in series when the
relay is deenexgized,

b, The normally.open contacts shall be connected in series when the
relay is energized at rated coil voltage (or gurrenq).

10,3.6.2 Accept-Reject Criteria ~ The dynamic .contact resistance shall not exceed
J00 ohmss Relays that fail to meet this requirement shall be removed from the lot,.

104347 GContact Resistance, Other Relays

" 10.3.7.1 Test Method - The contact resistance shall be measured as specified in
- Method 307 of Standard MIL-5TD=-202. The following detalls shall apply:

as Measurements shall be made between the terminals of the contacts
of the same pole forming a switching circuit. Measurements shall
be made for all poles in a relay at each of the actuator positions,
The reset coils of latch relays should be deenergized before
measuring contact ‘resistance on elthex position,

b, Test current =0.1 A

Ce Opan-circuit_teét voltage - 6 Vde maximum, unless otherwise
specified,

ds Number of test actuations -~ Three

es Number of measurements par actuation =- One.

......................

10,3.7:2  Accept-Reject Criteria - Relays that fall to meet the contact resig-
tance requirements specified shall be vemoved from the lot. ‘

10,3.8  Simultaniety

10,3.8.1 Test Method - Each relay shall be held rigidly by its mounting means,
.The time differential baetween the point of ‘initial electrical contact, or break

CODE DWG .
IDENT NQ sIzE MSFC-SPEC-1198

A sHegT H-8




» MSHFC FORQE 2.8 IVEATICAL] {HOVEMBER 1962

Y Downlggg'qq.frvqr_q mt'p:/_/\'/\_/w\_/v_.everyspec.com

REVISIONS

SYM DESCRIPTION DATE APPROVAL,

on the corresponding set of contacts on all other poles of the relay shall be mea-
sured. The cycling of the relay shall be performed by applying-the rated voltage
(or current) to the applicable relay coil. -

10.3.8.3 Accept-Reject Criteria - The time differential between the point of
initial contact or break of the corresponding set of contracts on all other poles
of the xelay including transfer and bounce time shall be as follows:
as For 2=pole relays 10 milliseconds, maximum,.
be For 3.pole relays 20 milliseconds, maximum.
c. For relays with 5 or more poles,as Spécified.
Relays that fail to meet this reduﬁrement shall be removed from the lot.

10.3.9 DC Coil Resistance

10.3.9.1 Test Method - The dc coil resistance of all relay coils shall be mea-
suraed as specified in Method 303 of Standard MIL~STD-202.

10,3.9,2 Accept=Reject Criteria

10.3.9,2,1 Accept-Reject Oriterla, EMl ~ Unless otherwise specified, the dec coil
resistance of each relay coll shall be of the value specified or 1+ 10 percent of
nominal value, whichever is the lower limit value. Relays that fall to meet this
requirement shall be removed from the lot. .

10.34942.2 Accept-Reject Cxiteria, EM2 - The dc resistance of coils shall not
vary more than T 1 percent from the EML value. Relays that fail to meet this require-
ment shall be-removed from the lot,

10.3,10 GCoil Current (Exciting)

10.3,10.]1 Test Method = The coil current of relay coils shall be measured by
applying nominal input voltage to each eoil, while it is at 259°C, and measuring the
input current. The current f£low in the coil shall be measured within 30 seconds
after application of coll voltage.

10.3,10.2 Accept-Reject Criteria

-------------------------

1063.10,2,1 Accept-Reject Criteria, EMlL ~ The value of input current shall be
as specified ox T 10 percent of nominal value, whichever is the lower limit value.
Ralays that fail to meet this requirement shall be removed from the lot.

.............

10,3.10.2,2 Accept-Reject Giiteria, EM2 - The coil current shall not vary more
than T 2 percent from the EML value. Relays that fall to meet this requirement shall
ba removed from the lot,
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. 10.3.11  QOperate and Releasa Times (yneluding Contact Bounce)

10,3,11,1 Operate and Release Time, Dry Circuit Relays

----------

10.,3,11.1.1 Test Method - Operate and release times shall be measured on egch
contact set of the relay. The circult shown in figure 1, or an equivalent, shall be
used, Rated coil voltage (or current) shall be applied to the coil when measuring
operate and release times. The relay coil shall be connected directly to the power
supply. The use of resistors in series,or parallel with the coil, or the use of a
diede in parallel with the coil, should be avoided. The contact bounce test shall
be performed on each contact set of the relay., Open circult contact voltage shall
be 30 T 5 millivolts de and contact load shall be 10 T 5 microamperes, Figure 2
illustrates a typical oscllloscope-presentation. Care should betaken to exclude any
irregularities caused by switching, Total operate time shall include bounce.

10.3{11.1.2 Accegt-Réjéct'Cfiteria - The operate time, reléase time, and contact
bounce of relays shall not exceed the values specified, Relays that fail to meat this
requirement shall be removed from the lot,

10.3.11,2 Operate and Release Times, - Other Relays

1043.12,2,1 Test Method = Operate and release times shall be measured on each
contact set of the relay, The cirxcuit shown in figure 1, or an equivalent, shall be
used, Rated coil voltage (ox current) shall be applied to the coil when measuring
l' operate and release times, The welay coill shall be connected directly to the power
supplye The use of resistors in series,or parallel with the coil, or the use of a diode
in parallel with the coil, should be avoided, The contact bounce test shall be
performed on each contact set of the relay. Open circuit contact voltage shall be
6 Vdc maximum and contact load shall be 100 milliamperes maximum, Figure 2 i{llustrates
a typlcal oscilloscope presentation, Care should be taken to exclude any ixregulari-
tlies caused by switching, Total operate time shall include bounce,

104341142.2  Accept=Reject Criteria - The operate time, kelease time, and contact
bounce of relays shall not exceed the values specified, Relays that fail to meet
this requirement shall be removed from the lot.

10,3.12 GCoil Transient Voltage

10,3,12,1 Test Method - With the relay stabilized at room temperature, the rated
operating voltage shall be applied to the coil terminals for not more than 10 seconds.,
The relay shall be deenergized and the coil transient voltage megsured with an
oscllloscope or other comparable meanssusing the circuit shown in figure 3 or an
equivalent, The maximum allowable peak transient voltage shall not exceed a value
equal to 175 pexcent of rated coil voltage. A typical escilloscope presentation of
a coil transient voltage is shown in figure &, The relay coil shall be comnected
dixectly to the power supply. The use of resistars, capacitors, inductors, or semi-
conductox devices in sexles,or parallel with the coil, not inherent in the properly
set up test circult shall be strictly forbidden., The transient voltage shall be
measured a minimum of three times and the largest transient value recorded as the
. actual value, - o
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10.3,12,2 Accept-Reject Criteria - When the coil transient .voltage is measured
as specified above, the value shall not exceed 175 percent of rated coil voltage.
Relays that fail to meet this requirement shall be removed from the lot. -

NOTE: It is recommended that the device used to deenergize the relay under test
be a mercury wetted relay contact. When a mercury relay is used as the switching
davice, its coil should be operated from a separate source, isolated from the source
uged to operate the relay coil under test, The oscilloscope in use should have a rise-
time equal to,or less,than 0,2 microsecond. Photographs of the oscilloscope traces
are helpful in ascertalning precise voltage measurements of the transients, but are
not required, In order to observe the maximum vertical excursion of the transient
voltage, horizontal sweep times of from 100 microseconds per centimeter to 20
microseconds per centimeter may be necessary.,

10.4 Conditions and Methods of Testing -~ Unless otherwise aspecified, all tests
shall be performed at the general test conditions speciffed in Standard MIL-STD~202,

10.4.1 Moisture Detection - Relays shall be subjected to a molsture detection
teat conalsting of the following steps.

ae Position‘- Relay header in the down position

be Applied voltage - 140 percent of rated coil voltage

. ¢e Time - 2 1/2 minutes 7

de Moﬁitoring during time voltage is'applied = insulation resistance

1f the insulation resistance of any relay decreases more than 10 percént that relay
shall be removed from the lot,

10.4.2 Vibration -~ The vibration test shall be accomplished és follows:

a. Mounting - Relays shall be rigidly mounted by their normal mounting
means.

be Axes of vibration - Relays shall be vibrated, for the time specified,
in each of three mutually perpendicular planes.

¢e Vibration level

1) Simple harmonic motion -~ 500 Hz to' 2000 Hz or 500 Hz to 3000 Hz,
as applicable, at 30 peak,

2) Random - The random vibration acceleration spectral density shall
be 0.6 g2 per Hz with a flat frequency spectrum (no more than 3
db down) between 20 Hz and 2000 Hz or 3000 Hz as applicable,

[cobe | owe
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Vibratioh time

1) Simple harmonic motion - Five minutes from low to high frequency
and five minutes from high to low frequency with the relay
.energized and then deenergized (total time of 20 minutes) in each
of three mutually perpendicular planes,

'2) Random vibration ~ Five minutes with the relay enexglzed and 5
minutes with the relay deenergized (total time of 10 minutes)
in each of thred mutually perpendicular planes.,

Characteristics monitored during vibration ~ Contact chattering,

See figure 5 for suggested circuit., It 1s recommended that closed
contacts be wired in series during monitoring, For dry-circuit relays
the contacts should not be switched without first removing the load

of the detector,

Examination aftexr vibration ~ For evidence of mechanical or structural
damage, : .

Accept-Reject Criteria - There shall be no opening of closed contacts
greater than 10 microseconds, no closing of open contacts, and no
bridging between open and closed contacts, Parts that fail to meet
this requirement or that show any evidence of mechanical or struc-
tural damage shall be removed from the lot,

1044434101

load as specified. The power applied shall be as specified in 10.3.4.2.
10,4434142

Rated Operation - Relays shall be operated at a maximum rate of 60 cycles

(a) 25%°C - l-hour soak with relay deenergized followed by 1000

(b) 125°C ~ L-hour soak with relay energized (duél coil latch relays

(c) Minus 65°C - L-hour soak with relay deenergized,followed by 2000

(d) 259C -~ l-hour soak with relay deenerglzed,followed by 1000 cycles

a duty cycle of 50 110 percent at the cycles and temperatures as

cycles run-in.

should have each coil energized 30 minutes separately) followed
by 2000 cycles run-in,

cycles run=-in,

run-in. '

Contact lLoads = Each contact shall make, break,and carry the rated

Monitoxring Cirecuit - The monitoring equipment shall provide a record

[[cooe DWG ‘
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Figure 5, Test Circuit for Monitoring Contact Chatter
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of the numbex of cycles and shall record failures or discontinue the test if a
failure occurs, Occurrence of a dynamic resistance greater than 500 olms,or failuxe
of a relay contact to transfer shall be considered a failure. During each closure,
the contact potential shall be monitored for at least 50 percent of the time the con-
tacts are closed,

--------------

10,443,143  Accept-Rajact Criteria- Relays shall be removed from the lot for
the following reasons:

a. Fallure to meet the requirements specified in 10.,4.3,1.1
b. Fallure of xelay contacts to transfer
G OCGurrence of a dynamic resistance greater than 500 ohms

10.4+4 BurneIn, othexr Relazs

10.4,4.1 Rated QOperation - Relays shall be operated at a maximum rate of 60
cycles per minute with a duty cycle of 50 t 0 percent at the cycles and temperatures
as follows:

¢a) 259C - l-hour soak with relay ‘deenergized,followed by 1000 cycles
run-in.

. (b) 125°C -~ l-hour soak with relay energized (dual coll latch relays
should have each coill energized 30 minutes separately)sfollowed
by 2000 cycles run~-in,

(e) 2500— l-hour soak with relay deenergized,followed by 1000 cycles
run-in. .

104%4¢4.1.)1  Contact Loads - Each contact shall make, break,and carry the rated
load as specified. Tor AC inductive loads the power factor shall be 0,75 to 0.80,
Fox AC resistive load the power factor shall be 0,90 to 1.0, For DC inductive loads,
the time constant (L/R ratio) shall be 0.02 to 0,03,

1044440102 Monitoring Cireuit - The monitoring equipment shall provide a record
of the number of cycles and shall record failures or discontinue the test if a
fallure occurs, During each closure the contact. potential shall be monitored for at
least 30 percent of the time the contacts are closed,

10s4eéelsd . Accept-Reject Criteria- Relays that faill to meet the requirements
gpacified in 10.4. 44141 shiall be removed from the lot,

10.4¢5 Seal TLeak
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10.4,5,1  Seal Leak, Fine - Relays shall be tested in accordance with Test Method
112 of Standard MIL-S¥D-202, The following details shall apply:

as Test condition-G (except that the gross leak test shall be as
specified in 10,4,5,2)

. 1) Procedure number - ITI
2) Degree of leakage rate sensitivity - 1078 atm cc/sec,
Relays that fall to meet the leakage requirement shall be removed from the lot,

10.4,5.2 Seal Leak, Gross - Relays shall be immersed for 4 to 5 minutes in a
water bath maintained at a temperatura of 850C + 59C, The temperature of the relay
shall not exceed 40°C at the time of immersion, During the time the relay is in the
water bath there shall be no continuous f£low of air bubbles or leakage of compound
fxom the relay body, Relays that fail to meet this requirement shall be removed from

- the lot, After removal from the bath the part shall be diied for 2 hours at 250C.

100406 Radiographic

. 10,4460} Radiographic Procedure - Relays shall be inspected in accordance with
. the general requirements of Standard MSFG-STD=-355,

10,4,6.2 Radiographic Analysis - The examination shall include those listed in
MSF(-S8TD~355 in addition to the following:

as Extraneous Material ~ There shall be no vigible loose hardware
. or extraneous materials or contaminants, such as weld or solder
splashed and soldex balls.,

be  Parts Clearance -~ Acceptable relays shall exhibit internal
electrical and mechanical clearance.

co Migcellaneous Defects = There shall be no omitted, broken or
. defective parts. Relays that fail to meet the requirements
speclfied above ox 1n Standard MSFC-SID~355 shall be removed from
the lot.
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'APPENDIX I

Minimum Sereening Requirements for Resistors

10. General Requirements ~ Resistors shail meet all applicable requirements of this
document.

10.1 Screening Requirements - Resistors shall meet all applicable sereening require~
ments specified in this appendix. When this appendix specifies that requirements shall

be "as specified’) these requirements shall be specified by the procuring activity in the
ordering data. . '

10.1,1 Screening Inspection = Each resistor supplied to this document shall be sub-
jected, In the sequence shown, to all applicable examinations, tests and measurements
specified in table L. All examinations, tests and measurements shall be performed after
all manufacturing processes have been performed. ALl resistors that pass these examina-
tions, tests and measurements shall be marked with the symbol "S" in front of the part
numbex.

10,2 Visual Examination, -External - Unless otherwise specified, all visual examina-
tions shall be made at the general test conditions specified in Standard MIL-STD-202.

. 10.2.1 Examination with Magnification - Resistors that fall to meet the following
requirements, when examined under the magnification specified, shall be removed from the
lot: '

a, There shall be no cracks, blisters, or_ény othép imperfections affecting
operating characteristics, or -form, £fit, or function of the resistor

b. -There shall be no imperfections in seala, coating, casting or plating.
¢. Marking shall include but not be limited to:

1. Part number (1 X).

2, Lot or date code (1 X).

d. The following characteristics shall be‘as speclfied:
1., External design and construction (1 X).
2, Dimensions (1 X).
3. Weight (1 X).
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Table I. Screening Requirements
' {Wirewound | Wirewound{ Film Film Comp Variable| Variable Fiim
Examination Accurate; Chassis High Insulated | Insulated | Trimmers| Preecision | High
or Test Thermistor | Mount; Stability Voltage
Wirewound .
Power
1. Electrical
Measurement EM1 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3
2. Overload 10.4.1 10.4.1 10.4.1
3. Thermal Shock 10.4.2 10.4.2 10.4.2 10.4.2 10.4.2 10.4.2 10.4.2_
4, Electrical
Measurement EM2 10.3 10.3
5. Burn-In 10.4.3 10.4.3 10.4.3 | 10.4.3 10.4.3 10.4.4 | 10.4.5
6. Electrical ' ‘
‘Measurement EM3 10.3 10.3 10.3 10.3 - 10.3 10.3 10.3 10.3
7. Radiographic 10.4.6 10.4.6 | 10.4.6
8. Seal Leak, Fine 10.4.7.1
9. 8Seal Leak, Gross 10.4.7.3 10.4.7.2
:10. Visual Examination, : , :
i External 10.2 10.2 10.2 10.2 10.2 10.2 10.2 10.2
ODE DWG
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I' 10.3 Electrical Measurements - The electrical measurements EM1, EM2 and EM3 shall
consist of the measurements specified in table II in the order shown. The accept-reject
erlteria shall be as specified herein’or, when applicable, as specified by the procuring
lactivitya Measurements shall be recorded and submitted to the procuring activity as
specified in paragraph 3.1.3.

10.3.1 Measurement Conditions - Unless otherwlse specified, all measurements shall
[be performaed at the general test conditions specified in Standard MIL-STD-202.

'10.3.2 Resistance
10.3.2,1 Test MethOdE

. 10,3.2,1.1 General Test Method - Resistors shall be tested in accordance with
Wﬂethod 303 of Standard MIL-STD-202. The following details and exceptions shall apply:

a, Measuring apparatus -~ Resistance bridge

b. Limit of error of measuring apparatus — One fourth of the specified
initial resistance tolerance or 0.l percent, whichever is less,
+ 0.002 ohm,

¢, Test voltage - Measurements of resistance shall be made by using a
de potential resulting in not more than 1 percent of rated wattage

l’ specified. This same voltage shall be used whenever a subsequent
resistance measurement is made.

d. Points of application of test voltage for initial resistance tolerance
meagurement - For axlal-lead resistors of 20 ohms oxr less, 9,53

-0. mm (3/8 +$/16 inch) from the end of the body. ¥or tab-terminal

resistors of 20 ohms or less, locate on tab in line of hole parallel .
to resistor body. TFor all resistors above 20 ohms, locate wherever .

practical on lead or tab.

e. Other details shall be as specified in the applicable paragraphs
referenced in table II.

10.3.2.1.2 Test Method, Variable Resistors - Total .resistance shall be measured
fbetween the resilstance~element terminals,

10.,3.2,1.3 Zest Method, Thermistor -

a. Temperaﬁure - All resistance measurements shall be made in a con-
trolled uniform medium. Accuracy of temperature measuring equipment
shall be as follows:

1. .%o0.01°¢ for beads, beads in rods, and beads in probes.
2, +0.,05°C for all other types.
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II. Electrical Measurements

Table
Test Accept-Reject
_ Method Criteria
Measurements Types Paragraph Paragraph
EML
1. Resistance Wirewound Power 10.3.2.1.1 10.3.2.2.1
2. Resistance Wirewound Precision | 10.3.2.1.1 | 10.3.2.2.1
3. Resistance Wirewound Chassis "
Mount 10.3.2,1.1 | 10.3,2.2.1
4, Reglstance Film, High Stability| 10.3.2,1.1 10.3.2.2.1
5, .- Resistance Film, Insulated and
Film, High Voltage 10.3.2.,1,1 10.3.2,2.1
6. Resaistance Composition
Trimmers 10.3.2.1.1 10.3.2.2.1
7. Resistance All Variable 10.3.2.1.1 | 10.3.2.2.1
. . ]..0-3-2.102 .
8. Resistance Thermistors 10.3.2.1.1 10.3.2.2.1
: 10.3.2.1.3
9. Output Wirewound Variable | 10,3.3.1 10.3.3.2
10, Output Nonwirewound :
Variable 10.3.4.1 10.3.4.2
11. Nelectric Strength Varlable Precision 10.3.5.1 10.3.5.2
12, Insulation Resistance | All Variables 10.3.6.1 10.3.6.2
13. Resistance-~Temperature
Characteristics Thermistors 10.3.7.1 . 10.3.7.2
EM2
14, Resistance Film, High Stability| 10.3,2.1.1 { 10.3.2.2.2
15l Reaistﬂnce Film, High Voltage 10'302-104 10.312-2u2
DWG
IDENTNQ SIZE | Mopc-8PEC-1198
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Table II, Electrical Measurements (Continueh)
Test Accept-Reject
Method Criteria
Measurements Types Paragraph Paragraph
B3
16, Resistance Wirewound Power 10.3.2,1.1 10.3.2,2.3
17. Resgistance Wirewound Precision | 10.3.2.1,1 10.3.2.2.7
18, Resistance’ Wirewound ' :
Chagsis Mount 10.3.2.1,1 10.3.2,2.3
19. -Resistance Film, High Stability| 10.3.2.1.1 | 10.3.2.2.3
20, Resistance Film, Insulated and
Film, High Voltage 10.3.2.1.1 10.3.2,2.8
2l. Resistance Composition
l' Insulated 10.3.2.1.1 10.3.2.2.3
22. Resistance Variable 10.3.2,1.1 | 10.3,2.2.4
Trimmers 10.3.2.1.2
23, Resistance Variabie 10,3.2.1.1 10.3.2,2,5
: Precision 10.3.2.1.2
24, Resistance Thermistoxs 10.3.2.1.1 10,3.2,2.6
10.3.2.1.3
25, Continuity of All
Contact Arm Trimmers 10.3.8.1 10.3.8.2

b.

Cs

Equipment - Wheatstone bfidga or equivalent, accurate to +0,05 percent

or better.

Hounting -~ Thermistors shall be mounted by normal mounting means in
corrosion resilstant clips mounted on a 3.18mm (1/8 inch) diameter

brass rod,

1. Beads - Flat noncorrosion  clips shall be used, The leads shall
be gripped 6.35 f%‘sgmm /4 f%/lﬁ inch) from the end of the
thermistor body.
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d. Test prgoedure - Zero-power rasistance shall be measured at 25%¢
and 125°C, With the input voltage source disconmnscted, the outputb
indicator shall be adjusted bto the zero output position., The input
voltage source shall be connected, the zero-power resistance measured,
and the power source disconnected. The oubput shall reburn to initial
zero oubput position +0.05 percent.

10.3.2.1.4 Tast Method, Film, High Voltage Resistors, EM2 - Resistance shall
be mgasured with voltage applied as followst

- Resistors 1/u2watt.and under - 150 V¥, but not exceeding wattage '
rating (P = ES/R)

b. Resistors over 1/3 watt - rated voltage
but not exceeding wattage rating (P = E

or 10 k¥, whichever ls leass,

2/R)

Q. Resistors under 1 megohm shall not be tested.

10030202 Aooept—ReJeot Criterila

10.3.2.2.1 Accept-Rejeot Criteria, EM1 - Resistors that fail to meet the resistance
requirements specifiled shall be removed from the lot.

. 10.3.2.2.1 Acoept-ReJect Criteria, Film, High Volbage Reaistors, EM2 - Redistors
shall be within the specifiled tolerance plus the antlecipated change due %o voltage
coeffiolent as specified.

10.3.2.2;3 Aocept-Reject-Criteria, EM2 and EM3 - The resistance shall not vary
more than 0.2 percent +0.05 ohms from the EM1 value., Resistors that fail to meet thisg
requirement shall be removed from the lot.

10.3.2.2.4 Accept-Reject Criteria, Variable Trimmers, EM3 - The resistance shall
not vary more than 1.0 percent from the EMI measurement. Resistors that fall to meet
this requirement shall be removed from the lot.

10.3.2+2.5 Acoept-Reject Criteria, Varlable Precision, EM3 - The resistance shall
not vary more than 5 percent from the LM measurement. Resistors that fall to meet
this requirement shall be removed from the lot.
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10.3.2.2.6 Accept-Reiect Criteria, Thermistors, EM3 . The resistance shall not vary
more than 2.0 percent from the EML measurement. Reslstors thdat fall to meet this require-
ment shall be removed from the lot.

10.3.2.2.7 Accept~Reject Criteria, Wirewound Precision Resistors, EM3 ~ The
resistance shall not - vary more the 0.25 percent from the EM1 measurement. Resistors that
fail to meet this requirement shall be removed from the lot.

10.3.2.2.8 Accept-Reject Criteria, Film Insulated and Film Hich Voltage EM3 - The
registance shall not vary more than (.5 percent from the EML measurement. Resistors that
fall to meet this requirement shall be removed from the lot.

10.3.3  Qutput, Wirewound Variable Resistors

10,3.3.1 Test Method - Peak-noise resistance shall be measured with the cirecult
ghowun in figure 1, or its equivalent. The lead screw shall be rotated in both directions
through 90 percent of the actual effective electricity travel for a total of six cycles,
Only the last three cycles shall count in determining whether oxr not a noilse is observed
at least twice in the same location. The rate of rotation of -the lead screw shall be
guch that the wiper completes one cycle in 5 seconds, minimum, to two minutes, maximum,
The equivalent resistance shall be calculated using the following formula:

'_Noise = Epn . ohms
0.001

Where! Epn = peak nolse signal voltage presented in
the oseilloscope screen.

©10.3.3.2 Accept-Reject Criteria - The peak noise shall not exceed‘loo ohms.
Registors that fall to meet this requirement shall be removed from the lot.

10,3.4 Output, Nonwirewound Vvariable Reeistors

10,3.4.1 Test Method - Contact resistance variation shall be measured with the »
measuring clreuit shown on figure 2 or its equivalent. During this test, the lead serew
ghnll be rotated in both directions for a total of three cycles, through 90 percent of
the actual effective electrical travel, at the rate of one cycle for 5 seconds, minimum,
to 2 minutes, maximum. Contact resistance variation shall be defined as any abrupt
change from one contact-resistance level to another, exclusive of the.roll-on or roll-off
points where the contact arm moves from the termination on to, or off, the resistance
element:,

10,3.4.2 Accept—Relect Criteria - The maximum contact resistance shall be 3 percent
or 3 ohms,whichever is greater. Resistors that fall to meet thils requirement shall be
removed from the lot. ' : :
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Rx
A B

A - 1 m& de Constant~Current Source
B - Oscilliscope or Test Circuit

Band Width -~ DG to 500 KHz
Minimum Input Impedance -~ 1.0 megohm at 400 Hz

Rk -~ Teat Unit

FIGURE 1, PEAK-NOLSE MEASURING CIRCUIT °

=
H

o
1

AC Amplifier
Oacilldscopet
Band Width - 100 Hz to 50 KHz

e
o
1

. tes ted,
Ry =~Test Unit

A c D
B .
A - Congtant-Current Source (not to exceed rating of unit being tested).

Calibration Decade - At calibration of the decade, terminals 1 and 2 must be
colneident. Calibration decade is to be set for the contact-resistance (CRV)
level of the specific nominal resistance being tested.

Minimum Input Impedance = At least 10 times the nominal !esiatance being

FIGURE 2. CONTACT—RESISTANCE,VARIATION MEASURING CIRGUIT.
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10.3.5 Dlelectric Strength

10.3.5.1 Test Method - The resistors shall be tested in accordance with Method 301
of Standard MIL-STD-202. The following details and exceptions shall apply:

a. Mounting ~ The resistors shall be mounted on metal plates of sufficient
size to extend beyond the resistor extremities. The metal plates and
the shaft shall make electrical contact with each other. The terminals
of each section shall be tied together.

b. Magnitude of test voltage — 750 volts rms for resistors of 28,58 mm
(1.125-inch) diameter and smaller; 1,000 volts rms for resistors having
diameters larger than 28.58 mm (1. 125 inches) .

e« Nature of potential — From an alternating current supply at
commerclal~line frequency and waveform. This potentlal shall be
applied with the operating shaft traversing the mechanical travel in a
minimum of 5 and not more than 60 seconds.

d. Points of application of test voltage - For single-section resistors,
between the terminals connected together and the shaft; for multi-
section resistors, between the terminals of adjacent sections and
between the terminals of each section and the shaft.

e. Measurement and examination during test - The leakage current shall be
measured; resistors shall be examined for evidence of arcing, flash-
over, breakdown of insulation or other damage.

10.3.5.2 Accept~Reject Criteria - Leakage current shall not exceed 1 mA. There shall
be no evidence of arcing, flashover, breakdown of insulation or other damage. Resistors
that fall to meet these requirements ghall be removed from the lot.

10.3.6 Insulation Resistance

10.3.6.1 Tesat Method - Resistors shall be tested in accordance with Method 302 of
Standard MIL-STD~202. The following details and exceptions shall apply:

a. Test condition - A or B, whichever is more practical,

b. Special preparation -~ Resistors shall be mounted on metal plates of
sufficlent size to extend beyond the resistor extremities in such a
manney that measurements can be made between the terminals tied

" together and any other external metal parts.

¢. Points of measurements — Between the terminals connected together and
all external metal portions of the resistors and metal-mounting plate.

10.3.6.2 Accept—~Reiect Criteria -~ The minimum insulation resistance shall be 10Q0
megohms., Resistors that fail to meet this requirement:shall be removed from the lot.
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10.3.7 Resistance Temperature Characteristics

i 10.3.7.1 Test Method - Each resistor shall be stabilized at each of the ambient

. temperatures listed Iin table III.

Zero-power resistance shall be made at each specified

temperature after a stabllization time equal tosor not less than,l0 times the applicable

thermal time constant.

Resistance shall be tabulated for each measurement,

10.3.7.2 Accept-Reject Criteria - Resistors that faill to meet the resistance
‘temperature characteristics apecified shall be removed from the lot.

Table ILI. Resiétance—Temperature Characteristics

NOTES: 1.

than the temperature rating.

Resigtance Tolerance of Thermistors Being Tested
F G J K
Sequence |Temperature [(¥ 1 Percent) | (.2 Percent) | (I 5 Percent) |(¥ 10 Percent)
1 -55 - 10 12 15 20
-2 -15 5 6 9 14
3 0 3 4 7 12
4 25 1 2 5 10
5 50 3 4 7 12
6 75 5 6 9 14,
7 100 7 9 12 17
8 125 10 12 15 20
9 200 (See 15 18 25 30
' Note 1) :
10 275 (See 20. 25 35 4Q
Note 1)
Thermistors shall not be tested at any temperature higher
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.

10.3.8 Continuity of Contact Arm

10.3,8.,1 Test Method - The lead-screw actuator shall be rotated at a unlform rate
such that the wiper traverses the effective electrical travel in both directions within
1-1/4 minutes, During rotation, a sultable electrical device shall be connected between
the wiper and either end terminal and monitored for smooth and unidirectional change in
‘voltage or resistance. Precaution shall be exercised to prevent excessive current flow
in the resistoxr during the test.

1 -20,3.8,2 Accept-Reject Criteria — Resilstors that show any ohmeter discontinuity upon
raversal of lead screw shall be removed from the lot.

10.4 Conditions and Methods of Testing —~ Unless otherwlse specified, all tests shall .
be performed at the general test conditions specified in Standard MIL-$TD-202,

10.4.1 Overload - Resistors shall be tested as follows:

a. Mounting = Mount in any position,

b, Temperature - 25 + 10°C (the velocity of forced air for cooling shall not
exceed 152.4 m (500 feet) per minute, and there shall be no direct
impingement on the reaistors).

c¢. Applied voltage — As specified in table IV.

d. Duration of voltage — As specified in table IV.

Parte that show any evidence of arcing, burning ox charring shall be rejected from, the lot.

i 10.4,2 Thermal Shock — Resistors shall be tested as specified in Method 107 of
- 'standard MIL-8TD-~202, The following details shall apply?

i
I - 8+ Tegt Temperatures - Test temperatures shall be as specified in table V,

b, Exposure time = The time required for resistance to stabllize plus one
minute.

c. Monitoring during cycling - Continuity.

‘Resistors that show any evidence of physical- damage or any discontinuities in resistance
ghall be rejected from the lot,
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Table IV. Overload Test Conditions
Overload
Percent of Voltage
Rated ac or de
Rating Power {maximum) Time
(See Note 1
... and Note 2)
Film, Insulated
1/8 and 1/4 watt 150 250 24 hours
1/2 watt 150 350 24 hours
1 and 2 watts 150 500 24 hours
Film, Hipgh Stability
' .| 1/20, 1/10, and 1/8 watt 500 500 1 hour
1/4 watt | 400 600 1 hour
1/2 and 1 watt 225 700 1 hour
High Voltage 100 (See 1.5 X 100 hours
Note 3) rated de
NOTES: 1. Rated power shall be as specified.
2, Tor resistors outside the military specificatilon resistance
range the overload and voltage shall be as specified.
3. Wattage shall be decreased as required by the
ragistance of the resistor so that specified
wattage 1s not excedded,
CODE DWG :
IDENT Nd SIZE MSFC~SPEC-1198
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Table V. Test Conditions~Thermal Shock

Test Tehperature °q

Temp, . -
Rating of Step 1 Step 2 Step 3 Step 4
Rart
(Sea Note 1)
125°cC -65 25 125 25
200°C -65 25 200 25
Above 200°C -65 25 Maximum 25

Rated (See

Note 1)

ﬂshall apply:

NOTES: L.

Temparature rating of parts shall be as specified.

10.4.3 Burn-In, Fixed Resistors and Variab;gfnesiétors Trimmexrs ~ Resistors shall be

conditioned in accordance with Method 108 of Standard MIL-STD-202.
and exceptions shall apply:

The following details

Method of mounting - Supported by their terminal leads. Resistors shall
be so arranged that the temperature of any one resistor shall not
appreciably influence the temperature of any other resistox. There shall
be no undue draft on the resistoxrs. '

Test conditions - The temperature, power oﬁ—power off cyeling and total
time shall be as specified in table VI. The applied power shall be the
rated power specified for the temperature shown in table VI.

10.4.4 Burn-In Variable Resistors, Precision - Resistors shall be conditioned in

accordance with Method 108 of Standard MIL-STD-202,

The following details and exceptions

Mounting =~ Resistors shall each be centrally mounted on 10.1l6cm (4 inches
square) 6.35mm (0,250 inch) thick,3.18mm (0.125 inch) for bushing mounted
units, 2024 S alloy aluminum panels by their normal mounting meauns. The
chamber dimensions shall be such that they permit a minimum spacing of
15.24 em (6 inches) between any two adjacent resistors and 10.16 cm (4
inches) between any resistor and the chamber walls. The method of support
ugsed to restraln the resistor body from rotating shall be such that it
will minimize heat transfer through the support.
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Table VI. Burn-In Conditions-Resistors

Temp . ~ Tdme

Reslstor Type + 2°C Power Cycles Hours
Wirewound TFixed, Power 25 1-1/2 hours on, 1/2 hour 96 + 8
off - 0

Wirewvound Fixed, Chassis Mount 25 1-1/2 houxs on, 1/2 hour 96 + 8
. . off -0
Wirewound Fixed, Accurate 125 1-1/2 hours on, 1/2 hour 96 + 8
off -0

Fixed Film High Stability 125 1-1/2 hours on, 1/2 hour 96 + 8
‘I off -0

Fixed Film Insulated 25 1-1/2 hours on, 1/2 hour 96 + 8
' ' off -0
Composition Tixed Insulated 100 No power 48 + 12
' -0

Thermistora 25 Continuousa 96 + 8
- 0

Variable Wirewound Trimmer 85 1/2 hour on, 1/2 hour off | 96 + 8
: ) -0

Variable Non-Wirewound Trimmex 85 1/2 hour on, 1/2 hour off | 96 4 8
- 0

Variable Wirewound Precision 85 1-1/2 hour on, 1/2 hour 96 + 8
off -0

Variable Non-Wirewound Precision | 85 1-1/2 hour on, 1/2 hour 96 + 8
off -0

b. Test conditions - The temperature, power on-power off cycling and total
time ghall be as specified in table VI. TFor resistors with a nominal
resiatance value of 10,000 ohms or more,the applied voltage shall be the
rated dc voltage, as specifiedsor 100 volts dec, whichever 1s the lower
value. For resistors with a nominal resistance value of less than 10,000
ohms,the applied voltage shall be the de¢ voltage required to cause
10 t'1 mA to flow in the resistor, or the rated voltage, as specified,
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whichever is the lower value., After 48 T 8 hours the voltage shall be
removed and the operating shaft shall be continuously ecycled through not
less than 95 percent of the actual electrical travel at a rate of 40 * 5
rpm with no voltage applied. A cycle shall consist of travel through 95
percent of the actual electrical travel and return to the starting point,
The total number of cycles to be performed shall be 10 percent of
rotational life, as specified. After the mechanical operation cycles are
completed, the specified voltage cycling shall be continued.

10.4.6 Radiographic - Resistors shall be subjected to radiographic examination as
specified in Standard MSFC-STD-355. Resistors that fail to meet the applicable require~
ments specified in Standard MSFC-STD-355 shall be removed from the lot, In addition,
wire wound accurate resistors shall have all windings concentric to the core.

10.4.7 Seal Leal

10.4,7.,1 Seal Leak, Fing-* Reslstors shall be tested in accordance with Method 112
of Standaxd MIL-STD~202, The following details shall apply:

a. Test condition -~ C (except that gross leak test shall be as specified
in 4.10.7.2).

) 1. Procedure number ~ IIT
2, Degree of leakage rate sensitivity ~ As specified.

Parts that fail to wneet the leakage rate requirement specified shall be removed from the
lot.,

10.4.7,2 Seal Leak, Gross, 0il Bath - Resistors shall be tested as speclfied in
Method 112 of Standard MIL-S8TD-202, The following conditioms shall apply:

Test condition - A (except that the oil temperature shall be 125°C)
|

There shall be no continuous flow of alr bubbles.or leakage of compound from the part

body. Resistows that fail to meet this requirement shall be removed from the lot.
Aftor removal from the bath, the resistor shall be dried for 2 hours at 25°C

10.4.7.3 Seal Leak Gross (Low Pressure) - .

10.4.7.3.1 TIransparent Envelopes - Resistors shall be tested as mpecified in
Standard MIL~8%D~-883, Condition D of method 1014, The chamber shall be maintained
at 28-30 inches Hg gauge pressure for a minimum of two minutes prior to pressurization.

10,4,7.3.2 Nontransparent Envelopes - Reslstors.shall be tested as specified in
10.4.7,3.1 except that after cleaning, the resigtors shall be rotated about their
longitudinal axis for a minimum of two minutes, at a minimum ambient temperature
'of 80°C, Any evidence of dye coming from a resistor shall constitute a failure,
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APPENDIX J
i Minimum Screening Requirements for Discrete Semiconductor Devices

requirements of thils document,

and Appendix X herein.

the following requirements:

burn-in test (HTRB, Steady-state Power, etc.)

the following requirements:

greater, to a maximum of 5 total devices with zero rejects.

acceptance/rejection criterla per paragraph 4.6.4.2 of MIL-S-19500.

MIL-STD-750.

»

- 10+ General Requirements = Discrete semiconductor devices shall meet all applicable

10.1 Screening - The screening requirements for nonstandard semiconductorxs for use
in Grade 1 and Grade 2 applications shall be in accordance with Table II of MIL-STD-19500

10.1.]1 Semiconductors for Grade | Applications - Each nonstandard semiconductor
device used in Grade 1 applications shall, as a minimum, have successfully completed

a, JANS level screening per Table IL of MIL~S-19500 with a 5% PDA after each

b, Destructive Physical Analysis (DPA) per MIL-STD-883, Method 5009 and
MIL-8=19500, and the applicable test methods of MIL-STD-750 (Decap~internal visual per
Method 2072 or Methods 2073 and 2074, as applicable, SEM per Method 2077, die shear per
Method 2017, ete.). The sample size shall be two devices or 1% of the imspection lot,
'hichaver 1s greater, to a maximum of 5 total devices with zero reject.

10,1.,2 Semlconductors for Grade 2 Applications - Each nonstandard semiconductor
device used in Grade 2 applications shall, as a minimum, have successfully completed

a. JANTIRV level screening per Table II of MIL-5~19500 with the applicable PDA.

b. Destructive Physical Analysis (DPA) per MIL-STD-883, Method 5009, and in
accordance with JANTXV level requirements of MIL-5-19500 and the applicable test methods
of MIL=-STD~750 (Decap~internal visual per Method 2072 or Methods 2073 and 2074. as
applicable, SEM per Method 2077, bond strength per Method 2037, die shear per Method 2017,
etc.). The sample size shall be two devices or 1% of the inspection lot, whichever is

c. Particle Impact Noise Detection (PIND) test in accordance with Method 2052
(Condition B) of MIL-STD-~750 for all semiconductors with an internal cavity, and lot

d, Radiographic Examination in accordance with Method 2076 (two views) of
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10.2 Marking - Marking shall be in accordance with MIL-S-19500, paragraph 3.7
to the extent speeilfied hereln as a minlmums

a. A unlque marking to signify comlpiance with the requirements specified herein.
b. Manufaoturer's identifilcation (name, symbol or trademark).
a» Serial number,

d. Lot identiflcation code (date code},
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APPENDIX K

Minimum Screening Requirements for Switches

10, General Requirements ~ Switches shall meet all applicable requirements of this
document. :

10.1 Screening Requirements - Switches shall meet all applicable screening require-
ments gpecified in this appendix. When this appendlx specifies that requirements shall
be "as specified", these requirements shall .be specified by the procuring activity in the
oxrdering data. '

10.1.1 Screening Inspection - Each switch supplied to this document shall be sub-
jected, in the sequence shown, to all applicable examinations, tests and measurements
gpecified in table I, The visual examination, internal,shall be performed immedlately
prlor to sealing, regardless of how many times 1t has been performed prior to thls time,
All other examinations, tests and measurements shall be performed after all manufacturing
procesges have been performed. All switches that pass these examinations, tests and
meaguremente shall be marked with the symbol "S" in front of the part number.

10.2 Visual Examinations ~ Unless otherwisé spécified, all visual examinations
shall be made at the general test conditions specified in Standard MIL-STD-202,

10.2.1 Visual Examlnation, Internal ~ Switches that fail to meet the following
requirements, when examined under the magnification specified, shall be removed from the
lot:

a. . Soldering and welding shall be free of imperfections (10 X).

b, Assembly of internal parts shall indicate that proper manufacturing
techniques have been.used (10 X).

¢, There shall be no cuts, breaks or abrasions in insulation (10 X).

d. Wire shall be'the correct length and shall contain no kinks (1 X to 10 X),

e, Wire insulation shall contain no cracks, breaks or euts (1 X to 10 X),

f. Switches shall contain no solder f£flux or other foreign matter (10 X).

g+ There shall be no defects in workmanship, construction; design, materials
and processes which could render any switch unsuitable for its lntended

use (10 X).

h. When lubrication 1s required the quantity, quality and application shall
be suitable for proper lubrication of the moving parts (10 X).
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lot:

sealed switches only.

i, The following characteristics shall be as specified:

Table I. Screening Requirements
Examinatdon .
or Test Paragraph
1. Visual Examination, Internal 10.2,1
2. ‘Electrical and Mechanical
Measurements, EM1 10.3
3. Vibration 10.4.1
4. Burn-In 10.4.2
5. 8eal Leak, Fine (See Note 1) 10.4,3.1
6, Seal Leak, Gross 10.4.3,2
7. Electrical and Mechanical
. Meagurements, EM2 10.3
8. Radiographic 10.4.4
9. Visual Examination, External . 10.2.2
NOTES: 1. The seal.leak, fine, test is applicable to hermetic

1, Minimum clearances (10 X).
2, Critical dimensions (10 X).

3, Internal design and construction (1 X),

a, .There shall be no cracks, blisters, ox any other imperfections
affecting operating characteristics, or form, fit or Ffunction of the

switch (1 X to 10 X).

10.2.2 YVisual Examination, External ~ Switches that fall to meet the following
requirements, when examined under the magnification specified, shall be removed from the
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H b. There shall be no imperfections in seal welds, coating, casting or

plating (7 X).
¢, Glass seals shall be free of cracks (7 X).

d, Marking shall include, but not be 1imited to:
1, Part number (1 X).
2. Lot or date ceode (1 X).
3. Serial number (1 X).

e, Insulated sleaves if used, shall be free of nicks and gouges (7 X).

f. The following characteristics shall be as specified:

1, External design and construction (1 X).
2, Dimensions (1 X).

10.3 Electrical and Mechanical Measurements - Electrical and mechanical
measurements EM1 and EM2 shall consist of the measurements specified in table II, made
in the order shown. The accept-reject criteria shall be as specified herein, or when
applicable, as specified by the procuring activity, Measurements shall be recorded and
Faubmitted to the procuring activity as specified in paragraph 3.1.3.

10.3.1 Meagurement Conditions - Unless otherwise specified, all meaéurements shall
be performed at the general test conditions specified in Standard MIL-STD-202.

10.3,2 Dielectric Strength

10.3.2.1 Test Mathod - Switches shall be tested in accordance with Method 301 of
Standard MIL-STD-202. The following detalls shall apply:

ba. Special preparations - Switches shall be mounted or placed on a metal
plate (ground) or V~block as applicable.

b, Test voltage - The test voltage shall be 1000 Vrms 60 Hz.

¢, Duration of test voltage - The test voltage shall applied for 60 T 10
seconds.,

d, Poinﬁs of application of test voltage ~ Between all mutually insulated
points,and then between all insulated points and ground with the switch
in each of its operating positions.

e. Examination after test — Switches shall be examined for evidence of
arcing, flashover, breakdown of insulation or other damage,
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Table II. Electrical and Mechanical Measurements
Test Accept-Reject
. Method Criteria
Measurements ?ypes Paragraph Paragraph
BML
1. Dielectric Strength All 10.3.2.1 10.3.2.2
2. Insulation Resistance AL 10.3.3.1 10.3.3.2
3, Operating Characteristics All 10.3.4.1 10.3.4,2
4, Contact Resistance All 10.3.5.1 10.3.5.2.1
5. Operating Force . See Note 1 10.3.6.1 10.3.6.2
B2
6. Diaiectric Strength All 10,3.2.1 10.3.2.2
7. Insulation Resistance T A1l 10,3.3.1 10.3.3.2
. 8. Contact Resistance All 10.3.5.1 10.3.5,2.2

NOTES: "1. Operating force test applicable to all except dry reed or coax switches.

10.3.2,2 Accept-Reject Criteria - Switches that have leakage currents greater than
the specified maxdmum limit, as specified by the procuring activity, indicated by the
current measuring device of fault indicatorsor that show evidence of arcing, f£flashover,
breakdown of insulation or other damage shall be removed from the lot.

10,3.3 Insulation Resistance

10.3.3.,1 Test Method — Parts shall be tested in accordance.with Method 302 of
Standard MIL-STD-202. The following details shall apply:

a. Test voltage - The test voltage shall be 500 Vde.

b. Special preparations - Parts shall be mounted or placed on a metal
plate (ground) or V-blockgas applicable.

c¢. Points of measurement -~ The measurements shall be made between all
mutually insulated points ,and then between each insulated point and
ground with the switch in each of 1ts operating positions.
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d, Electrification time - The electrification time shall be the time
required for the resistance reading to stabilize, or 60 + 10 sconds |
whichever 1s greater. A

10.3.3.2 Accept-Reject Criteria -~ The minimum insulation resistance shall be 1000
megohms . Switches that fall to meet this insulation resistance value shall be removed
from the lot.

10.3.4 Operating Characteristics

10.3.4,1 Test Mathod - Switches shall be tasted to determine that each operating
position, locked, maintained, or momentary,is as specified.

© 10.3.4.2 Accept-~Reject Criteria = Switches shall meet the operating characteristics
specified. Switches that fail to meet thls requirement shall be removed from the lot, '

10.3,5 Contact Resistance

10.3.5,1 Tesgt Method - The contact resistance of switches shall be measured as
spacified in Method 307 of Standard MIL-STD-202. The following details shall apply:’

a. Measurements shall be made between the terminals of the contacts of
the same pole forming a switching circult. Measurements shall be
' . made with the switch in each of its operating positions.

b, Test current - 0.1 ampere

c¢. Open-circult test voltage - 6 f 2 VYde

d. Number of acﬁuations ~ Three

e, Number of measurements per actuatién ~ One.

10.3.5.2 Accept-Reject Criteria

10.3.5.2.1 Accept~Reject Criteria, EM1 ~ Switches that fall to meet the ‘contact
resistance requirements ‘specified shall be be removed from the lot.

10,3.5.2,2 Accept~Reject Criteria, EM2 - The resistance shall not vary more than 50
percent from the " EML value. Switches that fail to meet this requirement shall be removed
from the lot.

10.3.6 Operating Force '

10.3.6,1 Test Method - The force,or torque, as applicable, required to change
contact positions of switches shall be determined by any auitable method.

10.3.6.2 Accept-Reject Criteria - Switches that fall to meet the requirements that
follow shall be removed from the lot:3
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a. The operating force, or torque, shall be as specified,

b. The operating force,or torque, of each part shall not vary more than 20
percent from the average of all parts bearing the game part number.

10.4 Conditions and Methods of Testing - Unless otherwise specified, all tests shall
be performed at the general test conditilons specified in Standard MIL-STD-202,

10,4.1 YVibration - Switches shall be vibrated to the following spectrum for one
minute f%5 percent per axls in each of three principal axes:

20 - 80 Hz, 3db/oct increase from 0.03g2/Hz to 0.3g2/Hz
80 - 500 Hz O.Bglez (20.g) constant
500 - 2000 Hz 3db/oct decrease to 0.03g2/Hz

Contact chattering shall be monitored during vibration as specified in Method 310, test
condition A, test circult B, of Standard MIL-STD-202,. Switches that fall to meet the
following requirements shall be removed from the lot: '

a. There shall be no opening of closed contacts greater than 10 micro-
seconds in duration,

'- b. There shall be no closing of open contacts greater than 10 micro-
seconds in duration.

10,4.2 Burn~In

104442.1 Opexration -~ Switches shall be operated at a maximum rate of 60 cycles per
minute at the temperature specified below. The total number of cycles shall be as
follows: _

100 cycles, no load ~ room ambient temperature, measure contact
resistance. '

100 cycles, rated load - room amblent temperature, measure contact
- resistance,
10.4.2.2 Contact Loads ~ Each contact shall make, break,and carry the rated load as
apeclfled,

10.4,2.3 Monitoring Circuit - The monitoring equipment shall provide a record of
the number of cycles and shall record failures or discontinue the test if a fallure
cccurg., During each closure the contact potential shall be monitored for at least 50
pexcent of the time the contacts are closed.

10- 4-3 Seal Leak

10.4.3.1 Seal Leak, Fine - Hermetic sealed switches shall be tested in accordance
Iwith Method 112 of Standard MIL-STD-202. The following details shall apply:
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a. Test condition - C (except that the gross leak test shall be as
specified in paragraph 10,4.3.2)

1. Procedure number - ILIX
2. Degree of leakage rate sensitivity -~ 10~8 atm ce/sec,

Switchaes that faill to meet this leakage rate requirement shall be removed from the lot.

10.4.3.2 Seal Leak, Gross - Switches shall be immersed in an enclosure containing
water., The encloaure shall be subjected to a vacuum resulting in an absolute pressure
equal to 63.5 mm (2.5 inches) of mercury, for 5 minutes. The immersed switches shall be
observed for leakage as evidenced by a continuous stream of bubbles emanating from the
swltch case., The switches shall be removed from the water prior to release of the

vacuum. Syitches that fall to meet this requirement.shsll be removed frem the lot.

-

After removal from the bath. awitched shall bhe dried for two hours at 25°C,
10,4.4 Radiographic

10,4.4.1 Radiographic Procedure - Sealed switches shall be inepected in accordance
with the general requirements of Standard MSFC-STD-355 in additlion to the following
detall requirements:

a. Radiographs shall be made with the toggle in the keyway position and
the Opposite keyway position.
) .

¢, For the side view, the keyway shall be to the left. For the end view,
the keyway shall be up.

The radiographs shall show a side and end view.

10.4.4.2 Radiographic Analysis ~ When inspected as specified, the examination shall
include,but not "be limited to,the following:

a. Extraneous material ~ There shall be no visible loose or extraneous
materials or contaminants, such as weld or solder splashes and solder
balls.

b, Parts ¢learance — Acceptable switches shall exhibit adequate internal
electrical and mechanical clearances.

¢, Milgecellaneous defects - There shall be no omitted, brolken or
defective parts. Switches that fail to meet the requirements specified
above, or in Standard MSFC-STD-355,shall be removed from the lot,
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APPENDIX L
ﬂ . Mipimum Screening Requirements For Transducers

10. Genexal Reguirementé‘- Tyansducers shall meet all applicable requirements of
this document. a .

10.1 Screening Requirements ~ Transducers shall meet all applicable screening
requirements specified in this appendix, When this appendix specifies that require-
ments shall be M“as specified) these requirements shall be specified by the procuring
activity in the ordering data.

10,1.1 Screening Inspection = Each transducer supplied to this document shall be
gubjected, in the sequence shown, to all applicable examinations, tests and measure-
ments specified in table I, The visual examination, internal shall be performed
immediately prior to sealing, regardless of how many times it has been performed
prior to this time, ALL other examinations, tests and measurements shall be performed
after all manufacturing processes have been performed, All transducers that pass
these examinations, tests and measurements shall be marked with the symbol "S! in
front of the part number. _ :

10,2 Visual Examinations - Unless otherwise specified All visual examinations
‘ ghall be made at the general test conditions specified in Standard MIL-STD-202,

10.2,1 Vigual Examination,'lnternal ~ Transducers that fall to meet the following

requivements, when examined under the magnification specified, shall be removed from
the lot: ‘ '

a. Soldering and welding shall be free of impexfections (10 X).

b. Assembly of Iinternal parts to cores, mounting brackets and terxminal
boards-shall indicate that proper manufacturing techniques have been
used {10 X). '

ce Wire shall be the correct length and shall contain no kinks (10 X).

d, Transducers shall contain no solder flux or other foreign matter (10 X).

e. There shall be no defects in workmanship, comstruction, design,
matexrials and processes which could render any trxansducer unsuiltable

. for its intended use (10 X).

f. When impregnation is required there shall be no air bubbles, improper
curing, voilds or lack of impregnation (10 X).

g« The followlng characteristics shall be as specified:

1. Minimum clearances (10 X).
. 2. Critical dimensions (10 X).

3, Internal design and construction (1 X).
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' Table I. Screening Requirements
Electro .
Examination Thermal Pressure Magnetic Position
or Tast Transducey Transducers| Transducer| Transducer
1. Visual Examination
Internal 10,2,1 10.2.1 10,2.1 10.2,1
2. Electrical
. Measurements, EM] 10.3 10.3 10.3 10.3
3, Vibration 10.4,1 -
4, Electrical Measure~
ments, EM2 10.3
50 Thﬂmal ShOCk ’ 1004-2 10.4.2 1004.2 100402
6+ DBurn-In 10.4.3 10.4.3 10,4,4 10,4.5
7+ Proof-Pressure 10, 4.6
8, Seal Leék, Fine
' (See Note 1) 10,4,7.1 10.4.7.1 10.4.7.1 10.4|7¢1
9 Seal Leak, Gross 10,4.7.2 104447.2 10,447.2 10.4.7.2
10, Electrical Measure-
ments, EM3 10.3 10,3 10,3 10.3
I
11, Radiographic 10.4.8 10.4.8 10.4,8 10.4,8
12, Visual Examination - _
Extexrnal 10,2,2 10,2.2 10.2.,2 10.2,2

]

Notes: 1. Seal leak, fine, pardgraph 10.447.1, applicable to hermetic sealed
transducers only, :

IDENT NQ SIZE

OWG

| MSFC-SPEC~1198
SHEET

L-2




A MSEC FORMAA22.8 (VEATICAL] {NOVEMPER 1962} Downloaded from http://www.everyspec.com

REVISIONS

{ng requirements, when examined under the magnification specified, shall be removed
from the lot:

. a. There shall be no cracks, blisters, or any other imperfections affect-
ing operating characteristics, or foxm, £it oxr function of the trans-
ducer (7 X).

b, There shall be no imperfections in seal welds, coating, casting or
plating (7 X).

¢, Glass seals and encasements shall be free of cracks or chips (7 X)e
d. Insulated gleeves, if used, shall be free of nicks and gouges (7 X).

e, Plating on all surfaces shall not be discolored or show evidence
of paeling, Gadmium or zinc shall not be used for plating (7 X).

£,  Marking shall include, but not be limited to:
1. Part number (1 X)
2.‘ Lot ox date code (1 X)
. : 3, Serial number (1 X)
ge The following characteristics shall be as specified:
1. External design and construction (1 X)
2+ Dimensions (1 X)
3, Weight (1 X)

10,3 Electrical Measurements = The electrical measurements EML, EM2 and EM3,
shall conslst of the measurements specified in table II, made in the order shown,
The accept-reject criteria shall be as specified herein or, when applicable, as
specified by the procuring activity, Measurements shall be recorded and submitted
to the procuring activity as specified in paragraph 3.1.3,

10,3.1 Measurement Conditions =~ Unless otherwise specified, all measurements

shall be performed at the general test tonditions specified in Standard MIL-STD-202.
For non hermetic sealed parts the relative humldity shall be less than 50 pexcent.

E
SYM DESCRIPTION DATE | APPROVAL ]
10,2.2 Visual Ex o ~ Transducers that fall to meet the follow-
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. _ Table 11, Electrical Measurements
1 Test Acc;ﬁt
Measurements Types Method Reject
Paragraph | Criteria
Puragraph
EM2 :
"1, Dielectxic Strength All 10,3.2.1 10.3.2,2
2, Insulation Resistance All 10,3.3.1 10,3.3.2.1
3., Inductance and Quality Thermal and Magnetic 10,3461 10,3442
Factor
4+ DG Resistance Pressure 10.3,5.,1.1| 10,3,5,2.1
5, DC Resistance Other than Pressure 10,3,5.1.2| 10.3.5,2.1
6, Exciting Gurrent Thermal and Magnetic 10.346.1 10.3.6.2
7. Operational Check Thermal 10.3.7.1 10.3,7.1.1
10.3,7,1.2
8. Operational Check Pressure 10.3,8,1 | 10.3,8.2
9. Operational Check Magnetic 10,3.9.1 10.3.9.2.1
10. Operational Check Position 10.3.10.1 | 10.3,10.2
. mM2
l‘ 11+ Operational Check Pressure 10.3.8.1 10.3.8.2
By
12. Dielectric Strength All - 10.3.2.% 10,3.2.2
13. Insulation Resistance All 10,3.3.1 10.3.3.2,2
14, DC Resistance | ‘Pressure 10.3.5.1.1) 10.3.5.2.2
15, DC Resgistance Other than Pressure 10.3,5.1.2| 10.3.5.2.,2
16, Exciting Current Magnetic 10.3.6.1 10.3.6,2
17. Operational Check Thermal 10.3,7.1 10.3.7.143
18, Operational Check Pressure 10.3,8,1 1043.8.2
19. Operational Check Magnetic 10.3.9.1 | 10.3.9.2.2
20, Operational Check Position 10.3.10.,1 | 10.3.10,2
DWG

SHEET Lfa




s MSFC FORMA22.8 (VERTICAL) (NOVEMNER 1962} Downloaded from http://www.everyspec.com
PP ST

i 10.3.,2

10.,3,2.1
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10,3,2,2
. that exceed

10.3.3
10.3.3.1

1043.3,2

insulation ox other damage shall be removed from the lot,

Standard MIL-8TD-202, The following details shall apply:

10.3.3.2,
' be the greater of:

REVISIONS | ﬁ
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Dielectric Strength

Test Mathod - Transducers shall be tested in accordance with method 301
MIL-§TD=202. The following details shall apply:

dae Speclal preparations = Transducers shall be mounted ox placed on a
metal plate (ground) or V-block,as applicable,

bs Test voltage - The test voltage shall be as specified in table III,
or as specified by the procuring activity, whichever is greatex,

Ce Duratéon of test voltage - The test voltage shall be applied for
60 f 1o Seconds.

ds  Points of application of test voltage - Between all mutually
Insulated points,and then between all insulated points and ground.

e,  Examination during test - Leakage current shall be monitored
during teat. '

f.  Examination after test - Parts shall be examined for evidence of
arcing, flashover, breakdown of insulation or other damage,

Accept-Reject Oriterig - Transducers that have leakage current paths
00 microampexes or show evidence of arcing, flashover, breakdown of

‘Insulation Resigtance
Test Method - Transducers shall be tested in accordance with method 302,

a« Test voltage = The test voltage shall be as specified in table III,
or as specified by the procuring activity,whichever ig greater,

be  Special preparations - Transducers shall be mounted or placed on a
metal plate (ground) or V-block,as applicable,

Cc» Polnts of measurement - The mezsurements shall be made first
between all mutually insulated points,and then between each
insulated point and ground, '

de  Electrification time - The electrification time shall be the time
required for the resistance reading to stabilize,; or 60 T 90 seconds,
whichever 1s greater,

Accept—Refect Criteria

1 Accept-Reject Criteria, EMl « The minimum insulation resistance shall
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as As specifled in table III,
be As apecified by the procuring activity,

Transducers that fail to meet the insulation resistance value specified above shail
be removed from the lot,

1043¢3.2.2 Accept-Reject Criteria, EM3 - The minumum insulation resistance shall
be the greater of: ,

g« As specified in tagble III
be As specified by the procuring activity
cs 90 pexcent of the EM1l value

~ Transgducers that fall to meet the insulation value specified above shall be removed
"~ from the lot, .

Table ITI, Tést‘specifications

Working Voltage Dielectric __Insulation Registance
(See Note 1) Strength ' Minimum
, ms . de Insulation
Greater Up and Test voltage Test Resistance
Than Including © (Seé Note 1) Voltage (Megohms)
oy 100 .V ‘ 300 100 | 1000
wov | 175V 500 300 7500
175V 700 V S 2.8 X 500 7500
working volt~
age
700 V' 14 X work- 1000 10,000
ing voltage
+ 1000 volts

Notes: 1, The working voltage, which is the maximum Instantaneous voltage
stress that may appear under normal rated operatlon across the
insulation being consgldered, shall be as specified,
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10.3,4 Inductance and Quality Factor -

10,3.4,1 Test Method - The inductance and quality factor of all inductive
elements in transducers shall be measured as specified,

10.344,2 Accept-Reject Criteria - The inductance and quality factor shall be
as specified ox the nominal value [ 10 percent,whichever is the lower limit value.

Trangducers that fall to meet this requirement shall be removed from the lot.
10,3.5 DC Resistance
10,3.5,1  Test Methods
10¢3.5.1.1 DC Resgistance, Pressure Transducers - The dc resistance of presgsure

transducexrs shall be measured ag specified in method 303 of Standard MIL~-STD=202,
This measurement shall be made with no external pressure applied to the transducer,

10,3.,5.1.,2 DO Resgistance, other than Presgsure Transducers - The dec resistance

10,3,5,2 Accept-Reject Criteria

10,34542.1 Accept-Reject Criterig, EML ~ The dc resistance shall be as specified,
or the nominal value T 10 perdent, whichever is the lower 'limit value. Transducers
that fail to meet this requirement shall be removed from the lot.

10434542.2 Accept-Reject Oriteria EM3 - The dec resistance shall not vary more
than 2 percent from the EML value. Transducers that fall to meet this requirement
shall be removed f£rom the lot.

10,3,  Exeiting Current

10,3.,6.1 Test Method - The exciting current of transducers shall be measured by
applying the nominal input voltage and measuring the input current.,

10,346.2 Accept-Reject Criteria - The value of the input current shall be as

specified,oxr the nominal value [ 10 percent,whichever is the lower limit value,
Transducers that fall to meet this requirement shall be removed from the lot,

10.3.7 Operational Check, Thermal Tfansgugg;
10.3.7.1 Test Methods -

10,3.7.1,1 General - Unless otherwise specifiedsoperational checks pexformed on
thermal transducexrs shall use the test jig specified in figure 1,

104347,3.2 EMF Output - Unless otherwise specified,the EMF produced by each
thermal transducer shall be measured in 50°C steps over its operating range.
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DNILL G 993 11508

DEPTH 179 (NOTE POINT)
C DRILL M) DEPTH 120
TAD 37824 NP3

BD 3401 3.012

DERTH 550 4,080

MATERIL - 70R (D) AND (3) QQ-A-3%), TEMPER 4 .

DIMENSIONS IN INCHES,

UNLESS OTHERWIAR: APECIFILD,
TOLERANCE ON TWO PLACK
DECIMALS &.01, ON THREE
PLACE DECIMALS 4,008, ON -
FOUR PLACE DECIMALS £.0004,

il Ly f—— 4,000 DIA STOCK S12E  —*]
o je———  3.840DIA ——
b Q.GZODI.A-—-

pp——— 3 AL0 DIA i

C BORE 8750
L1240 THA pt—n END OF ROD TO BE
«0788 .
- FOR MIN DIIT OF AN
40 ey 120 SHANK .885
307 e
1‘70—'
@ - WATERCUP — . )
N [ 1062 RAD
t ’ TL:‘\ ;\ I a2 S
T 1,000 Js 820 p § 10’}
o 80 V!
WSX ? 1,780
— ) 1.060 DIA
. 1.00
31;::1 ’ I ’
2,380 DIA ol 500
|
'oeg :ﬂ{% VAV 4 1.000 )
MAX . ila - 2,
DRILL POINT V A \ 388 p1A l 4,780
= COVER-PACK IN- e / A\ THE EMF PRODUCED BY THE BAYO-
T ACE WITH ROCK \ NET THERMQCOUPLE SHOULD BE
WOOL INSULATION 7 / EQUIVALENT TO THE TEMPERATURE
/ / . AT THIS POINT
% ; & 3 DRILL NO. 60 {.040)
7 72 g;ﬁnab%zfu 0 .0
2,550 i 2, TO 060 DIA
: é 7/ ' § HOLES AS SHOWN
4,500 o g _
rr/ ?-‘ 1.250 DIA STOCK SIZE
" (I} - WELLROD
-
77
i N\ . = .
DRILY FOR REAMING REAM N m )
o200 20 pEpTH A sHOWN & : T.‘S_EJ -
- i (3) -
—| 1,290 DIA fe—— @ - HEATER

PEFORE ASSEMBLY OF ® « WELL ROD, AND =~ WATER CUP, INSTALL SIX FE-CONST THERMOCOUPLEY WITH 2 FT LEADS AS
FOLLOWS: ARC WELD A SMALL DEAD TO FORM JUNCTION ON SPECIALLY SELECTED KO. 30 B & § GAGE, GLASS COVERED, iRON.
CONSTANTAN, DUPLEZ THERMOCOUPLE WIRE BY ELECTRICAL CONTACT OF TWISTED JUNCTION ON SURFACE OF MERCURY POOL.
{USE 12-24V-DC), REMOVE OUTERGLASS BRAID FQIDISTANCE OF ,500 FROM TIP, LEAVING INSULATION TO JUNCTION ON "WINVID -
UAL WIRES, INSTALL TO FULL DEPTH OF HOLE BY CEMENTINGWITH TECHNICAL + B COPPERDENTAL CEMENT, WRAP WIRES 1/2
TURN ARQ ROD, GEMENT TO ROD SURFACE WITH GLYPTAL, AND LASH TOOETHER, TAG WIRES TO SHOW LOCATION IN ROD.
ASSEMOLE - WELL ROD, AND (2} ~ WATER CUP, BY PRESSING TOGETHER, INSTALL (3) - II¥ATER IN BORE, PEEN LIGHILY
TO HOLD IN PLACE BRINGING INTEGRAL LEADS THRU (3)_, NkAR BOTTOM. SPLICE ON 3 ¥T OF LAMP CORD AND A I'TACH 51D 2
PRONG RECEPFTICAL PLUG, PACK ROCK WOQOL AROGUND {1} AND TIE IN PLACE WITH 5THING BEFORE PRESSING ASSEMALY INTO

(® ~COVER,
CODE DWG
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Figure 1. Thermocouple Test Jig. A 5 -8
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10.3.7.1.,3 . Response Time - Unless other temperatureg axe specified, response
time of thermal transducers shall be measured using the temperatures specified
herein. The tip temperature of the transducer shall be 200 + 29¢, The trans-
ducer shall be quickly transferred to another fixture which has a temperature of
260 ' 20¢, The time required, after inserting the transducer into the second fixture,
for the transducexr to produce an EMF equivalent to 2509C as specified shall be noted,
The response time shall he considered to be the average of ten measurements,

104347.2 Accept~Reject Criteria

10,3,7.2,1  EMF Output, EMl = The value of the EMF output shall be as specified,
or the nominal EMF output ¥ 0.16 mV, whichever is the lower limit value., Trans-
ducers that fail to meet this requirement shall be removed from the lot.

10,3¢74242 Response Time, EMl - The average response time shall not exceed 20
geconds, Transducers that fail to meet this requirement shall be removed from the

10.3.74243 Accept-Reject Criteria, EMI - The EMF output and the response time
ghall not vary more than 0.1 percent from the EML values. Transducers that fail to
meets this requirement shall be rejected from the lot,

10,3.8 Operational Check, Pressure Transducers -

10,3.8.,1 Test Method

as The transducer excitation shall be 5,000 f 0,005 Vdc,unless
otherwise specified,

b. The pressure fitting shall be protected to maintain requirements
of MC=172 MSFC Design Standard by using a cavity,K pressure
connector that sedls onto the hex nut portion of the fitting and
not the cone portions The trangducer pressure fittings must not
be subjected to a torque greater than 60 pound inches,

-

¢s Each calibration point shall be approached from the lower side
when progressing up scale and from the upper side when progressing
down scale., There shall be no ovetrshoot,

d., The overall calibration accuracy of the test equipment shall be
" 0.2 percent or better of the transducer full scale output when
computed by the square root of the sum of the squares method.

e, The transducer calibration circuit shall be as specified.

fs  One full scale calibration run shall be made. It shall consist
of 10 equally increasing pressure increments (including the end
points) and ‘the same 10 equally spaced increments with decreasing
pregsure, At every inciement, two transducer output voltage

DWG
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readings shall be taken, one pefore dithering and.one after dithering. Each calil-

bration point shall be set to the nominal value within the accuracy of the test
equipment. .
3.' A best fit curve shall be drawn through the poinés obtained during
the one calibration run of £ above.
10.3.8}2 Accept~Reject Griteria - Transducers shall meet the requirements as
| followst "
as Static error - The deviation of the undithered data points from
the best f£it curve of pavagraph 10.3.841, £, shall not exceed
41,2 percent of the full scale output.
l be Dynamic error ~ The deviation of the dithered data points from
the best fit curve of paragraph 10.3,8,1, £, shall not exceed
+ 0,75 percent of the full scale output,
¢, Independent linearity - The maximum deviation of the best fit
curve from the best straight line (drawn through the same data
points used to determine the best fit curve of paragraph 10.3.8.1,£,)
shall mot exceed t 1.0 percent of full scale output. '
d. End point tolerances = The end point télprances of the
' best fit curve of paragraph 10.3. B8.L,f, shall be as
’ ghown. below: . .
Position Qutput Voltage (Vde)
% of Full Scale © % of Full Voltage
0 2.0 T 1,6
100 98.0 T 1.5
245
NOTE: Full scale output voltage shall be 5,0 Vdc unless otherwise
~ specified,

Pransducers that fail to meet these requirements shall be removed from the lot.

10,3.,9 Operational Check Electromagjegig' Transducefs

10.3.9,1 Test Method - Positlon electrémagnetic transducer adjacent to rotating
disc as shown in figuxe 2.- .

10.3.9.,2. Accept=Reject Criteria

10.3.9.2.1 Accept-Reject Criteria EMl - Transducers shall meet the require-
ments as follows:

a.  Output waveform shall consist of alternate positive and negative

1 cope DWG .
IDENTNd size | MSFC-SPEC-1198
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—»1 le 030+ .005
Magnetic Pickup
. TUhder Test
- 1l 1/16°
+ 1/32 White O
4 .
’ - .25 -L 100K
- mfd T
Half Disk »l e o

CRES 4.1 6 - 004 Black ‘ Oscilloscope

M:-I%neuc T +.012 HP 130B

H Disk

8 --000 or Equivalent
0.5 mse : ,
A=0.4 Volt
M r
= k,,°°5A I Peak Min
. ' =0.4 Volt 0.5B
Peak Min

Figure 2. Voltage Output Measurement

~0. 5 msec Max.
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pulses, each pulse having the characteristics as specified,
1, Peak voltage amplitude ~ As specified,

2, Pulse.width at 50 percent of peakamplitude~ As specified,

b, Output voltage pulse must be positive with respect to ground as
specified as the disk adjacent to the pickup changes from the
nonmagnetic half to the magnetic half, (This may be determined by
rotating the disk manually, if desired,)

A typlcal waveform is shown in figure 2.,
Transducers that fail to meet these requirements shall be rejected from the lot,

10.349.2.2 Accepinkejedt Criteria EM3 ~ Transducers shall meet the require-
ments as follows: '

a. Output waveform shall consist of alternate positive and negative
pulses, each pulse having the characteristics as specified,

. 1, Peak voltage amplitude - Shall not vary more than 0.l percent
. from the EMl value.

2, Pulse #idth at 50 percent of peak amplitude - As specified.

bs Output voltage pulse must be positive with respect to ground as
gpecified as the disk adjacent to the pickup changes from the non~
magnetic half, (This may be determined by rotating the disk
manually, if desired.) -

" Parts that fall to meet these requirements shall be removed from the lot,
10.3.10 Operational Check, Position Transducer

10.,3.10.1 Test Method

as A position calibration run shall be made on each transducerz.
It shall consist of 10 equally increasing position increments
(including the end points) and the same 10 equally spaced incre-
ments with decreasing positions., At every increment, two trans-
ducer oukput voltage readings shall be taken, one before dithering
and one after dithering, Each calibration point shall be get to
the nominal value within the accuracy of the test equipment.

DwWG
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)

b. The transducer excitation shall be 5,000 + 0.005 Vdc unless
otherwise 'specified, Each calibration point shall be approached
from the lower side when progressing up scale and the upper side
when progressing down scale. There ghall be no overshoot. The
overall calibration accuracy of the test equipment shall be
+0,2% or better of the transducer full scale output, when
computed by the square root of the sum of the squares method,

c. One full scale calibration cycle shall be performed comsisting
of zero, 20, 50, 80, 100, 80, 30, 20 and zero percent of full
sgeale posltion points., At each point, two transducer output
voltage readings shall be taken, one before dithering and one
after dithering.

d. A best fit curve shall be drawn through the points determined
by averaging the dithered data points obtained during the one
calibration run.of c above.

10.3.10.2 Aécegt—neject'Criteria « Transducers shall meet the following requirve-

ments:
a, Static error - The deviation of the undithered data points from
the best fit curve of paragraph 10.3.10.1, d, shall not exceed
. _ + 1,2 percent of the full scale output.

b, Dynamic exror - The deviation of the dithered data points from
the best fit curve of paragraph 10.3.10.1, d shall not exceed —
0.75 percent of the full scale output.

c. Independent linearity = The maximum deviation of the best fit
curve from the best straight iine (drawn through the same data
points used to detexmine the best fit curve of paragraph 10,3.10.1,d)
shall not exceed T 1,0 percent of full scale output.

d, [End point tolerances - The end point tolerances of the best fit
curve of paragraph 10.,3.10.1,d, shall be as shown below.

.Pogition : Output Voltage (Vde)
% of Full Scale % of Full Scale
0 | . 2.0 ¥ 1.6
100 98,0 + L¢3
- 2.5

NOTE: Full scale output voltage shall be_5.0:¥Hc unlass other-
wise specified.

l' Parts that f£4il to meet these requirementé shall be removed from the lot.

CODE DWG
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10.4

Conditions and Methods of Test - Unless otherwise specified, 'all tests

shall be performed at the generval test conditlons specified in Standard MIL-STD-202.
For nonhermetic sealed parts the relative humidity shall not exceed 50 percent,

10.4.1

Vibration~ Transducers shall be subjected to the following vibratlion scan

test, unless a higher level is specified,then the higher levels shall be used,

10.4,2
of Standaxd

Preparation - Transducers shall be rigidly mounted with their normal
mounting means, and shall be energized at rated frequency throughout
the test, Accelerometers shall be mounted on top of the test fixture
neaxr the part support points to monitor vibration, Acceleration in
either of the minor planes (crosstalk) shall not exceed 5g.

B

b. Simple harmonic motion - Each transducer’ shall be subjected to simple
harmonic motion at a double amplitude (total excursion) of 6,35 mm
{0,250 inch) or 30g, whichever is less, over the frequency xange of
from 10 Hz.to 3000 Hz and back to 10 Hz in a period of 10 minutes in
each of the three mutually perpendicular planes. The cliange of

frequency shall be logarithmic,

Random vibration = Each transducer shall be sub ected'to a random

Ce
vibration acceleration spectral density of 0.6g< per Hz with a flat
frequency spectrum {no more than 3 db down) between 20 Hz and 2000
Hz. The duxation of random vibxation shall be 4 minutes in each of
the three mutually perpendicular planes.

d. Monitoring = Continuity shall be monitored during vibration with a
device capable of detecting and indicating discontinuities greater
than 10 microséconds in duration.

e. Rejection -~ Transducers shall be removed from the lot for the

following reasons:

1. Discontinuities obsexrved during vibration,

2., Fvidence of physical damage such as cracks, bursting or bulging
of transducers observed after vibration,

Thegmal Shock - Transducers shall be tested as specified in method 107,
MIL=STD=202, The following details shall apply:

as Test temperatures - As speeified in table 1V,
b, Exposure time =~ The time required for resistance or voltage output,
as applicable, to stabilize plus one minute,
¢s Monitoring during cycling -
1. Thermal transducers-Output voltage
CODE DWG
IDENTNQ SIZE | MgFc-SPEC~1198
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Table IV. Test Conditions :Thermal Shock

Tempexature _ \_
Rating of Part ‘ :
(See Note 1) ‘ Step 1 Step 2 Stap 3 Step 4
| 125°o -65 25 125 25
200°¢ -65 25 200 25
Above 200°C 65 25 Max Lmum
Rated
(See Note 1)
Balow 65°C Minimum 25 200 25
Rated
($ee Note 1)

Notes: 1. Temperature rating of parts shall as specified.

2. Other transducers-Registance

Transducers that show any evidence of physical damage or any discontinuities in the
monltored characteristic shall be removed from the lot.

1054;3 Buxn-In, Pressure and Thermal Transducers =~ Transducers shall be subjected
to burn-in conditions as follows:

8 Temperature-Maximum operating temperature as Specified.

L

be Applied input-pated input as specified,
co Time = 168 t 4 hours

* 1044.4 Burn-In, Electromagnetic Transducers -~ Transducers shall be subjected

to five burn=-in cycles totaling 168 hours (one week). TFour of the cycles shall
consist of 20 hours during which time the part shall be .operated at maximum opaera=
ting temperature as specifiedswith loading equal to rated-aé oxr dc voltage as
specified,followed by 4 hours at room ambient temperature without excitations The
fifth cycle shall be 68 hours at maximum operating temperature with patts loaded as
before and 4 hours without excitation at room ambient temperature. This test may
be performed at any amblent temperature and with any temperature rige provided

that the maximum operating temperature of the part is held within +1gg and no drafts
*ox varying alr velocities are present.,

CODE DWG
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10+4,53 Burn=In. Position Indicating Transducers - Transducers shall be con-~

details and exceptilons shall applyz

10,4,.,6
tast under

10.4.7
10.447.1

Method 112 of Standard MIL-8TD-202. The following details shall apply:

Transducers
the lot,

10.447,2

as« Mounting -~ Transducers shall be mounted by their normal mounting means,
The chamber dimensions shall be such that they permit a minimum
spacing of 6 inches between any two adjacent parts and 4 inches
between any two adjacent parts and 4 inches between any part and
the chambexr walls,

by Test conditions =~ The temperature shall be the maximum operating
temperature speclfieds For transducers with a nominal resistance
value of 10,000 ohms or move the applied voltage shall be the dc
voltage required to cause 10 Tvl mA to-flow in the part, or the
rated voltage, as specified, whichever is the lower value,

cs Test cycling~

Step one = 24 T 1 cycles consisting of power on 1 1/2 hours and
power off 1/2 hour,

Step two - The transducer shall be activated from high to low to
high (one cycle) through not less than 95 percent of the actual
electrical travel of the partsas indicated by the output signal.

The total number of cycles to be performed shall be 5 percent of
expected life as specified,-

Step three-~ 60 f 1 cycles cdnsisting of power on 1 1/2 hours and
power off 1/2 hour.

Proof Pressura - Transducers shall be'subjected to a proof pressure
the conditions specifiad, .

Seal Legk

Seal Leak, Fine - Transducers shall be tested in accordance with
ay» Test cofidition -~ C (except that the gross leak test shall be
as specified in paragraph 10,4,7,9¢ -
l. Procedure number - III
2+ Degree of leakage rate.sensitivity -10-8 atm cc/sec,

that faill to meet this leakage rate requirement shall be rejected from

Seal Leak, Gross = Parts shall be immersed for 4 to 5 minutes in a

DWG
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watex bath maintained at a temperature of g5° t 50C, The temperature of the
transducer shall not exceed 40°C at the time of immersion. During the time the
granaducer 1s in the water bath there shall be no continuous flow of air bubbles ox
lenkage of compound from the cranaducer body. ‘Transducers that fail to meet this
requirement shall be rejected Lxom tha lot. Alter removal from the bath the part
ghall be dried fox 2 hours at 23°C,

10,4.8 _Radiographic

10.4.8.1 Radiographic Procedure - Transducers shall be subjected to radiographic
{nspection as specified in Standard MSFG-STD-355 to determine that intermal con=-
struction is as specified.

10.4.8.2 Radiographic Anaixsis - Each radiograph shall be analyzed in accor-
dance with the following critexria. fransducers exhibiting deviations from this
criteria shall be rejected from the lot. '

Qe

b

Co

de

no loops or excessive bends in the lead wire.)

REVISIONS . A

iy
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Tyansducers shall be of a homogeneous construction, and shall be
as specified. Parts bearing the same part number shall have the
gsame internal construction.

The radiographic examination shall include, but not be limited to,
inspection for foreign particles, soldex spiash, loose ox mis-
aligned parts.

The tension on all wires shall be as specified, (There shall be
There shall bhe no yisible extraneous material (loose bonding
material will be considered extraneous materiall.

There shall be no wires present except those specified,

There shall be no evidence of defects in any internal element
in the parte '

CODE DWG
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APPENDIX X
Nonstandard Parts

10,0 Nonstandard Parts Selection and Application Criteria

10.1 Introduction - The nonstandard parts selection criteria is a compllation
of the "do's" and "do not's" of parts technology learned from prior application and
space programs that are applicable to this program.

10.2 Nonstandard Parts Selection Criteria - Nomstandard parts shall be selected
with first consilderation given to the inherent capability of the parts to withstand
the space, terrestrial, and mission environments to which the parts will be subjected.
When making nonstandard parts selectilons, previous parts experience and known failure
mechanisms, which have been documented in "GIDEP Faillure Experience Data Bank Summary,"
ghall be reviewed to assure that the selected parts do not have the same or similar
design deficlences. or-failure mechanisms, Parts with these known inadequacies shall
not be selected, The additional general and specific criteria to be considered for
each paxt type are contained in this section.

10.3 Nonstandard Parts Screening -~ Screening is the application of stresses and
inspections at a8 level which will not jeopardize usage or reduce the life of acceptable
parts, but which will reveal defects and accelerate fallure mechanisms that are detec~
table by inspection or parameter measurement. All parts used by the contractor and
their subcontractors shall be subjected to screening tests on a 100% basis., Screening
tests shall be per paragraph 4.0 herein and may be included in a detail Specification
Control Drawing (SCD) prepared by the contractor ox thelr subcontractor as follows:

a. A nonstandard part with existing military specifications and listed in
the Military Qualified Products List (QPL) is .acceptable.for use as a Grade 1 non-
standard part without contractor .or subcontractor..3CD, but requires contractoxr (or
subcontractor) mandatory source inspection fox suppliers and PIND test and X-ray for
all devices with an internal sealed cavity.

b. A nonstandard part with existing military specification, but not listed
in the Military Qualified Products List (QPL) shall be controlled by an SCD as a
cover sheet to the military specification, modified to include all additional require-
ments of a Grade 1 or Grade 2 part, as applicable, and contractor (or subcontractor)
mandatoxy source inspection for suppliers and PIND test and X~ray for all devices with
an interxrnal sealed cavity. '

¢. A nonstandard part without an existing military specification shall be
controlled by an SCD as a cover sheet to the vendor specification, modified to include
all additional requirements of a Grade 1 or Grade 2 .part, as applicable, and contractorx
(ox subcontractor) mandatory source inspection for suppliers. The minimum screening
requirements shall be.as specified in paragraph 4.0.

CQDE DWG
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[

radiation, ete. A qualification basis may be established by (a) existing data on

d. Qualification at the piece part level is required for all nonstandard
parts. Qualification requirements shall be equivalent to or exceed the requirements
imposed on standard parts and shall include requirements for qualification to all
projected environments and proposed applications; e.g., temperature, vibration,

the same part type, (b) similarity to qualified parts, or {(c) by test. As a minimum,
qualification by existing data and by similarity shall be based on qualification by
test of the previous part type and both part types being produced by the same
manufacturer on the same production line using similar in-process controls; and
gatisfactory completion of supplemental analyses and tests to the extent necessary
to qualify any differences in design, manufacturer screening, and environmental
levels with the previously qualified part. 1If adequate test data is not available
in any of the above categories, qualification by test at the part level will be
necessary in accordance with the applicable general military specifications and
standaxds, In addition, for parts of unusual design, materials, ox construction
tectniques and/or parts without satilsfactory space flight history, qualification by
test at, the part level ls mandatory.

GODE DWG MSFC-SPEGC-11498
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10.4 General Parts Selection Criteria | - ]

10.4,1 Flammability and Offgassing - Electrical and electromechanical devices
oxposed to an oxygen enriched atmosphere capable of sustaining combustion shall ;
operate without introducing any fire hazard due to elther normal operation or
malfunctions occurring during the life of the components. These type parts must
be hermetlcally sealed or in a sealed contailner. The hazardous characteristics
of arc generation, flammability, and offgassing of all parts and materials shall
be consldered and shall meet the requirements of NHB 8060.1B,

TS

10.4.,2 Cadmium - Cadmium fumes are toxic and cadmium 1g prone to vaporize
rapldly at combinations of temperature and pressure encountered in space flight
applications and shall not be used.

IR

T

10.4,3 Mercury ~ Meroury is a partilcularly hazardous liquid because of its
. toxiolty and tendency to penetrate Joints and amalgamate with structural materials g
and shall not be used, : |

10.4.4 Polyvinyl Chloride -‘Pdlyvinyl chloride outgasses produats which
are hazardous and corrosive and shall not be used. Products include HCL, €O,
COa, phosgene, chlorine monoxide, and acidle carbonaceous coke.

launch ranges from sea level to hard vacuum. Therefore, only hermetically sealed
parts should be seleoted for use in thils environment. When hermetically sealed
parta are not avallable, nonhermetleially sealed parts used will be reviewed to
agsure that offgassing, sublimation, moisture penetration, or absorpbion will

not be detrimental. ) ;

. 10.4.5 Sealed Packages -~ The atmospheric environment encountered during

10.4.6 Construction ~ Parts with all-welded elosure construction shall be
uged in preference to parts with other types of construction. The risk of galvanic
corresion (electrolytic corrosion) shall be minimized by consideration of relative
galvanlo potential in the selection and application of metals. Metals that differ
in potential by more than 0.25 volts shall not be used in direct contact when
exposed to a common electrolyte such as the atsmosphere. Metal couples prohibited
by the 0.25 volt 1imit shall not be used until they have been demonstrated to
be satisfactory in the propoaed application.

e g S Trpm s

10.4.7 General Corrosion - General corroslon shall meet the requirements
of MSFC-SPEC-150A4,

10.4,8 Streas Covrosion - Stress corrosion cracking shall be controlled
in accoordance with MSFC drawing MSFC-SPEC-SEEA.

10.4.9 Conductive/Nonconduetive Epoxy - Conductive epoxy or nonaonductive
epoxy may be used to attach uncased devices to the hybrid substrate. The epoxy
materlal must meet the requirements outlined in MSFC-SPEC-592, Revision B.
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10.5 Specific Part Guidelines

10+5.1 Cable Accessories - Cable accesgorles such as ties, ldentification
marks, and protective covers shall not generate toxic fumes nor burn when aexposad
to the heat of a short circuit in accordance with the applicable compartment
requirements. '

10.5.2 Capacltors
10.5.2.1 Ceramio

10.5.2.1.1 Fead-thru and Stand-off Types - These types of ceramic capacltors
are oonsidered "heat-sensitive™ due to the use of soft-~solder (360°F) at the internal
lead-to-element bond., Users should specify high-temperature (530°F) solder.
Most manufaoturers can comply with this requirement. Heat-sink devices should
always bée used during installation, along with all precautions concerning time,
temperature control, and size of soldering devices in order to prevent solder
reflow within the capacitor. .

10.5.2.1.2 Diso, Tubular and Rectangular Types ~ The precautions given in
paragraph 10.5.2.1,1 apply to dise, tubular and rectangular types, In addibtion,
leads should not be bent close to the capacitor body., When the application requires

an epoxy bodied capacitor and the requirements prohibit outgassing, this type
capacitor must be coated to inhibit outgassing.

10.5.2.2 Mieca - Mlea capaciltors are olassed as nonhermetically sealed.
Epoxy-bodled mica capacitors will require adequabe conformal coabing to inhibit
outgassing., However, some mica manufacturers use designs and fabricabtion thatb
do not meet high reliability requirements, For this reason, mica capacitors must
be specified with care. Fach capacitor must be burned in for 48 hours at 200%
of pated voltage at 125°G and after burn-in, the capacltance measured.

10.5.2.3  Eleotrolytie

10.6.2.,3.1 Aluminum T,Aluminum-eieetrolytio capacitors are unacceptable
for space equipment,

10.5.2.3.2 Tantalum, Silver Cased Wet Slug ~ Silver cased wet slug tantalum
capacitors are unacceptable for use in space equipment,

10.5.3 Cirqult Breakers

10.5,3.1 Construction - Getters shall not be used. The constructlon shall
be such to inhibit production of particles and internal damage during the olosure
and sealing process., Welded internal oconnections are preferrod.,
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10.5.3.2 Operation — The circuit breaker shall function as required regardless of
the mounting position or physical restraint of the set-reset level.

10.5.3.3 GCalibration - Changing the calibration or dismantling the circuit breaker
nust destxoy the calibration seal.

. 10.5.3.4 Tinishes - Nickel-flash or other noncorrosive finishes are recommended
instead of paint, ,

10.5.3.5 Materials - Molybdenum, cadmium, and zinc shall not be used,

10.5.3.6 Thermal - The thermal transfer of energy by conduction (heat sinks),
convection (atmosphere condition) and radiation and the environmental extremes to which
the circuilt breaker will be subjected must be considered when making the part selection.

10.5.4 Connectors

10.5.4.1 Plating - Zinc, cadmium,.alloys of zinc or cadmium or plating using zinc
or cadmium ghall not be used because cadmium and zine tend to vaporize at temperatures
and pressures encountered in space applications and redeposit -as conductive films on
adjacent surfaces. Gold-over-silver contact plating should not be used because of the
gllver migration problem,

10.5.4.2 Contacts - Beryllium copper socket contacts of the split leaf design
hould be ugsed. Each socket contact should be tested for pin retention to assure
roper spring forces,

16.5.4.3 Qutgassing - Baking for 48 hours minimum to 100 hours maximum at 350°F
ghall be performed to prevent outgassing and to relieve stress corrosion.

10.505 Cores

. 10.5.5.1 Powder -~ Powder cores to be used outside environmentally controlled
areas shall be stabilized from -55 to -+125°C. Tapewound cores shall be encased in
aluminum boxes with a glass epoxy insert and damped with an inert silicone cushioning
compoundj Tapewound bobbin, and powder cores shall have a protective finish which
will seal the core and shall withstand a 2200 volt rms 60 Hz test. All cores shall have
a cure temperature greater than 170°C.

10.5.6 Diodes

10.5.6.1 Packaging - Diodes sealed ox encapsulated with plastic shall not be used.

10,5.6.2 Chip Mount - Devices which have the chip mounted away from the header
are gensitive to vibration and shall not be used. Soft solder die attach for power
gemiconductor devices shall not be used.

10.5.6.3 GCases - To promote standardizatlon or parts for interchangeability,
Joint Electron Device Engineering Council (JEDEG) registered case types and tolerances

.shall be used.
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10.5.6.4 Monolithic Dbuble-Héat'Sink“Dibdé'~ Monolithie double-heat.sink
diodes shall be used whenever they are available,

"10.5.6.5 Whisker Type Dicdes - The whisker type diode construction shall
not be used.

10.5.6.6 S-Bend Type Diodes - The S-bend or C-bend type diodes with
reatangular cross section ribbon are undesirable exoept for transient voltage
suppression diodes.

10.5.7 Fugses

10.5.7.1 Thermal - The thermal transfer of energy by conduction (heat sinks),
convection (atmosphere conditilon), and radiation, and the environmental extremes
t0o which the fuses will be subjected, must be consldered when making the part
selection.

10.5.8 Induotors

10.5.8.1 Design - Inductors should be selected from, and tested to, the
applioable military specification as Grade 4 (hermetioally sealed metal case)
or Grade 5 (open end, encapsulated), Class 8 (130°C) or V (155°C), Operating
Temperature and Life Expectancy X (10,000 hours minimum).

elther potted or metal-encased. Pre~baking and cure-baking procedures should
be uged, Thermo-getting adhesive tapes and compounds shall be cured as specified
by the manufacturer.,

. 10.5.8.2 Potting and Impregnation ~ Parts should be vacuum-impregnated and

10.5.8,3 Open-Type Construction - The use of impregnated open-type construction
is not recommended for new designs. When the use of open type construction is
r mandatory, the device must be soreened in accordance with Appendix D herein.

Partloular attenbion must be given to the post-cyeling procedure.

10.5.8.4 Magnet Wire ~ The uge of wire sizes smaller than 38 AWG is not
recommended. Wire should be prooured to the applicable military specification.
The olass will be dependent on the maximum hot spot temperature of the electro-
nagnetle deovice in the environment specified. All magnet wire windings shall
be wound in the same direction using a oonstant tension device.

10.5.8.5 Lead Wire ~ Whenever the winding wire is smaller than 26 AWG,
color-coded, nickel-plated lead wire ghall be used and shall be secured to
withstand a force at least 50 percent of the lead wire's tensile strength.

10,5.8.6 Insulation System - The use of a dual insulation system 1s not
recommended. When an impregnant does not permeate an insulator, the result is
a dual insulatlon system. In some cases, the dielectric strength (test voltage)
of a combination of dieleotrics is less than the strength of each dielectriec when
tested separately. The thickness of insulation shall be governed by the maximum
binsbantaneous working voltage across the insulatlon of the device.
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10.5.9 Lamps, Incandescent

10.5.,9.1 Mounting ~ Bayonet mounting is preferred since sgrew and wedge types
tend to become loose when subjected to vibration. ' :

10.5.10.1 Plastic Sealing Materials - ﬁicrocircuits sealed or encapsulated
with plastic shall not be used,

10.5.10,2 Hybrid - Custom hybrid and custom multichip microcircuit designs
shall comply with MIL-M-38510, Appendix G, and as apecified herein.

10.5.10.3 Palladium Resistive Elements - Resistive elements of palladium
compounds must be protected f£rom the element hydrogen, ox compounds of hydrogen,
gince the palladium resistive elements and hydrogen react causing the resistance
to change drastically.

10.5.11 Relays, Electromechanical

10.5.11,1 Construction -~ Getters shall not be used, The construction shall be
used to inhibit production of particles and internal damage during the closure and
sealing process, Internal connection shall be secured by welds.

10,5.11.2 Operation - The relay shall function as required, regardless of
mounting position.

10,5.11.3 Finishes - Nickel plating oxr other noncorrosive finighes are
recommended instead of paint.

10.5,11.4 Materials - Molybdenum, cadmium, and zinc shall not be used.

10.5,11,5 Contact Exgsion - The texminal glass beads shall be protected by
a splatter shield whenever the possibility of contact erosion exists.

10.5.12. Relays, Solid-state

10.5.12.1 A solid-state relay is considered as a combination of discrete
parts with a semiconductor power switch in a modular assembly, or as a custom
design hybrid microcircuit with a semiconductor power switch which performs the
function of an electromechanical relay. Although solid-state relays da.not.appear
in the standard parts list, thelr use is encouraged. The solid-state relays will
be controlled by specifications. The custom design hybrids are to be designed in
accordance with MIL-M~38510, Appendix G, and as specified herein.

10.5.13 Resgistors

10.5.13.,1 Talon Leads - Resistors with talon leads shall not be used because
they are subjected to loss of terminatilon and migration of the metal additives in
compounds used in terminating the resistive element. End~cap construction should
be specified. ) ;
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10.5.13.2 Palladiuii-Silver Resistivé Elements -~ Palladium type resistor
elements shall not be used gince they are subJect to chemical reductlon when
axposed to hydrogen.

10.5,13.3 Soft Solder - Resitors which use soft golder to connect resistance
olenents bto the terminal leads .are not aplicable for space use. During soldering
operations, sufflolent heat may be conducted by the lead to cause solder flow
at the internal connections.

10.5.13.4 Dumet Leads - The lead diameter shall not exceed 0.5 millimeter
(0,020 inch) for glass-core of glass-encased resistors. Bending larger size Dumet
wire for assembly, unless carefully controlled, may induce stresses within the
glass whioh can lead to oracking.

10,5.13.5 Wire Size - Wlre shall not be less than 0.02 millimeter (0,001
inch) in diameter for precision fixed wire-wound resistors and not less than 0.4
millineter (0.00175 inches) in diameter for fixed wire-wound power resistors.

10.5.14 Switohes, Electromechanical

10.5.14,1 Construction -,Getters shall not be used, The construotlon shall
be suoch to inhibit production or particles and internal damage during the closure
and gealing process. Internal strueture shall be secured by welds.

10.5.,14,2 Qperation - The switeh shall function as required regardless of
mounting position.

10,5.14.3 Finishes - Nickel plating or other nocorrosive finishes are
recommended instead of paint.

10.,5.14.4 Materials - Molybdenum, oadmium, and zinc shall not be used.

10.5.14,5 Contact Erosion -~ Terminal glass beads shall be protected by a
splatter shleld whenever the possibility of contact erosion exists.

10,5,15 Switohes, Solid-state

10.5.15.1 A solid-state switeh 1s considered as a disorete semiconductor
gwiteh, as a combination of discrete parts with a semlconductor switeh in a medular
aggenbly, or as a oustom design hybrid miorocoirouit with a semiconductor switeh
which performs the function of an electromechanical switch. Presently, solid-
state switches do not appear in the Preferred Parts List since standards have
not been established, though thelr use 1s encouraged. Disorete transistor switches,
however, are listed as transistors. Solid-state switoh parts will be controlled
by the specifilcations of the disorete parts. Custom design hybrids shall be designed
in acoordange with MIL-M-38510, Appendix G, and as specified herein.
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"10,5.16 Terminals
10.5.16.1 Style - Cvimp-typeﬁterminals should be used whenever possible,

10.5,16.2 Plating ~ Particular attention should be taken to assure that
cadmium plabing 1s not used, especlally on stud mounted terminals,

10.5.17 Transformers

10.5+17+1 Design - Transformers should be selected from, and tested to,
the applicable military specification as Grade Y4 8hermetieally sealed metal case)
or Grade 5 (open end, encapsulated), Class S (130°C) or V (155°C), Operating
Temperature and Life Expectanoy X (10,000 hours minimum),

10.5.17.2 Potting and Tupregnation - Parts should be vacuum-impregnated
thon potted or metal encased, Pre-baking and oure~baking procedures should be
ugsed, Thermo-setting adhesive tapes and compounds shall be cured as specified
by the manufacturer,

10.5.17.3 Open Type Construction - The use of impregnated open type
achstruction 1s not recommended for new designs. When the use of open type
aongtruction is mandatory, the devices must be soreened per the requirements of
this dooument, Particular abtention must be given to the post-cyeling procedure
for open type parts,

10.5,1T7.4 Magnet Wire - The use of wire slzes wlth a cross section area
less than 38 AWG 1s not regommended. Wire should be prooured to the applicable
military specification, The olass will be dependent on the maximum hot spot
temperature of the eleatromagnetic device in the environment specified. All magnet
wire windings shall be wound in the same direction using a constant tension device.

10.5.17.5 Lead Wire - Whenever the winding wire is smaller than 26 AWG,
color-coded, multi-strand, nilokel-plated lead wire shall be used and shall be
secoured to withstand a force of at least 50 percent of the lead wire's tensile
strength.,

10.5.17.6 Insulation System -~ The use of a dual insulation system should
ba avoided whenever possible. When an lmpregnant does not permeate an insulator,
the result is a dual insulation system, In some cases, the dilelectric strength
(taat volbage) of a combinabion of dielectriocs is less than the strengbh of each
dielectric when tested separately, The thickness of insulation shall be governed
by the maximum instantaneous working voltage across the insulation of the deviae,

10.5.18 Transistors

10,5.18.1 Packaging - Transistors which are sealed or encapsulated with
plastic shall not be used,
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10,.5,18,2 Chip Mount — Devices which have the chip mounted away from the

header are sensitive to vibration and shall not be used. BSoft solder die attach
for power semiconductor devices shall net be used. :

10.5.18.3 Mesa Construction — Mesa type construction for transistors should be
avolded, The junctlons are € If

xposed and susceptible to leakage and contamination.
these devices are required, the semiconductox chip should be passivated to prevent
junction leakage and contamination.

10.5.18.4 Cases - To promote standarxdization of parts for interchangeability,
JEDEC regilstered case types and tolerance shall be used where possible.

10.5.18,5 Germanium - Germanium transistors should not be used. They do not
offer the wide temperature range necessary for space applications. However, when

certain characteristics only available in germanium transistors are required, extreme
caution should be employed to insure that the operating range of the transistor is
not exceeded,

10.5.19 Wire; Electrical

10,5.19.1 Plating - Silver-plated copper wire (see MIL-STD-975).

10.5.19,2 Insulation — The preferred insulation for all applications is Teflon.

10.5.20 Static Sensitive Parts - Llectrostatic Discharge (ESD) control for
gtatic sensitive parts shall comply with the requirements of DOD-SID-168l, except
paragraphJ.Z.l is deleted.

10,21 Parts Derating Criteria ~ The EEE parts derating shall comply with
the derang criteria of MIL-STD-975, Appendix A.

-
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a. Class B requirements of Method 5008, MIL-STD-883.

MIL~STD-883,

MIL-~STD-883.
to the extent specified herein as a minimums

hexein,
b, Manufacturer's ildentification (name, symbol or trademark).
¢. Serial numbex,

d. Inspection lot ldentification code (date code).

b. Destructive Physical Analysis (DPA) in accordance with Method 5009 of
, c¢. Particle Impact Noise Detection (PIND) test in accoxrdance with Method 2020
(Condition B) of MIL-STD-883, and lot acceptance/rejection criteria per MIL-M-38510.
d. Radiographic Examination in accordance with Method 2012 (two views) of

10,2 Maxking - Marking shall be in accordance with MIL-4-38510, paragraph 3.6,

a.. A unique marking to signify cémpliance with the requirements specified
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