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SUPERSEDING
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31 August 1978

MILITARY SPECIFICATION

PARTS, MATERIALS, AND PROCESSES USED IN ELECTRONIC EQUIPMENT

This qnprificatinn is annrnvpd for use by the Electronics Research and

Deveiopment Command, Department of the Army, and is available for use by
all Departments and Agencies of the Department of Defense.
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1.1 Scope. This specification covers the selection, approval for
use, and application of parts, materials, and processes in the design
and construction of electronic equipment. A part, material, or process
is hereafter referred to as an "item." This specification is intended
primarily for use in the establishment of a configuration baseline for
the equipment.

2.1 Government documents.

2.1:1 Specifications standards, and handbooks. Unless otherwice

speciried, the following specifications, standards, and handbooks of the
issiue of the Department of Defense Index of Specifications and Standards
(DODISS) specified in the solicitation form a part of this specification
to the extent specified herein
SPECIFICATIONS
FEDERAL
C-F-202 - Felt Sheet (Hair) and Felt Roll (Hair).
C-F-206 - Felt Sheet, Cloth, Felt, Wool, Pressed.
F-F-300 - Filter, Air Conditioning, Viscous-Impingement
and Dry Types, Cleanable.
J-W-1177 - Wire, Magnet, Electrical.
L-P-349 - Plastic Molding and Extrusion Material, Cellulose
Acetate 8utyrate
L-P-380 - Plastic Molding Material, Methacrylate.

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document shouid be
addressed to: Commander, US Army Electronics Research and Deveiopment
Command, ATTN: DELET-R-S, Fort Monmouth, New Jersey 07703, by u51ng
the self- aaaresseo Standardization Document Improvement Proposal (DD

k Tat++
Form 1426) appear at the end of this document or by letter.
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N1 oL 20 ML .2 Y DAl ndain D 2 n NY o~ Cibna
P1astic macteriais, roiyesiter resin, wiassS ribDey

Racn | niv Dvncciiva | aminatad

vas>T LUW T 1 TOOUIT LUnniituavcu,

Plastic Molding Material, Polychlorotrifluorethylene,
Plastic Sheet, Laminated, Thermosetting (for

Designation Plates).
Plastic Molding Material, FEP Fluorocarbon,
Mo]ding and Extrusion.

teriai, Poiyethyiene
- -3 o~ _ -1 —_—— . I - [V P} . - pu | 2 Maow = oL ..\
ana bopolymers (LOW, PEUIUM, and nign vensivy).
DYac+ir MAlAdina Matarial Neotal Iniartinn and
rirasuvic I'IUIUIIIB FIauvcy 1 aib, NLT LUl 4 dngcouvivilt auniu
Extrusion.
Plastic Molding Material, Polycarbonate, Injection

and Extrus1on

Plastic Molding Material, Polypropylene, Injection
and Extrusion.

Plastic Moiding (and Extrusion) Material, Nylon,
Giass Fiber Reinforced.

DY ardimr MATAS A~ anmAd Cudrumiicrnn MadbAawms 2l DA lwuct vnnanna
Fiastic riviuinyg anu CXL7TusSion riarer 1aily, rulyosLyrciic
Plastic Molding Material, Cellulose Acetate.
Plastic Molding Material, Styrene-Butadiene.
Plastic Mo]d1nq and Extrusion Material, Styrene-

Acrylonitrile Copolymers.
Plastic Molding Material, Polytetrafluoroethylene
(TFE) Fluorocarbon.

Plastic Sheet and Fiim, Celiuiose Acetate.
DYac+s~ Chant nAd Calm DAaluct+innanna Daavaalle,
rira>vic oliccu G”U LR N R 11PN rUIyDLleHC, UIGAIGIIJ

Oriented

LRwa i v\_

Plastic Sheet (Sheeting): Polyethylene.

Plastic Sheet and Insulation Sheet (Laminated,
Thermosetting, Paper-Base, Phenolic-Resin).

Plastic Sheet and Plastic Rod, Thermosetting, Cast.
Plastic Sheet and Fiim, FEP - Fluorocarbon, Extruded.
Piastic Sheet (bneet1ng) Piastic >tr1p, V1nyi

PLT a2 A DAY nmia I AT Aas N~

Lnioriae roiymer and vunyl Chloride Vinyl Acetate
Pnnn]umar Dinid
\IUVU! nees n Is 1Tu
Plastic Mn]d1nn Material, Vinyl Chloride Polymer

and Vinyl Chloride Vinyl "Acetate Copo lymer, R]g1d.
Plastic Molding and Extrusion Material, V1nylidene
Chloride Vinyl Chloride Copolymer.

Plastic Molding Material, Acrylonitrile-Butadiene-
Styrene (Abb) Rigid.

Leather Dressing; Mildew-Preventive.

CAannnertnv ahla Ntk 1ot Flartwviral Crnnrifir Ditvnnen
CULITIT UL LU LAV I1IT vuL 1T L, LITLLI 1Al J}JC\.II e 1rul PUJC,
Cable Connecting, General Grade, Locking, 2 Pale,

2 Wire, 15 Amoeres. 125 Volts, 50/60 Hertz

Screw, Wood.
Setscrews; Hexagon Socket and Spline Socket, Headless.
§§tscr§w5° Square Head and Slotted Headless.

at Panel.
Bronze, Phosphor, Bar, Piate, Rod, Sheet, Strip
CTl a4+ Llswva and CHuvirmndiinnal anAd Crarial Chamad Cartinnc
i rauv T aiwu JLIULLUIGI aiitu optuiai JHGpCU QUL L IVIID
Copner Allov Castinas (an1nd1nn Cact Rar)
Copper Alloy Castings (Including Cast Bar)
Plating, Cadmium (Electrodeposited).
Solder; Tin A]]oy, Tin-Lead Alloy, and Lead Alloy
Wire, Electrical (Uninsulated).
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Cleaning Methods and Pretreatment of Ferrous Surfaces
for Organic Coatings
Primer Coating, Zinc Chromate, Low-Moisture-Sensitivity
Rubber, Silicone.

Cloth, Duck Cotton, Unbleached, Plied-Yarns, Army
and Numbered.
Dyeing and After Treating Processes for Cotton Cloths.

Insulating Materials, Class L.

Su Qo QLT

Electrical,

L VR V)

Ceramic,

Molding Plastics and ‘Molded Plastic Parts, Thermosetting.

Cable, Radio Frequency, Flexible and Semirigid,
General Specification For.

Shunts, Instrument, External, 50 Millivolt (Light-
Weight Type)

Plastic Rods and Tubes, Thermosetting, Laminated.
Capacitors, Variable, Air Dielectric (Trimmer),

General Specification For.
Vibrators, Interrupter and Self-Rectifying.

Treatment, Moisture and Fungus Resistant, of Communica-
tions, E]ectron1c and Associated Electr1cal Equipment.
Varnish, Moisture and Fungus Resistant (for the
Treatment of Commun1cat1ons, Electronic, and Associated

LiTLULr 1vaig qulpmcuu/

Insulation, Electrical, Synthetic-Resin Composition,
Nonrigid.

Jacks, Telephone, General Specification For.

Plugs, Telephone, and Accessory Screws, General
Specification For.

Twine, Fibrous, 1mp regnated, Lacing and Tying.
rla:L|e-MqLer1a1s Laminated, Thermosetting tlectrical-
Insulating: Sheets, Glass Cloth, Silicone Resin
Drawings, Engineering and Associated Lists.
Instruments, Auxiliaries, Electrical Measuring;
Shunts, Resistors, and Transformers

Felt, Hair or Wool, , and Moisture

Res1stant Treatm ent for
Rubber, Fabr1cated Parts
Cable, Telephone, Inside Distribution Wiring, (WD-
15/U, WF-9/U and WT-3/U).

Crystal Units,

Cellular E]astomer1c Materlals Molded or Fabr1cated

Parts.

Vials, Level.

Tn i T a2 2 Tavma [Clamdiad~a ac o Shain IDAcin
insuiadaction t1a P I’_IELLY |Ldl Uldbb toer LRES =
Filled): and Cord, Fibrous- G]ass

ast latey Moldjng- R1n1d Thprmnn]ast1r
Po]yd1chlorostyrene, For Use in Electronic Communica-
tions, and Allied Electrical Equipment.

Cable and Wire, Electrical (Power and Control;
Flexible and Extra Flexible, 300 and 600 Volts).

Fittings, Lubrication.

Plastic-Material,

Connectors, Coaxial, Radio Frequency, Series Pulse,
General Specification for.

ATIEXYLITY T nrTr TOYW'ODILHLID CTNMNaltll ™MO MM Yy oS el o Fal
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MIL-C-3655

MIL-C-3849
MIL-C-3883
MIL-C-3884
MIL-C-3885
MIL-L-3890
MIL-K-3926
MIL-S-3950
MIL-M-3971
MIL-B-5423
MIL-P-5425
MIL-R-6106
MIL-R-7362
MIL-1-7444
MIL-P-7788

MIL-P-8053
MIL-C-8073

MIL-P-8184
MIL-S-8805
MIL-S-8834

MIL-1-8846
MIL-H-10056

MIL-C-10065

MIL-C-10392
MIL-C-10544

MIL-C-10578
MIL-C-10581
MIL-P-10971
MIL-C-12520
MIL-T-12664

MIL-M-13231
MIL-C-13273

MIL-C-13777
MIL-F-14072
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Connector, Plug and Receptacle, Electrical (Coaxial,
Series Twin), and Associated Fittings, General
Specification For.

Cord, Electrical (Tinsel).

Cord, Electrical (Audio Frequency).

Cord, Electrical (Short Lay).

Cable Assemblies and Cord Assemblies, Electrical.
Lines, Radio Frequency Transmission (Coaxial, Air
Dielectric).

Knobs, Control (for Use with Electronic, Communications,
and Allied Equipment).

Switches, Toggle, Environmentally Sealed, General
Specification For.

Meters, Time Totalizing, Non-Hermetically Sealed,
Electrical: General Specification For.

Boots, Dust and Water Seal (For Toggle and Pushbutton
Switches and Rotary-Actuated Parts), General Specifica-
tion For.

Plastic Sheet, Acrylic, Heat Resistant.

Relay, Electromagnetic (Including Established
Reliability) Er (Type), General Specification For.
Rubber, Synthetic, Solid, Sheet and Fabricated
Parts, Synthetic 0il Resistant.

Insulation Sleeving, Electrical, Flexible.

Panel, Information, Integrally, Illuminated.
Plywood, Metal-Faced.

Core Material, Plastic Honeycomb, Laminated Glass
Fabric Base, for Aircraft Structural and Electrical
Applications.

Plastic Sheet, Acrylic, Modified.

Switches and Switching Assemblies, Sensitive and
Push Snap-Action, General Specification For.
Switches, Toggle, Positive Break, General Specifica-
tion For.

Inserts, Screw Thread, Helical Coil.

Holder (Enclosure), Crystal, General Specification
For.

Cables, Special Purpose, Electrical (Multipair,
Audio Frequency).

Cord, Electrical (Audio, Miniature).

Connectors, Plug and Receptacle (Electrical, Audio,
Waterproof, Ten Contact, Polarized).

Corrosion Removing and Metal Conditioning Compound
(Phosphoric Acid Base).

Cable, Telephone WF-8( )/G.

Pins, Spring, Tubular (Coiled and Slotted).
Connectors, Plug and Receptacle (Electrical Water-
proof); and Accessories; General Specification For.
Treatment, Fungus Resistant, Paranitrophenol, For
Cork Products.

Marking of Electronic Items.

Cord, Electrical (Retractile, 2, 3, and 4 Conductor,
(WD-9/U, WT-2/U, WF-4/U).
Cable, Special Purpose, Electrical:
fication For.

Finishes For Ground Electronic Equipment.

General Speci-

4
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MIL-P-15035
MIL-P-15037

MIL-P-18177
MIL-P-18324
MIL-F-18327

D

MTI 10141
FMiL=r=17J101

MIL-P-19468

MIL-S-19500
MIL-C-19547

MIL-G-20098
MIL-M-20693

MIL -P-20700

FILLTY TLuvirivvu

MIL-P-21347

MIL-1-21557

MIL-1-22129
MIL-P-22241
MIL-P-22296
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Plates, Identification.

Plate, Tags and Band Identification, Cable Assembly,
Turna V2 Uaadr Chwainkahla Tiihinna

1ype K< nédl SnVinkaoie 1uoing.

Plastlc Sheet: Laminated, Thermosetting, Cotton-

,,,,, Phenolic- Res1n
Plast1c Sheet, Laminated, Thermosetting, Glass-
Cloth, Melamine-Resin.
Plastic-Material, Laminated Thermosetting, Sheets,
Ny]on Fabric Base, Phenolic-Resin.

Fuses; 1ust“uﬂeﬁt, Power and Telephone

Filters, Radio Interference, General Specification
For.

Meters, Electrical-Indicating (Switchboard and

Portable Types).

Bronze, Phosphor, Castings.
Fiiter, Air Environmental Control System, Cieanable,
Impingement (High Velocity Type).

Plastic Sheet, Laminated, Thermosetting, Glass

Fiber Base, Epoxy-Resin.

Plastic Materia], Laminated Phenolic, For Bearings
(Water or Grease Lubrication).

Filters: High Pass, Low Pass, Band Pass, Band
Suppression, and Dual Functioning, General Specifica-
aminated, Gl

+ 1 ace MNlAd DA
L L ass> uLiuL I ru
1

Extruded.
Semiconductor Devices,

Cable, Electrical,
Gypsum, Calcined.

General Specification For.
Special Purpose, Shore Use.

Molding Plastic, Polyamide (Nylon), Rigid.
Pins, Grooved, Headless, Longitudinal Groove
Plastic Mnld1n Material, Polystyrene, Glass Fiber

Reinforced.

Insulation Sleeving, Electrical,
Fiber, Vinyl Treated.

Connector, Piug and ReceptacTe - Electrical Rectanguiar,
Polarized Shell, Miniature Typ

e.
P]ast-b, PU|]amldc \NY!O“), Flexib!

Extrusion Material.

Insulation Tubing, Electrical,
Resin, Nonrigid.

Plastic Sheet (and Film) Polytetrafluoroethylene
(TFE-Fluorocarbon Resin).

Plastic Tubes and Tubing Po1ytetrafluoroethy1ene

{TCE C1..A s LlaT1AA

Flexible, Glass

a n
< riv

Polytetrafluorethylene

Ar oAb~

3

DAaec 4. ) i
\IFE-FIUUIULGI vun nesiny, ncavy wail igeu.,
Plastic Sheet, Laminated, Thermosetting, Paper-
Base, Epoxy-Resin.

Thread Compound Ant1se1ze Zinc Dust-Petrolatum.
Crimping Tools, Terminal, Hand or Power Actuated,

Wire Termination and Too] Kits, General Specification
For.

delE, KdUIU FYEQUEHLy, D ir
air-dielectric, General Sp cif
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MIL-I-23053 -

MIL-B-23071
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MIL-P-25421 -
MIL-P-25515 -
MIL-P-25518 -

MIL-R-25988 -
MIL-C-26482 -

MIL-C-27072 -
MIL-A-27434 -

MIL-C-27599 -
MIL-R-27777 -

MIL-P-28809 -
MIL-M-38510 -
MIL-M-38527 -

MIL-C-38999 -

MIL-C-39010 -
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Connector, Plugs and Receptacles, Electrical,
Waterproof, Quick Disconnect, Heavy Duty Type,
General Specification For.

Insu]ation Sleeving, Electrica], Heat Shrinkable,

NAannwmal SAatsAn

uecrHer al JpCbIIlLdLIUH FUI.
Insulation Sleeving, Electrical, Heat Shrinkable,
Polyolefin, Flexible, Crosslinked.

Blowers, Miniature, for Cooling Electronic Equipment
(10 to 500 CFM), General Specification For.

Straps, Clamps and Mounting Hardware, Plastic For
Cable Harness Tying and Support.

Insulator, Standoff, (Style 01, 02, 03, 04, and 06)
Fuse, Instrument Type, General Specification For

Cable, Electrical, Shielded Pairs.
Connector, Electric, Rectangular, Miniature Polarized
Shell, Rack and Panel, General Specification For.

Molding Material,

Insulation Tape, Electrical Plastic, Pressure
Sensitive.

T A~ T acd 3~ DAY.icannd A TLAum ~T oad S A
HUIUIHQ r asitit, rouijyestiter, irneri p db C.
Plastic Materials, Heat Resistant, Low Pressure
Laminated, Glass F1ber Base, Polyester Resin
Plastic Mater1alsv Glass F1ber Base - Epoxy Resin

Low Pressure Laminated.

Plastic Materials, Phenolic-Resin,
Base, Low Pressure Laminated.
Plastic Materials, Silicone Resin,
Base, Low Pressure Laminated.
Rubber, Fluorosilicone Elastomer, 0Qil-and-Fuel
Resistant, Sheets, Strips, Molded Parts, and Extruded
Shapes. »

Connector, Electrical (Circular, Miniature, Quick
Disconnect Environment Resisting) Receptacles and
Plugs, General Specification For.

Cable, Special Purpose, Electrical,

Adapters Connector, Coaxial, Rad1n Frequency,

Between Series, Genera] Spec1f1cat1on For.

Connector, Electrical, Miniature, Quick Disconnect
(For Weapons Systems) Established Reliability.
Relays, Telegraph Passive, Solid-state, General

,,,,,,

Glass-Fiber

Glass-Fiber

Multiconductor.

DAla Cnals A C+n+n nnnnnn 1T Crnnri€firatrinn CAn

neiay, 501 Stdie, ueinera: SpeCiviCation rovr.

Relavs Huhr1d Fctahliched Reliahilitvy Jeneral
luJJ 'lJU' 1\ LI LU T o1V N ¥ 1w |\'J, ALY WU

Specification For.

Printed-Wiring Assemblies.

Microcircuits, General Specification For.
Mounting Pads and Insulator Disks, Electrical-
tElectronic Component, General Specification For.
Connector, Electrical, Circu]ar Miniature, High

Nancat r\ 1~k n1r1~nnnnf~+’ nnat Thuwvaadad and
UC”)ILJ, qu'bk visLunijice \UayUHCL, mnircaucu  atiu

Breech Couplina). Environment Resistant Removable

Ek;ﬁﬁuaﬁavHermetwc Solder Contacts, General Speci-
fication For.
Coils, Fixed, Radio Frequency, Molded, Established

Reliability, General Specification For.

c
O

Plastic Epoxy Compounds, Thermosetting.
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Connectors, Coaxiatl,
Specification For.
Relays, Electromagnetic, Established Reliability,
General Specification For.

Radio Frequency, General

Ovens, Crystal, General Specification For

Plastic Material, Cellular, Polystyrene (For Buoy-
ancy Applications).

Tape, Lac1ng and Tying.

Insert, Screw Thread-Locked In, Key Locked.

Stud, Locked In-Key Locked.

Insert, Screw Thread-Thread Cutting and Thread
Formiﬁg

Insulating Compound, Electrical (For Coating Printed
Circuit Assemblies).

Plastic Sheet and Strip, Polyimide.

Plastic Molding and Extrusion Material, Polysulfane.
Plastic Molding and Extrusion Material, Polyphenylene

Oxide, Modified.
Plastic Mo]ding Materia],

Glass Fiber Reinforced.
Cable Special Purpose Electrical, (Flexible, Flat
Unshielded), (Round Conductor), (Wire Size 20, 600

Volts, 105 Deg C and 150 Deg C.)
Printed-Wiring, Flexible, General Specification

For.

Cable, Twisted Pairs and Triples, Internal Hookup.
Cable, Telephone WM-130 ( )/G.

Connector, Plug and Receptacle, Telephone, Electrical,
thaqcpmh]v and Accessories and Contact Assembly,

[OAVE RO b L ut) LLT ooy LUITLAL L LI L w )

E]ectr1cal, General Specification For.

Connector, Plug, Electrical U-176( )/G; Connector,
Plug, Electrical U-319( )/G; Connector, Receptacle,
Electrical U-121( )/G; Connector, Receptacle Elec-
tricai U- 124( )/G

Dindmtad LIiminea Reande
rrincead Wllng o0aras.
Connectors, Miniature .Ld.O Five-Pin.

Connectors, Plug and Receptacle Intermediate
(Electrical) (Waterproof), General Specification

For.

Connectors, Coaxial, Radio Frequency, Series TPS.

Connector, Piug and Receptacie, Electrical, Quick

Connect and Disconnect, 12 Contacts, Med1um Powe
<

Printed F1rrn1+ Subassembly and Acce

Connortnr
MUV UD I VN

Plug, Pin Contacts, Right Angle, For Multilayere
Printed Wiring Boards (.100 Spacing).
Oscillators, Crystal, General Specification For.
Adapters, Connector, Coaxial, Radio Frequency
(Between Series and Within Series), Generai Speci-
r1cation For.
RC)I:LU!, Fixe ea,
Style Rm 2208.
Cable, Telephone, Shielded (Inside Wiring).
Capacitors, Chip, Fixed Tantalum, Established
Reliability, General Specification For.

Switch, Reed, General Specification For.

Cetahlichad Daliahility
LaoLtau il i1sl5icu T i yauwr i ‘y,

7

Polyterephthalate Thermoplastic,



MIL-C-55446
MIL-C-55583
MIL-S-55620

MIL-R-83248
MIL-C-83503

MIL-S-83731

STANDARDS

FEDERAL

FED-STD-H28

DOD-STD-35
DOD-STD-100
MIL-STD-105
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M
MIL-STD-198

MIL-STD-199
MIL-STD-202

MIL-STD-275
MIL-STD-276
MIL-STD-417
MIL-STD-454
MIL-STD-481

MIL-ST

D-482

MIL-STD-681
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1Q

Cable, Telephone, Swit , Plastic In
Plastic Jacketed.
Cable Assembly, Special Purpose, Electrical, CX-

11230( )/G, Cable Assembly Adapter CX-10734( )/G.

tchboar 1sulated,

Substrates, Ceramic, For Deposition of Thin Film
FTCroCTTCU1ts
Cord, Electrical, Audio, Subminiature {(Retractile

and wan1nhf\.

Capac1tor Chip, Multiple Layer,
Established Reliability, General

C

Ceramic Dielectric,
Specification For.
Marking of Electrical Insulated Materials.
Wire, Electricail, Solderliess Wrap, Insulated
Uninsulated.

Incfa]11nn and Removal Tnn]c

SuvQ

Contact, Genera] Soec1f1cat1on For.

'''''

= am A
and

Connector Electrical

Rubber, Fluorocarbon Elastomer, ngh Temperature,
Fluid, and Compression Set Resistant.

Connector, Electrical, Flat Cable, Nonenviron-
mental, General Specification For

C..od AL~ Tm e~ 1~ [ N PP | AAd TAa~—~1~
awiienes, 10ygie, UHbEdIEU dHU DC cu 1ogyyie,
General Specification For

Screw Thread Standards For Federal Services.

Automated Engineering Document Preparation System.
Engineering Drawing Practices

Sampling Procedures and Tables for Inspection by
Attributes.
Halking ror Jﬂ.ﬁ
Standards and Spe
for the Selection of

Capacitors, Selection and Use Of.

Resistors, Selection and Use Of.

Test Methods For Electronic and Electrical Component

AV Aamn

Parts.

112 caim A Do 3 cmn~n b Vol BN SO R -An AL S a A 1 ~m
wiread EqupHEIL, Ui dbbl ILd 1011 01 visual darnu
Marhanicral noFor+c

mooerranival veiCcuiuLo

Printed Wirin fnr Electronic Equipment.

Impregnation of Porous Nonferrous Meta] Castings.
Classification System and Tests For Solid Elastomeric
Materials.

Standard General Requirements for Electronic Equipment
(For Limitations see Section 3).
Configuration Control-Engineering Changes,

and Waivers {thrf Fnrm\

anf1ourat10n Status Arr unting Data Elements And

Deviations

Related Features.
Identification Coding and Application of Hookup
and Lead Wire.

Co

Fixed, Unencapsulated,



MIL-STD-683 -
MIL-STD-690 -

MIL-STD-750 -
MIL-STD-810 -

MIL-STD-1286
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Crystal Units (Quartz) and Holders (Enclosure),
Selection of.

Failure Rate Sampling Plans and Procedures.
Test Methods for Semiconductor Devices.
Environmentai Test Methods

TAard MaAad+lbiad~ m~vA DinAam~nadiivanes Ernmn M3 ~uvnAanTAandiaAnn LW
1e5tL rieLiiuus> aru IULCUUICD tur rered UCICL,'IUIIILD
Parts Control Program.

Connection, Electrical, Solderless, Wrapped.
Splices, Clips, Term1nals, Terminal Boards, Binding

Posts, Flectrical.
Transformers, Inductors, and Coils, Selection and
Use of.

MIL-STD-1346  Relays, Seiection and Appiication

MIL-STD-1395 Filters and Networks, Selection and Use of

MTI <CTN_14Q9 MNMiveriritr RuaabAave Calartinn anAd llena Anf

FrIL = luUT1TJ0 CiIitTLUITL DI TARTI O, JU ICTLU L vl ajiu uUdT Vi .

DOD-STD-1686  Electrostatic Discharge Control Program for Protection
Of Electrical and Electronic Parts, Assemblies and
Equipment (Excluding Electrically Initiated Exposure
Devices) (Metric).

MS35335 - Washer, Lock, Flat-External Tooth.

MS91528 - Knob-Control, Piastic (Round, Concentric, Pointer,
bplnner, Sp1nner Siip Ciutch, Bar, Tactiie, Knob
{1 ALl Aadntav anAd Vhnnkh | ArlL e )
LULURK rUlHLCI, ariu. Ny LULRD .

HANDBOOKS
MILITARY

MIL-HDBK-216  RF Transmission Lines and Fittings.

DOD-HDBK-263  Eiectrostatic Discharge Controi Handbook For Protection
nc ClAandinas ~ar -~ A ClAamrdinmcm s~ Nond o ANmmmmnl T 2 o~ -
Ul rcieciriCal aind ciecironicC rar LS, ASEHIDIIES arlu
Friiinmant (Everliidina Flartvircrally Thnait1atad FEvnlaciva
I_L{UIPIIILIIL \LI\\,IU\JIIIV:’ LiIcCcuoevuvi 1varnri At iravcu L.I\'JIU)'VC
Devices) (Metric).

2.1.2 Other Government documents, drawings, and publications. The
following other Government documents, drawings, and pubTications form a
part of this specification to the extent specified herein.

DRAWINGS

ELECTRONICS COMMAND
SC-A-19100 - Hardware for Chests and Cases.
SC-A-46420 - Fasteners.
SC-A-47183 - Hardware for Canvas and Leather Items.
SC-A-47794 - Wood Guide.
cr D £170 . - [N . S S N
JL-D-D1D2/0 - arounaing Lo Lndssis
CM_N_1KAQEQ _ Ffahla Acenmhlyy Cnnrial DiivnnAcna Clartviral /7 /Camnln
HITUTALUTTOU Y vauwv i Mo ocCinu g 'Y JpCblGl lulpUDC, LICbLllel.//JGmPIC
Drawing//
SM-A-434065 - Cable, Radio Freaguency WD-37( }/U.
DL-SC-B-883956 Cable Assemb11es, Flectrical Power, 40A, 60A,
100A, and 200A.
(Copies of Specifications standards, handbooks draw1ngs, and publications
required by manufacturers in connection with specific acquisition functions

(o]
)
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should be obtained from the contracting activity or as directed by the
contracting officer.)

2 1 R nv-rlf\v\ nf nv!nrnrlnr\ﬁn ITn +ha Aauant Af a2 raAanflirt hatwnon +tho

[A GRR ur ucit vi Pl cLCuciive ., 11 LT TyvTIliL Ui QA LUl 1T TLlL T uLwococli Lnic
text of this specification and the references cited herein, the text of
this specification shall take precedence.

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal

AMERICAN GEAR MANUFACTURING ASSOCIATION (AGMA)
Publications Index

(Application for copies should be addressed to the American Gear Manufacturers
Association, 1 Thomas Circle, Washington, DC 20005.)
MERICAN SOCIETY FOR TESTIN

-
u e (AR v]

AND MATERIALS (ASTM)

ASTM A582 - Free-Machining Stainless and Heat-Resisting Steel
Bars, Hot-Rolled or Cold-Finished, Specification For.

ASTM D787 - Ethy] Cellulose Molding and Extrus1on Compounds,
Specification For.

ASTM D2000 - Standard Classification System for Rubber Products
in Automotive Applications.

ASTM G21 - Resistance of Synthetic Polymeric Materials to Fungi.

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

COLOR ASSOCIATION OF UNITED STATES, INCORPORATED
Department of Defense Standard Shades for Sewing Threads

(Application for copies should be addressed to the Color Association of
United States, Incorporated, 200 Madison Avenue, NYC, NY 10016.)

CL AN AL T A TAINMIIATN T~ ACLCAAT AT T AL

RS-463 - Fixed Aluminum Electrolytic Capacitors For Alternating
Current Motor Startina Heavy Duty (Tvnp 1\ and For

Light Duty (Type 2).

(Application for copies should be addressed to the Electronic Industries
Association, 2001 Eye Street, NW, Washington, DC 20006.)

The Registry of Toxic Effects of Chemical Substances.

(Application for copies should be addressed to US Department of Health,
Education and Welfare, Rockvilie, Maryland 20852.)

p—
o
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3. RE

3.1 Definitions. For the purpose of this specification, the definitions
in MIL-STD-965 and the following paragraphs apply:

3.1.1 Standard item. A standard item is a part, material, or process
|1m1tea to those selected in accordance with the requirements of Section
3 of this specification and which is completely described in and meets
all requirements of an applicable document listed in Section 2 herein.

When part selection standards are listed, the documents in those standards

and the parts they cover are considered standard.

nstandard item is any part, material,

3.1.2 Nonstandard item. A
t

no
or process which does not meet the above definition of a standard 1tem
(i.e., any item not within the selection limitations of Section 3 of
this specification even though it may be specified in a military speci-
fication or standard).

3.1.3 Equipment of new design. These are equipment being designed
to meet performance requirements of a specification and engineering
details for construction have not been estabTished This inciudes equip-

or on a commercial model requiring militarization.

3.1.4 Equipment of established design. These are equipments for

which engineering details of construction (Government drawings and speci-
fications) have been established.

3.2 Appiicability.

3.2.1 Equipment of new design. (See paragraph 3.1.3.) AIll of the
requirements of this specification are applicable to the design or de-

velopment of new equipment.

3.2.2 Equipment of established design. (See paragraph 3.1.4.) All
requirements of this specification are appliicable to equipment of estab-
lished design except that, unless otherwise specified in the contract

+ + hall
contractors shall use all items specified on the Government furnished

dr2w1nnc If an item is not cpec1f1pd or the item is a chana ge or re-
olacement for a specified item, the item shall comply with the selection
requ1rements of 3.3. Such items shall also meet the requirements of
this specification which are applicable for equipment of new design. A
change in the vendor of microcircuits shall require a review of the new

vendor's capabiiities by the procuring activity.

3.2.2.1 Nonstandard item review. When specified in the contract, a
review of all drawings and specifications furnished by the Government
shall be performed for the purpose of replacing nonstandard items with
standard items. Approval procedures of 3.4.3.1 shall apply.

3.3 Selection. Parts, materials, and processes shall be such as to
enable the equipment in whicn they are used to meet equipment performance
requirements. The Military Parts Control Advisory Groups (MPCAG) are
recommended as sources of information in selecting standard items in
accordance with this specification (see 3.1.1) and nonstandard items.
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(See 6.2.) A1l items shall be selected in accordance with the following
order of precedence:

3.3.1 Standard items. (See paragraph 3.1.1.) The contractor shall
give first preference to standard items and use them to the maximum
extent possible.

3.3.2 Nonstandard items. (See paragraph 3.1.2.) If the use of
standard items will not enable the equipment to meet its requirements, a
nonstandard item may be used. The selection of nonstandard items shall

be in the order of precedence established in MIL-STD-143.

3.4 Procedures. Whenever the word “part" appears, it is understood
to mean "item" as stated in paragraph 1.1.

3.4.1 Parts Control Program. When specified in the contract, a
parts control program in accordance with MIL-STD- 965, Procedure I shall
be conducted. Telephonic request procedures of MIL- STD 965 are not
applicable. (See 6.1.2.)

N Y mirnanAaAdiaAn FAanm AmirramAan

2. A 9 ~
Dd.9.C H|J|JIUV(1I }JIULCUUIC oI cqu|p|||t:l| U

3.1.3.)
3.4.2.1 Standard items. When specified, approval by the contracting
officer is required for the use of all standard items and their sources.
If the item is covered by a military specification requiring qualification
and the sources are listed on the Quaiified Products List, then approvai
will not be required for the source. When specified by the procuring

artivity a listing of standard items chall he ciubmitted for annvrnoval tn
ucv Ly l\-‘y’ “u r1ou lll\d AV | 20Qaiiuu T Ll ISAR RO I ) wvo QUUIHNT LLTCU [ IRV A ) u'J'Jl vvauy vyu
the Government activity cited in the contract (see 6.1.2). When requested

by the contracting officer, complete test data, substantiating that a
standard item proposed for use meets all applicable specification require-
ments, shall be submitted by letter to the same Government activity.

P TR L

3.4.2.7 Nonstandard items. Prior written approval by the contracting
f\c":‘:l\l\v\ 4r A nd fn ~1T1 nanctandavd itoame [ and thoiv cniiveoc ) calortod

et 1> Icquncu IUI at i IIUII)LQIIUOIU rLciig \auu LiicT I SQUUT LTSy S2C  ITuLCu
for use in the equipment. Prior to the submission of the request for

approval to use a nonstandard item, all technical requirements and per-
formance characteristics (form, fit, and function) of the item shall

have been examined and verified by the contractor. Procedures for obtain-
ing approval for use of nonstandard items shall be in accordance with
MIL-STD-965.

24 2 21 Nocervintivae informatin and justification Inlece ntherwicge
J.r. L0 0L UT oLl TpLivo II\J macvivi aniu g QL Tvauvaiuii. UVIiliT oS UDIILIY.VI..)\.
specified in the contract, ,onstandard part approval requests, as specified

in MIL-STD-965, shall be forwarded to the Government activity cited in

the contract. (See 6.1.2.) When the nonstandard item is selected from
a Government drawing, reference to this fact and the Government drawing
number shall be provided as part of the information submitted.

3.4.2.2.2 Documentation. After nonstandard part approval is granted
and when requested by the contracting officer, documentation by one or
more of the fo11ow1no forms shall be subm1tted The documentat1on shall

be in the form of a draw1ng, a draft military detail specification or
specification sheet, or an AEDPS generated document as specified below.

12
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When prior screening/burn-in or other special characteristic or parameter
selection techniques are required for any item, full details and require-
ments shall be provided. Documentation submitted on microcircuit devices
shall contain requirements in accordance with 3.10.26 of this specifica-
tion. Documentation approved by the contracting officer establishes the
configuration base line for the item and any subsequent changes to such
documentation shall be in accordance with 3.4.

a. Drawings. The documentation required shall be prepared in
the form of a drawing in accordance with DOD-D-1000 and DOD-STD-100 for
catalog standard, custom designed, and limited rights items as defined
in the contract (see 6.1.2).

b. Military detail specifications and specification sheets.
The documentation required shall be prepared in the form of a draft
military detail specification or specification sheet as specified in the
contract (see 6.1.2).

c. Automated Engineering Document Preparation System (AEDPS).
When specified in the contract, the documentation required shall be in
the form of a Military Specification Exception resulting from the use of
the AEDPS 1in accordance with procedures and requirements specified in
DOD-STD-35. (See 6.1.2.) This form of documentation shall be applicable
only to those items covered by the sub-parts of DOD-STD-35 in effect on
date of invitation for bid or request for proposal. All other item
documentation shall be in accordance with the requirements of 3.4.2.2.2.a.
or 3.4.2.2.2.b.

3.4.2.2.3 Test data. When requested by the contracting officer,
test data shall be submitted to the Government activities cited in the
contract. (See 6.1.2.)

3.4.3 Approval procedure for equipment of established design. (See
paragraph 3.1.4.) When construction is based on drawings provided by
the Government, procedures of 3.4.3.1 and 3.4.3.2 shall be used. When
the contractor desires to change a part specified on a government released
document, he shall prepare the documentation in accordance with MIL-STD-
481 or MIL-STD-482 and DD Form 2052, and shall submit that information
to the MPCAG and the procuring activity.

3.4.3.1 Standard and nonstandard items.

a. No approval is required for the change of a source when the
part is covered by a military specification requiring qualification and
the new source is listed on the Qualified Products List or when the new
source is listed as an "or equal" source on the Government released
document. When the contractor desires to change only the source of a
part specified on a Government Released Document and where a Qualified
Products List is not applicable, prior written approval shall be required.
Written approval for a change in source shall be obtained by submitting
the following information:

(1) Prime contractor

(2) Contract number

13
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(3) Equipment identification

(4) Description of part inciuding but not

owing:
{a) Military Snecification [when annlicahle)
\ul My aevu J J'JL—\-II T v \"ll\'ll \A'J’J TN AW ~ 7
(b) Military Type Designation (when applicable)
(c) Military Drawing Number (when applicable)
(d) Identification of current part manufacturer and
manufacturer's part number.
(5) Identification of alternate proposed source (actual
manufacturer) and manufacturer's part number .
(6) Reason for change in source.
(7) Objective evidence that parts suppiied by aiternate
R GRS V I, [ S U L-A‘L-Anlu V24 ains: Ainmsrnmes ~adbad ablmiian ~Aamen .,
Source Lo miriLdry specirticdiion/rriitary urawings titcu avuve Luiiiply
with vamnivemantce thav n and that nart from altarnate canrce ic inter-
WiLil 1T Tyyusr ciicitvo LIICT C e uniu vitae  plr o U A Lo v VU wC "o LRUE I VR vy
changeable with part from original source

b. The preceding procedures shall be followed prior to the
submission of required formal engineering change proposals or requests
for deviation.

2 A 2 9 i Sc4+ AL 34+Ame ThAa ~rantinacrtnin chall ~ciibhmaid 2 13 +4 mvAan avmad
Q.4.9.C LiI>L Ul TLEHID .« e LuiiLrn ac Luir >l1at Suvnite a tioL, pleGICU
in arcrnrdanre with MTI _CTN_QARR nf ctandard navrtc iicod in the anmiinment
s UL ul yulivo wiuil AL ~ v JU\I, v [SEVROIRAVEVE BV 'JUI LV | wovwu i vite AR AV I S LS R R
which do not require approval because the source is listed on a Qualified
Products List. A list of anproved nonstandard items shall also be sub-

test data submitted in accor-

3.4.4 Certification of test data. A
ci

dance with the requ1rements of this specification shaii be certified and
signed by an official of the prime contractor
3.4.5 Contractor's statement. The contractor shall include a state-

ment that the submission 1s ¢ omp]ete and in compliance with this specifi-
cation and the contract. If partial information is submitted, it shall
be so indicated in each letter and the letter for the final partial
submission should indicate that such final transmittal completes the
submission in accordance with this specification and the contract.

2 N & Tarhniral Aa+a vamiiivamantc N1T snfarmatinn cithmittad hy tho

[V e R 1Coeiirrrval uacva lC\.‘IullclllCIILD mil 1niirurinue vl QU vveu UJ il
contractor in accordance with this document shall be furnished as defined
in the "Rights in Technical Data" clause of the contract

3.5 Substitutions and interchangeability

3.5.1 Substitutions. When substitution of one item for another is
approved, provTS10ﬂS shail be made by the contractor to enabie the equ1p-
mmmdt dem b~ £3ATAH Attt atimad it h hAathh +hAa A anAd Anra~NtTnal
nenu n Liie Irigiu LU UC WGIHLQIHCU WiLhh puouLril Liie nicw  ariu UIIUIIOI chm.
Prigr written Apprgval bhv the antractinn officer 1ig rpqnirpd for the
use of all gualified and standard items wh1ch the contractor intends to

substitute for items specified in the contract and subsidiary documents.

14
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(See 3.5.2.) Except for the above requirements, substitutions shall be
in accordance with Requirement 72 of MIL-STD-454.
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3.6 Derating. Derating shall conform to Requirement 18 of MIL-STD-
454 and in accordance with appendix.

3.7 Established reliability. When a specific mean-time-to-failure,
mavimiim £a1liiva vwat+n Awn nthnar vwaliahilaidy maaciivna 3¢ ~allad €Aav in +ha
ina iy rariurc ravce, Uil urinict rcriauv i i lb_y llICQbUlC 15 Laticu jut iy LI
equipment specification, parts shall be selected, as applicable, from
the established reliability specifications listed in table I. When

parts other than those described in established reliability specifica-
tions are required, the contractor shall verify by appropriate test or
analysis of available data or other documentation that the actual failure
rate does not exceed the maximum failure rate level required for the
application, at a confidence level equivalent to that specified in MIL-
STD-690. The contractor shall submit his analysis for prior approval to
the contracting officer.

TABLE I. Established reliability parts.

Part Specification

Capacitors MIL-STD-198
Coils, fixed, radio frequency, molded MIL-C-39010
Filters and Networks MIL-STD-1395
Relays, electromagnetic . MIL-R-6106,
| MIL-R-28776,

| MIL-R-39016

Resistors |  MIL-STD-199
Transformers and Inductors (Audic and Power) i MIL-STD-1286

3.7.1 High reliability parts. High reliability parts as described
below shall be used in new design applications. Requirements for use of
ese parts shall be initiated in advanced development, become mandatory

beginning of eng1neer1ng GEVEIOpment an CDﬂtTﬁUé in all phases
f+nm Thaca vamiiiw mantec chall im }e v}‘i-

hn n o A AnlartvAanircr oaloro
Ler . o lcqullCIlICIILD SHail Uc ||||'J HoriLcu ||| Clcbb' uliio Clcb

design specifications and in the system/equipment specifications.
Where it is determined that these requirements are not applicable to a
category/class of applications, the rational and justifications shall be
documented and any modifications to these requirements shall be included
in the major subordinate command policy and appropriate specifications
Where modifications to these requ1rements are considered necessary in an

el
pu }
a
m

individual application, the decision to do so shall be deliberate, fully
Aiictifind and Anrimantad
JU)L'IICU allu uycLuiliciivcu

3.7.1.1 Microelectronic devices. Microelectronic devices shall be
MIL-M-38510 Class B as a minimum. When a required device is not covered
by MIL-M-38510 and a new specification or drawing is prepared, the nearest
MIL-M-38510 specification sheet shall be used as a guide and shall include

15
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quality assurance requirements including screening and lot quality (accep-
tance) tests. As a minimum, all devices shall be required to pass the
MIL-STD-883 Class B requirements of screening in accordance with Method
5004, and Group A and B Tot quality conformance in accordance with Method

5005, and shall have at least initial verification of the Group C and D
requirements of Method 5005. Such parts are nonstandard and shall require
nonstandard part approval from the acquiring activity.

3.7.1.2 Discrete semiconductor devices. Discrete semiconductor
devices shall be MIL-S-19500 level JANTX as a minimum. When a required

device is not covered by MIL-S-19500 and a new spec1f1cat1on or draw1ng
is prepared, the nearest MIL-S-19500 specification sheet shail be used
as a guide and the quality assurance requirements shall be specified in

accordance with MIL-STD-750 to assure the device is the equivalent of

level JANTX or better. Such parts are nonstandard and shall require
nonstandard part approval from the acquiring activity.

3.7.1.3 Passive and other electrical/electronic and electromechanical
parts. These parts shall be selected from estabiished reiiability (ER)
military specifications (and shall meet, as a minimum, the ER failure
rate level of "P" or higher (i.e., R, S, etc.) if available. (This
applies only to those types of parts now covered by ER specifications.)

When a part is not covered by an ER specification and a new specifica-
tion or drawing is prepared, the nearest ER military specification for
the part shall be used as a guide. Such parts are nonstandard and shall
require nonstandard part approval from the acquiring activity.

3.8 Tr

< .0

onic

opic

resistance) of materials and parts. Tropicalization requirements of
materials and parts shall conform to the following (overall tropicaliza-

tion of equipment is specified in 3.11.8):

alization (moisture (humidity), salt spray, and fungus

Sl \

3.8.1 Moisture resistance of materials and parts. When nonstandard
items must be used, drawings prepared for such items in accordance with
3.4.2.2.2 shall spec1fy that the items meet the requirements of the

electrical or mechanical requirements, or both, shall be used as criteria
for passing or failing this test. The electrical measurement shall be
made in the humidity chamber initially and during Step 7 of the tenth
cycle of Method 106. When materials are tested, the low temperature and

moisture resistance test of Method 106 of MIL-STD-202. Appropriate

vibration subcycles shall be omitted. If the nonstandard item is speci-
fied in an available document (see 3.3.2) which does not contain moisture
resistance requirements, the moisture resistance test of Method 106 of
MIL-STD-202 shall be specified as an additional requirement. If the

nonstandard item is specified in an available document (see 3.3.2), and
a humidity, moisture resistance, moisture absorption, water absorption,
or water immersion requirement is specified, it may be considered equiv-

alent to the Method 106 of MIL-STD-202 test, subject to approval of the
contracting officer.

3.8.2 Salt spray (corrosion) resistance of materials and parts.
When nonstandard items must be used, drawings prepared for such Ttems in
accordance with 3.4.2.2.2 shall specify t that the items shall be subjected

to the salt spray (corrosion) resistance test of Method 101 of MIL-STD-
202 and when examined v1sua11y with a 10-power magnifier shall show no

Folln IR LD N R [ S B P P Y e P 2T

evidence of oegraaamon, such as fiaking, pitting, biistering, IUUbEHIHg
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of finish or metal surface, or exfoliation of metal (corrosicn along the
grain boundaries of the metal resulting in peeling, separating, or both
of successive layers of the metai). Eiectrical performance is not an

AAAAA ain manSamd At aiad The items shall meet the applicable mechar-
aLlepL Ur rejece Cri EllU”. ine 1Lems Snidli meer e applricdoie giecndn
iral rhavartaricticc Tf +tho nnnctandavd itoam ¢ cnarifiad in an auail_
LSO CITUTD U LLt T L IVI e it wile HNviiioLuiiuury U el 19 QP‘-\:" ey mn “i uvuaulri
able document (see 3.3.2) which does not contain a salt snray (corrosion)

resistance test, Method 101 of MIL-STD-202 shall be specified as an
additional reqUirement. If the nonstandard item is speCified in an
available document (see 3.3.2) which contains a salt spray (corrosion)
or a salt fog requirement approva] of the contracting officer is required
to ascertain tne equ1va|ency of the sal

3 oF
—

3.8.3 Fungus resistance of materials and parts. When nonstandard
items must be used, drawings prepared for such items in accordance with
3.4.2.2.2 shall speCify that the items meet the fungus resistance re-

quirement of 3.8.3.2.4 or 3.8.3.4.2, and 3.8.3.1 t through 3.8.3.4.1, as
applicable. If the nonstandard item is specified in an available docu-
mont [(con 2 2 2) uhirh Anne nnt FrAntain fFinnane _wacictanrna wamiiivnamantc
BIGIIL (obL JeJde ) WIHTLIE UUTO TIVUL LUTTLA I juilyusTrocoiosualivc quUllCIIICHL),
the requirement of 3.8.3.2.4 or 3.8.3.4.2, as applicable, shall be speci-
fied as an additional requirement. If the nonstandard item is specified

in an available document (see 3.3.2) and a fungus-resistance test and
requirement is specified, that test and requirement may be considered
equivalent to 3.8.3.2.4 or 3.8.3.4.2, as applicable, subject to approval
of the contracting officer.

2.0 21 Matnamasale 31 Amiia e, nn+ AL A Ano Madbnantala iomnd 3
J.O.U.. 1 riatcr rai> 1 cquup 1L Ul Tiew Ut'bll_.‘ll. maiter 1aild useua i1
eaquinment of new decgian <hall caonform £n Ranuivemant 4 of MTI _CTN_ARA
A Rl l'/u-\.-'v LWy LAY 1) A® R ] l:’ll <TI0 LAJIET U A, l\\_\.'u eCHnerni v g v LRIV ) Y < 1w TJT .
No fungus-susceptible materials, treated or otherwise, shall be used in
new deSiqn equipment, except in hermetically sealed enclosures Draw-

ings prepared for the materials (see 3.8.3) shall specify that'the mate-
rials meet the requirements of 3.8.3.2.4.

3.8.3.2 Materiais in equipment of estabiished design. When materials

ienad T AmiitemAandt AL ~adb Al V3 Abad AdAan S i minm e m L2 X T At PR S T |
ustu in cyuipmient 01 e5iapiisned aesign dre specivied 1n ar dWngb furnished
hv tho fznvovrnmant and An nnt moant +tha Finaiie warmiivamante A€f 2 0 2 2 A
vy LIIC GU VO THHCiiG Ulld Uy iV L 1icc v v luusuo ICqUIICIIICIlbD vl J-U-J.L."f,
the materials shall be cleaned in accordance with 3.11.3, treated in
accordance with 3.8.3.2.1 through 3.8.3.2.3. The following materials
shall be treated as specified in the referenced paragraphS'

Cork 3.9.4

reit, nair, or wool 3.9.6

Cihwvniie ma+tamial AV AN~ 2 0 7

P iuruus dialer tai, vryartic DT/

Leather 3.9.8

Thermosetting plastic materials

using cotton, linen, or woodflour
as a filler or base 3.9.11

iiow1ng cleaning and treatment, the contractor shall certify that the
ate rials meet the fungus-resistance requirements of 3.8.3.2.4. (See

1 92
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3.8.3.2.1 Treating materials. Treating materials containing a
mercury-bearing fungicide shall not be used. The treating material used




Downloaded from http://www.everyspec.com

MIL-P-11268L (ER)

shall be compatible with the material or surface to be treated. Selec-
tion of treating materials shall be such that any increase in flammabil-
ity of treated materials will be held to the practical minimum.

3.8.3.2.2 Toxicity. No treating materials shall be used that will
produce toxic effects as identified in the Registry of Toxic Effects of

Chemical Substances. This includes handiing the treated material during
fabrication, transportation, operation, or maintenance of the parts in
which the treated materials are used or during use of the finished parts
when used for the purpose intended. The contractor shall furnish certi-
fication data as specified in the contract (see 6.1.1) that the treating

materials used on the materials conform to the above.

3.8.3.2.3 Flexibility. Treatment shall not affect the flexibility
of treated materials to the extent that the equipment may fail to meet
specified requirements when subjected to specified service conditions.

3.8.3.2.4 Requirement to be specified for fungus resistance of mate-
rials. The materials shall be tested in accordance with ASTM G-21, and
when examined visually with the aid of a 10-power magnifier, there shall
be no fungus growth after 28 days exposure to the test. The visual
effects rating shail be "0." A1l nonplastic materials such as paint,
ink, coatings, adhesives, uUuricanc>, rubber, viscous damping fluid,
silicone, etc., shall be prepared in the form of 2-inch squares or cir-
cles no more than 0.0625 inch thick for testing. Liquid or paste mate-

rials shall be prepared by impregnating a g]ass fabric to saturation.

3.8.3.3 Parts in equipment of new design. No fungus-susceptible
parts, treated or otherwise sha11 be used 1n new design equ1pment

b bl
AAAAAA IV TR S I I PRI [T I [P MNin it mme i niam A ~aa b
extepr 1l nerumetical l_y sedigcu CllLlUbUlEb. Urdwi Igb prepdreu TUY Lne
part (see 3.8.3) shall specify that the part meet the requirements of
3.8.3.4.2

3.8.3.4 Parts in equipment of established design. When it is neces-
sary to use parts containing fungus-nutrient material, as specified in
drawings furnished by the Government, for equipment of established de-

sign except in hermeticaily seaied enciosures, the parts shail be cieaned

in accordance with 3.11.3 and treated in accordance with 3.8.3.4.1.
After cleaning and treatment, the contractor shall certify that the
parts meet the requirements of 3.8.3.4.2. (See 6.1.2.)

CCT L _‘,

3.8.3.4.1 Treatment of parts. When treatment of parts is required
(see 3.8.3.4), a moisture and fungus proofing (MFP) varnish conforming
to MIL-V-173 shall be applied in accordance with MIL-T-152. The MFP
treatment shall be applied after the part has been cleaned in accordance
with 3.11.3. The MFP varnish shall not be applied to any part where the
treatment will interfere with the performance of the part or equipment.
(See 6.1.2.)

3.8.3.4.2 Requirement to be specified for fungus resistance of parts.
The part shall be subjected to the fungus test specified in Procedure T,
Method 508, of MIL-STD-810. In addition, there shall be abundant growth

in at ueast 50 percent of the area of the control item after 14 and 28
dayc No cleaning of the part ig nprm1tted for 72 hours pr1nr to the

fungus test. After 28 days exposure to the test, the part shall be
examined visually with the aid of a 10-power magnifier and there shall

18
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3.9.1 Adhesives. Adhesives and their application shall conform to
Requirement 23 of MIL-STD-454 and they shall be fungus-inert as deter-
mined by 3.8.3.2.4. Observation for visual effects rating shall be "0."

3.9.2 Arc-resistant materials. Arc-resistant materials shall conform
to Requirement 26 of MIL-STD-454 and shall be fungus-inert as determined
by 3.8.3.2.4. Observation for visual effects rating shall be "0."

3.9.3 Ceramic material and parts. Ceramic material shall conform to
MIL-I-10. Ceramic insulators shall conform to MIL-1-23264. Ceramic
parts shail be cushioned, when required, for protection against damage

or breakage. Where ceramic parts are used for electrical purposes, all
surfaces shall be glazed, or if glazing is impracticable, the surfaces

shall be sealed or treated with Dow Corning DC-200, G.E. No. SF-99, or
Union Carbide No. L-45, or equal. The use of wax is prohibited. How-
ever, insulators not under electrical stress, or 1nsu1at1on used in
hermetically sealed containers, may be unglazed and untreated.

The method of surface treatment shall be in accordance with recom-
mendations of the manufacturer of the material used to treat the

ceramic.

3.9.3.1 Ceramic substrates. Ceramic substrate materials used as the
surface for deposition of thin film microcircuits shall conform to MIL-
S-55620.

3.9.4 Cork. Cork shall be treated with paranitrophenol in accordance
with MIL-T-12664

3.9.5 Encapsulation and embedment (potting). Encapsulation and
embedment shall conform to Requirement 47 of MIL-STD-454.

3.9.6 Felt. Hair felt shall conform to C-F-202 and shall be mildew-
proofed in accordance with MIL-F-2312; inhibitors containing copper

shail not be used when feit will come in contact with natural or syn-
+hatir withhaw Linnl €414 chall ~Aanfavm +a P C 2NE amAd 2bkhall ha ~3.i:A;m
LiicuLic 1uovoct WUUI TTliuL Shialtl Lulliuril LU u=f =-Uuo0 anu »>5riatli UC l_.leCll
type III treatment in accordance with MIL-F-2312

3.9.7 Fibrous material, organic. Organic fibrous material shall
conform to Requirement 44 of MIL-STD-454, except that when duck is not
required to be fire-resistant it shall conform to CCC-C-419 and shall be
given Class B aftertreatment, using inhibitors "a," "b," "e," "f," or
"h" as spec1f1ed in CCC-D- 950 Inhibitor " 1 be used when duck

nd

sha
‘:111 rAama in rantacrt +h n:+|nv~a1 nv cunthno ~ awv a anhihitnwv NIl
1 wunic o culivav v W LIt 1rrtaLutr a1t vt )JIILIIC o ru <l Y anwu 1 Tv 1 Lvur
or "h" when prolonged contact with skin can occu The color of the
fabric shall be o]1ve drab No. 7 (see 6.3). Color of thread shall match
S-1 from the Department of Defen se Standard Shades for Sewing Threads.

3.9.8 Leather. Leather shall be treated with dressing material

ey — ,.‘

conforming to O-L-
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m to Requirement 43 of
é used where a singie

3.9.10 Metals and finishes. Metals and finishes shall conform to
the following:

3.9.10.1 Castings. Castings shall conform to Requirement 21 of MIL-
STD-454. A1l porous nonferrous castings shall be impregnated in accor-
dance with MIL-STD-276.

3.9.10.2 Dissimilar metals. Selection and prot
metal combinations shall be in accordance with MIL

3.9.10.3 Finishes, protective. Finishes shall be in accordance with

3.11.4.

3.9.10.4 Magnesium and magnesium alloys. Magnesium and magnesium
alloys shall not be used. When unusual requirements necessitate the use
of magnesium and magnesium alloys, prior anorova] for the J e of the
magnesium and magnesium alloys with appropriate finish (see 3.11.4)

shall be obtained from the contracting officer for each spec1f1c appli-
cation. Regular periodic inspection for corrosion, which will not re-
quire extensive disassembiy of structures shail be required in mainte-
nance instructions.

3.9.11 Plastic material and parts. Where not machined, plastic
material and parts shall have the original smooth or polished surfaces.
Surfaces that have been sawed, cut, punched, or otherwise machined shall
be as smooth as practicable for the intended application. These surfaces
shall be treated with a coating of the same or similar compatible resin,

+

cinna nlartwviral nd maictiiva_wvan

possesa.uy electrical and moisture-resistant properties which are equal
or superior to the base materials. Plastic materials and parts shall be
non-burning or self-extinguishing and shall conform to Requirement 3 of

cyu v.,,_..

MIL-STD-454. Plastic materials and parts shall conform with trop1ca11za-
tion requirements of 3.8. Plastic material and parts shall conform to
the following, except that plastic material used for arc resistance

shail be Timited to the types specified in Requirement 26 of MIL-STD-

nEAa

S04 .

3.9.11.1 Thermoplastic. Thermoplastic material and parts shall
conform to requ1rements of spec1f1cat10ns referenced in table I1.
These materials shall not be treated and shall be masked during any
treatment of the equipment if the treatment may result in degradation of

the electr1ca1 or physical character1st1cs of the material. The thermo-

used shall be ¢ passing the fungus require-
shall be "0Q."

3
|
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3.9.11.2 Thermosetting. Thermosetting plastic material and parts
shall conform to requirements of specifications referenced in table III,
unless used in hermetically sealed enclosures. Consideration should be
given to limiting the use of phenolic materials in closed environments
because of the possibie corrosion caused by outgassing vapors. When
phenolic materials are used, care should be taken to ensure that the

material is rnmn]pfp]v r‘um:rl to lessen the nrnhah111f\/ of outoassi

fe]
QLT LA ol VLl | TCS3T [SABAVA VRS V) VULYGoS iy,
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Information on the masking of these materials during overall treatment

of equipment are specified in table 1IV.

TABLE II. Thermoplastic materials and parts.
Description Specification
Cellular, polystyrene -—-------cecmmmmmm e ee MIL-P-40619
Insulation, electrical, synthetic resin, nonrigid -------- MIL-I-631
Molding Material
Acetal, injection and extrusion ------cmemcmmcmcacmaaao L-P-392
Acrylonitrile-butadiene-sytrene (ABS) rigid ------e-cau-- L-P-1183
Cellulose acetate ------cemmmmmmm e L-P-397
Cellulose acetate buytrate ---------c-cmcmmmmmeo . L-P-349
Ethyl cellulose, molding and extrusion -----------coc--- ASTM D787
FEP fluorocarbon, molding and extrusion --------cccaea-o L-P-389
Methacrylate -------cmccmm e L-P-380
Plastic molding material, polyterephthalate
thermoplastic, glass fiber filled ------cmocccmacaaa-o MIL-P-46l61
Polyamide (nylon), flexible =---ceeeceoammemcmacaaaoaoao| MIL-P-22096
Polyamide (nylon), glass fiber reinforced -------------- L-P-395
Po]yam1de (nylon), rigid =-=--cecmmmmmmeeee oo MIL-M-20693
Polycarbonate, injection and extrusion -=-----ceceeeo-au L-P-393
Polychlorotrifluoroethylene ----ecommmmmmcmeeeeao & L-P-385
Polydichlorostyrene, rigid =-==--meemmmomocomeeee oo MIL-P-3409
POl yeSter =-mm e e e e MIL-M-24519
Polyethylene, low, medium, and high density and
COPOlYMerS = - oo m o m e eeeeememeo-oo- | L -P-390
Polyphenylene oxide ----=-cecmcmmmmmm e MIL-P-46129
Polypropylene, injection and extrusion -----ec-cceeeaao-- L-P-394
POolystyrene ------ecooommm oo L-P-396
Polystyrene, glass fiber reinforced --------coceoeooo- MIL-P-21347
Polysulfone ==--emmcmmm e e e MIL-P-46120
Polytetrafiuoroethylene (TFE-fluorocarbon) ------------- L-P-403
Styrene-acrylonitrile copolymer ------cccmcmcmoomaaao L-P-399
Styrene-butadiene ------c-cmcmm o 1-P-398
Vinyl chloride polymer, vinyl chloride-vinyl acetate
copolymer, rigid --=----ccmemm e eeeeeee - L-P-1035
Vinylidene chloride, rigid ------cccemmmmmmmcceeo o L-P-1041
Rods, po]ytetraf]uoroethy]ene molded and extruded ------- MIL-P-19468
Sheet(s;
Acrylic, heat-resistant --cccccmmmmmmm e MIL-P-5425
Acrylic, modified -----ccmcmmm i MIL-P-8184
Lam1nated glass cloth, polytetrafluoroethylene resin --| MIL-P-19161
Po]yethy]ene ------------------------------------------- L-P-512
Vinyl chloride polymer and vinyl chloride-vinyl acetate
copolymer rigid ==----m e e L-P-535
Sheet and film
Cellulose acetate -----==-mcmmmmm e L-P-504
FEP-fluarocarbon, extruded ------cccmmcmccmmomaa . 11 -P-523
Film, no]vtetraf]uoroethv]ene (TFE-fluorocarbon resin) - | MIL-P-22241
Po]ystyrene_ biaxially Oriented ---------e-mmoommceeee L-P-506
Tubes and tubing, polytetrafluoroethylene (TFE-fluoro-
carbon resin), heavy walled --=--ecommmmmm oo MIL-P-22296
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TABLE III. Thermosetting plastic materials and parts.

Description Specification
Core material, honeycomb, glass fabric base ---------- MIL-C-8073
Laminated rods and tubes ----------c-cmemmommaaaeoooo MIL-P-79 L1/
Laminated sheets (for designation plates) ------------ L-P-387 2/
Laminated sheets -
Cotton-fabric-base, phenoiic-resin ----------------- MIL-P-15035 1/
Glass-cioth, epoxy-resin --------eemccmmccacocoaoo- MIL-P-18177
G}ass-clebh, melamine-resin ---------cececceeeeemaa=| MIL-P-15037
Glass-cloth, silicone-resin -------c-comommmccoannan- MIL-P-997
Nylon fabric base, phenolic-resin ------c-c-coomoo-- MIL-P-15047
Paper-base, epoxy-resin =-----------cememeoocoaoonoo MIL-P-22324
Paper-base, phenolic-resin --------c-cceceecmmmoao L-P-513
Low pressure laminated material, glass fiber base
Epoxy-resin ------cemcmmmmcc e MIL-P-25421
Phenolic-resin -=-escecccmcmremecccrc oo MIL-P-25515
Polyester resin --------cmomoccccoc e e L-P-383
Po]yester resin, heat-resistant --------eeeccccooo-- MIL-P-25395
Silicone resin ——=-e-—mm e e e MIL-P-25518
Molding material and molded parts -------=-----c-c-u- MIL-M-14
Molding material plastic epoxy compounds thermosetting| MIL-M-24325
Plastic sheet and plastic rod, thermosetting cast ----; L-P-516
Plastic sheet and strip, polyimide ---------eeecooccoat MIL-P-46112

1/Cotton-fabric-base laminates shall not be used unless high-impact
resistance is required for gears, cams, or similar applications or
unless specified herein for a part1cu1ar application.

9 C 11

2/ Used only for Tlabels for marking. (See 3.11.5.)

3.9.12 Plywood. Plywood shall be Douglas Fir or hardwood plywood
conforming to NN-P-530 and Drawing SC-A-47794. Metal-faced plywood
shall conform to MIL-P-8053. Pentachlorophenol treated plywood shall be
used for the consiruction of boxes, cases, etc

3.9.13 Rubber. The rubber used shall be capable of passing the
fungus test of ASTM G21. Visual effects rating shall be "0." Rubber
(natural or synthetic) shall conform to MIL-C-3133 for cellular type;

MIL-R-7362 for rubber resistant to a1e5ter syntnet1c o1|s, Z1-R-765 for

........ [V D 2°CO00 L£ A TiAMA S 3 A mANnA o
silicone rubber; MIL-R-25988 for fluorosilicone rubber; MIL-R-83248 for

fluorocarbon elastomers, and MIL-R-3065, MIL-STD-417 or ASTM D2000 for

3.9.14 Springs. Springs shall conform to Requirement 41 of MIL-STD-

3.9.16 Wood. Solid wood shall conform to requirements of Drawing
SC-A-47794.

nNe
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TABLE IV. Masking of thermosetting plastic material
during overall treatment of equipment’
Material Treatment
MG, CMI-5, CMi-10, GDI-30, Do not treat; mask, if necessary
GDI-30F, MAG, MAI-30, during any treatment of the equip-
MAI-60, MDG, MFA-30, MME, ment which might result in degra-
MMI-5, MMI-30, MSG, MSI-30, dation of the electrical or physical
SDG, SDI-5, SDG-F, SDI-30 characteristics of the material
per MIL-M-14.
A1l types per L-P-516
GMG per MIL-P-79
GSG per MIL-P-997
All types per MIL-C-8073
GME, GMG per MIL-P-15037
NPG per MIL-P-15047
GEE, GEB, per MIL-P-18177
All types per MIL-M-24325
A1l types per MIL-P-25395
All types per MIL-P-25421
Ail types per MIL-P-25518
A1l types per MIL-P-46112
GPI-100, MFE per MIL-M-14 Treatment not required; need not
GCP-F, GCP-H, "Hsp per L-P-387 be masked during any overall
PBE per MIL-P-79 treatment of the equipment.
PBE, PBE-P per L-P-513
PEE per MIL-P-22324
All types per MIL-P-25515
3.9.17 Radioactive materials. Radiocactive materials shall not be

used in parts and equipment except wh
obtained. The use of radium to provi
or equipment is prohibited. When rad
use, the radioactive material shippin
marked in accordance with MIL-STD-129.

en prior approval for their use is
de self-luminous markings for parts
joactive materials are approved for
g and storage containers shall be
(For the Eiectronic Kesearcn and

AAAAAAAAA Command. the reduest for aporoval shall be forwarded [P
UCVC'UP"It:IlL Lutltmiiariu, Lrie reyuest 1ur dp'Jl Ovadal Sndii1 e 70rwardaed L”’UUB“
+tho rantvartina nffirav +n tho Cafaty NFfFirov Favt MAanmniith ALY N7707 1\
vire LUHILE UL L ||l3 Uil ool \SAV} vire JUrC e Vi reCd . LIV B %) ||U'||"UUD|', ALV} AV AV RV B ’

3.10 Parts.

3.10.1 Actuators, switch. Switch actuators shall be in accordance
with MIL-5-8805.

o Wa T e PR [ 5 P . —4 -1 e e e A _ PR r _ L MATIH

J3.1U.c earir ngs. pedrings sndiil contorm LO rRequirement o OT MIL-
STD-454

3.10.3 Blowers. Where forced-air

cooling is required, blowers used
Blowers shall contain

to circulate the air shall conform to MIL-B-23071.
a filter which will trap and prevent ingress of contaminants.
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3.10.5 Cable, electrical. Electrical cables shall conform to re-
quirements 65 and 66 of MIL-STD-454 as well as the military specifica-
tions called out in the following paragraphs.

3.10.5.1 Cable, fiat muiti-conductor. Fliat multi-conductor cabies
shall conform to MIL-C-49055.

3.10.5.2 Cable, 26-pair field communication. Field communication
cables, 26-pair, shall conform to MIL-C-55036.

3.10.5.3 Cable, power, and control. Power and control cables shall
conform to the following: (Also see 3.10.11.)

3.10.5.3.1 Cable, general purpose (600 volts and below). Power and
control cables used for vo1tages up to and including 600 volts AC (rms)
or corresponding DC shall conform to MIL-C-3432.

3.10.5.3.2 Cable, portable power. Portable power cables for alternating
current shall contain ground wire(s). Portabie power cabies for 40-200
amperes shall be in accordance with Drawing DL-SC-B-883956. Power cable
hh

and cords subject to pedestrian or vehicular traffic shall have conductor
sizes of No. 14 AWG or larger diameter, and shall conform to MIL-C-3432,
Heavy Duty (designation H), or MIL-C- 13777. Grounds (grecen) in cables

are smaller than the primary conductors and shall be contained in the
interstices of the primary conductors. Portable power cable constructed
with polyethylene insulation shall have a neoprene jacket and shall meet
the requirements of MIL-C-13777.

nortabl
portab!
ed a

, portable
coded as fol

b. In all aiternating current (AC) power cablies, the white con-
diuctor shall be used for neutral connections only. A conductor intended
to be used as a grounding conductor shall have a green or green with one
or more yellow stripes identifying it.

c. Cables for single-phase AC, 2 pole, 3 wire service: One black,
one white, plus green for ground(s).

or ground(s).

d. Cab]es for s1ng]e phase AC, 3 pole, 4 wire service: One black,
red reen

o
I
@

e. Cables for 3-phase, 3 pole, 4 wire (delta) service: One black,
one red, one blue, plus green for ground(s).

f. Cables for 3-phase, 4 pole, 5 wire (Y) service: one black,
one red, one blue, one white, plius green for ground(sj).

Note 1: In all 3-phase circuits, black shall be used for L1 (Phase A);
red for L2 (Phase B); and blue for L3 (Phase C). This color-coding
shall be carried throughout the power distribution system.

24
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Note 2: Ground wires of No. 8 AWG or larger diameter may be uninsulated
and covered with a green braid, or covered with a green sheath not necessarily
of the same material specified for insulating the carrying conductors.

3.10.5.3.3 Cable, special purpose (up to 600 volts). Special purpose
power and control cables used for voltages up to and including 600 volts
AC (rms) or corresponding DC, and cables which cannot be type designated
in accordance with MIL-C-3432 (e.g., cables containing rf coaxial conductors)
shall conform to MIL-C-13777, except that wire size AWG No. 18 and smaller
diameter shall be composed of tinned, soft, or drawn-and-annealed cadmium
copper alloy one percent nominal cadmium content (or other copper alloy
approved by the contracting officer) of not less than 85 percent conduc-
tivity, without steel strands. These cables are used for interconnecting
units of complex systems, and for heavy-duty use where resistance to
severe bending, twisting, impact, and abrasion is required. Cables not
subject to pedestrian or vehicular traffic need not meet the requirement
for impact resistance. A drawing of the cross-section of the cable
shall be furnished to the contracting officer for approval prior to
construction of a prototype or a production run (see 6.1.2).

3.10.5.3.4 Cable for short runs and prototype. When the total length
of required interconnecting cable is too small for an economical run
with extruded-on jacket (such as required in MIL-C-3432 and MIL-C-13777)
and a reinforced jacket is not required, the cable may be made up of
insulated hookup wire with a "blown on" jacket. The tubing used for
jacketing shall meet the requirements for the applicable type in MIL-I-
3930 or MIL-C-13777. Polyvinyl-chloride or polyvinyl-chloride-acetate
insulated hook-up wires shall not be used as conductors.

3.10.5.4 Cable, radio frequency (rf). Radio frequency cables shall
conform to MIL-C-I7 and MIL—C—2293{. (Supplementary information on

these cables is provided in MIL-HDBK-216.)

3.10.5.5 Cable, switchboard telephone. Switchboard telephone cables
shall conform to MIL-C-55446.

3.10.5.6 Cable, other than power or rf coaxial cable for fixed instal-
lations. Cables which will be permanently installed in racks or conduits,
or permanently mounted within shelters, trailers, or equipment shall
conform to MIL-C-3093, MIL-C-10065, MIL-C-19547, MIL-C-23437, MIL-C-
27072, or MIL-C-55357.

3.10.5.7 Cable assemblies. Cable assemblies, except radio frequency,
shall meet the requirements for the particular type of cable assembly
specified in MIL-C-3885. Portable power cable assemblies in the 40, 60,
100, 150, and 200 ampere ranges shall be in accordance with Drawing DL-
SC-B-883956. (For receptacles see 3.10.9.3.) Assembly drawings shall
be in accordance with Drawing SM-D-164859. When not specified in the
cable assembly drawing or other procurement document, the tolerance for
cable assembly lengths shall be in accordance with table V.

3.10.5.7.1 Identification of cable assemblies. Cable assemblies
shall be identified by means of marking on heat shrinkable tubing in
accordance with MIL-P-15024/8 fitted over the cable jacket.

25
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TABLE V. Tolerances for cable assemblies and cord assemblies.
Tolerance 1/ Tolerance 1/

(plus (+) only) (plus (+) o 1y)

Length 2/ Radio A1l other Length 2/ Radio All other
frequency types frequency types
Feet | Inches Inches Inches Feet | Inches Inches Inches
0 2 1/8 3/16 40 0 6 9
0 4 1/8 1/4 50 0 8 12
0 6 3/16 1/4 75 0 11 18
0 8 1/4 1/2 100 0 16 24
1 0 3/8 5/8 125 0 21 30
1 o i/2 1 150 0 26 36
2 0 9/16 1-1/8 175 0 31 4?2
2 6 5/8 1-1/4 200 0 36 48
4 0 3/4 2 250 0 | 45 60
6 0 1 2-1/2 300 0 i 54 72
10 0 1-1/2 3 350 0 : 63 84
18 0 2 4 400 0 72 96
25 0 3 5 450 0 81 108
32 0 4 7 500 + O 90 120

1/ Tolerances apply to any length up to the next ]enqth 1isted for
example, the tolerance on a 24-foot rf cable assembiy would be two inches.
Tolerances on cable assemblies over 500 feet in length shall be +1-1/2
percent oF the specified iength For radio frequency cable assemblies and

2/ The length of an assembly is the overall length including terminations.

3.10.6 Cable straps and clamps. Cable straps shall conform to MIL-

S$-23190. When rubber-coated metal clamps are used, the rubber shall
conform to MIL-R-3065.
D2 1N 7 [ oI T Mamnmcmnldtmiace abialY AmcnLmiam A DA 2o 1 N _C
J.4VU.,./ LadpdCiLors., LapdCiiors sSndil conrtorm L0 requireiment < OT
11 _QTN_ARA cvront That "P" lauel failiive rate nr hottor chall ho voamiiivod
LR Y 9 Vv T IV LI\\_\,PD viiuue 1 LA A LI O B B IRV I R O iuavoe AV g ) e vuetn 211 e Icqullcu
Motor-starting capacitors shall conform to EIA RS-463

3.10.7.1 Variable air-dielectric, rotary. Variable rotary air-
dielectric capacitors (except trimmer capacitors in accordance with MIL-
C-92 shall not be used) shall be in accordance with the applicable drawing
or contract requirements. After being tested as specified in 4.2.2.1,
the capacitance change versus rotation of the rotor, shall not deviate

fram a ctvaiaht 1ine hvy mare than thoe nercentaqe cnor1<F1arl nn tha annli
TEONE @ Suidrgiiv anhce 0y mUPe uial Lie peiriliivdgt Spelivied Onf hnc appri

drawing or contract, and shall show no reversals in direction unless
otherwise specified. The capacitor shall show no physical or mechanical

rahln
Lawv iic

damage, particularly to bearings or sliding contacts.

3.10.8 Circuit breakers. Circuit breakers shall conform to R equi irement
D7 AL MTI CIN AL b o % kAL . - ~ 17
3/ 0T MIL->1U-404. ror equipment 01 new dESIQI, (.IY‘(.UIL DreaK rs S all
meet the requirements of MIL-STD-1498.
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3.10.9 Connectors (e]ectrical) Electrical connectors shall conform

to requirements as outlined in Requirement 10 of MIL-STD-454, and the
types specified below. Lonnectors, for use in app1ﬁcations requ1r1rg
Aivart nnciivan +n ~1imat ndi+innc nA nrr{h]n watnavr Iimmawvcinn
Uircueu CAPU)UIC LU Litl GLIL bUHUlLIUHD GHu pUD TiuIlcc WGLCI 1 ICIDIUH

shall contain only fixed-type contacts sealed to the insert. Removable-
type contacts may be used only in a protected or enclosed environment
where water penetration is not a potential hazard. Connectors or ter-
minations with removable contacts shall be limited to the rear-release
type and within any equipment or systems requiring a variety of removabie
contact connectors or terminations, rear-release and associated insertion

and wamAauvahla $Anle £An +hna nﬂn+nn1r chall ha ~rAamman +A +haca ~rAannarcrdiun
aliu rcinuvavic Ltuuit> 1VUT LI Lulitai L> >liail il pE Lulmivuit LU Liic>c Loltjce L ive
devices. Connector electrical contact installations and removal tools

shall conform to MIL-1-81969. Where crimping of contacts is used, tools
for crimp contacts should conform to MIL-C-22520. Leads carrying poten-

tials above or below ground shall not terminate in pin contacts or other
exposed contacts that can be accidentally touched or shorted. Positive
clamping of cabie or wire bundies shall be accomplished.

3.10.9.1 Audio, special purpose. Five- and ten-contact audio con-
nectors shall be in accordance with MIL-C-55116 and MIL-C-10544, respec-

....... QLLUr Calivt JJ22V 2V 2T

tively.

3.10.9.2 Flat cable. Connectors for flat cable shall conform to
MIL-C-83503.
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mated and unmated condition in accordance with the requirements of Classes
C, J, or L of MIL-C-22992. Connectors used internally (within a protec-
tive enclosure, such as a shelter) may be in accordance with Class R of
the specification provided waterproofness or pressureproofness is not a
requirement of the application. High-current power connectors (60 to

200 amneres) shall conform to Class L of MIL-C-22902. For applicati
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(AC) where grounding through the shell of the connector is essential,
type C (conductlve) finish shall be used. For applications (DC), where
shell grounding is not required, type N (nonconductive) finish shall be

used. Class L connectors are utilized only in accordance with DL-SC-B-
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and control. Miniature multi contact connectors shall conform to MIL-C-
26482 or MIL-C-55243, except that connectors conforming to MIL-C-55243
shall not be used for new design. MIL-C-26482 connectors shall be of
the solder or crimp contact, bayonet coupling series. Solder contact
connectors (Series 1) shaii be used when waterproofness or pressure-

proofness is a requirement of the application. Crimp-contact connectors

1 purpose mn]
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u PUJ(—, U L ALV Loy |

]
1 La‘—, TUW puw
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SQi1al i vt vl LIC rcai DT LIVl aniu 1 cinvuvald \JC 1co ¢y b]pc artiga oA
used for moisture-resistant appl ications nn]v Miniature connectors

S
with full scoop design required for app11cat1ons of severe mechanical
abuse and ruggedness, and ‘electrical safety shall conform to MIL-C-27599
or MIL-C-38999 (Series 1). Use of size #22 AWG contacts in any miniature
connector series shall have prior approval of the contracting officer.
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2 1N Q K DAavinir [h1adad _+unn) Q71 aAd~A + nnnnnnnnnnnnnnnnnnnnnnnnnn
D.AU..T.0 FUWKCT \UIGUCU‘LJPC[. Dlaucu- pC pUWCl LUI”ICLLUlb lUl use
in fixed instalTations or within protected shelters, where they are not

exposed to field hazard or climatic conditions, sha]] conform to W-C-
596. Power connectors shall be field replaceable, and polarized plugs
and receptacles with grounding contacts shall be used. All power con-
nectors shall be of dead-front construction with non-conductive body
shells and non-metaliic cable clamps, when exposed cabie cliamps are

oA
usecu.,

3.10.9.6 Printed wiring board connectors. Two-part printed-circuit
connectors consisting of two plastic bodies containing male and female
guick-disconnect electrical contacts, and integral aligning hardware to
assure proper mating of the quick-disconnect contacts, shall be used for
mating plug-in pr1nted wiring subassemb11es Printed-circuit connectors
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3.10.9.7 Rack and panel. Rack and panel connectors shall conform to
MIL-C-24308, as applicable. Rack and panel connectors shall be furnished
with polarized metal shells which shall provide positive orientation of
the connectors before engagement of contacts and which shall protect the

contacts in the unmated position. Mounting of connectors shall be accom-
plished through the metal shell so that no concentrated strain is on the
insulator. Subminiature sizes shall be used only with subminiature size

packages and then only with proper provision to insure positive alignment
before mating. Internal type connectors shall conform to MIL-C-21617.
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012 in the fabr1cat1on of equi pment however, when spare
parts are requ1red, category A connectors shall be supp11ed.

TABLE VI. Radio frequency connectors and adapters.

Tvne Snecification

1yPE SpTLaiiLaLaun
A1l types specified MIL-C-39012
Adapters MIL-A-27434
Adapters MIL-A-55339
Pulse MIL-C-3607
TPS MIL-C-55235
Twin MIL-C-3655

3.10.9.9 Right-angle power and control. In applications where right-
-angle bend is required, center-Tock screw-multi-contact connectors con-
forming to MIL-C-12520 or MIL-C-55181, as applicable, shall be used.

, sh
ite sp1ra1 4 connectors U 121( )/
r use with spiral-4 cable WF-8( )

u-176( )/G,
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shall conform to MIL-C-55081. Hermaphrodite connectors UG-1870( )/U and
UG-1837( )/U, for use with the dual coaxial PCM cable WD-37( )/U per
Drawing SM-A-434065, shall conform to MIL-C-55583.

3.10.10 Controls. Controls shall conform to Requirement 28 of MIL-
STD-454 and the following:

3.10.10.1 Knobs. Knobs shall conform to MIL-K-3926, except that the
tactile forms shown on MS91528 shall be used only when the equipment is
specifically designed to be operated in the dark.

3.10.10.2 Tuning-dial mechanisms. Tuning-dial mechanisms shall
conform to Requirement 42 of MIL-STD-454.

3.10.11 Cords, electrical. Electrical cords for audio frequencies
shall conform to the following: (Audio frequency cords may also be used
where low DC carrying capability is a requirement.)

3.10.11.1 Cords, audio frequency, low capacitance. Audio frequency
shielded cords, having a low-capacitance, shall conform to MIL-C-3883.

3.10.11.2 Cords, audio frequency, miniature. Miniature (thin-wall)
audio frequency cords shall conform to MIL-C-10392 or MIL-C-13273.

3.10.11.3 Cords, audio frequency, short lay. Audio frequency cords,
where extreme flexibility is required, shall conform to MIL-C-3884.

3.10.11.4 Cords, subminiature, audio frequency, retractile and straight.
Subminiature audio frequency retractile and straight cords, stranded or
tinsel wire conductors, shall conform to MIL-C-55668.

3.10.11.5 Cords, tinsel. Tinsel cords used for telephones, switchboards,
microphones, and associated equipment shall conform to MIL-C-3849 (types
specifying -550C operation only). MIL-C-3849 covers normal and miniature
tinsel cords; for subminiature cord requirements see 3.10.11.4.

3.10.11.6 Cord assemblies. A1l cord assemblies, except radio frequency,
shall meet the requirements for a particular type of cord assembly specified
in MIL-C-3885.

3.10.12 Crystal units, quartz, and crystal holders (enclosures).
Quartz crystal units shall conform to MIL-C-3098 and crystal holders
(enclosures) shall conform to MIL-H-10056. For equipment of new design,
crystal units and holders shall meet the reugirements of MIL-STD-683
(Requirement 38 of MIL-STD-454).

3.10.13 Filters, air. Filters in air-conditioning and ventilation
systems shall conform to F-F-300 or MIL-F-16552. Air filters shall be
cleanable and shall be made of fungus-inert material.

3.10.14 Filters, electrical. Radio interference filters shall conform
to MIL-F-15733. Except coaxial, stripline, and waveguide filters; high-
pass, low-pass, band-pass, and band-suppression filters shall conform to
Té§§;518327' The age expectance shall be "X" (10,000 hours) (see MIL-F-
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3.10.15 Fuses and fuseholders. Fuses and fuseholders shall conform
to Requirement 39 of MIL-51D-454. Fuses conforming to MIL-F-15160 and
MIL-F-23419 shall be limited to those listed in table VII. Panel-mounted
fuseholders shall be of the waterproof type and shall be such that the
fuses can be replaced without the use of tools. Fuse clips constructed

of copper-clad steel shall not be used
TABLE VII. Fuses.
Style Current rating (amperes)
FO3 0.010 through 10
FO¢ 15, 20, and 25
FOl1, FO2, Fl6, F19, F20, F21, F22, F28 Any ratin ng shown on
FMO1, FMOZ F“03, Fiu Applicable military
specification sheets

3.10.16 Gear assemblies, cams, and gears. Cams and gears shall be
located to insure shaft alignment and support. A1l rolling and engage-

ment elements shall be smooth, free of rough, sharp, or abrasive edges
and faces. The contact surfaces shall be smooth, and of the proper
hardness.

3.10.16.1 Cams. Cams shall provide smooth, continuous contact between
the cam and its roller or mating contact surface without interference,
or tight or loose spots. The roller or mating contact surface pressure
shall be kept to a minimum. Cams mounted to shafts shall be secured to
prevent motion between the cam and the shaft.

3.10.16.1.1 Metallic cams. Metallic cams shall be made of corrosion-
res1stant stee] conforming to types 203 to 416 plus X in accordance with
ASTM A582 or of bronze conforming to A]]oy D3 of QQ-C-390 or QQ-B-750,

except that aluminum alloys may be used for light-duty cams.

3.10.16.1.2 Plastic cams. Plastic cams shall be made from type NPG
plastic conforming to MIL-P-15047; type FBE, FBG, FBI, or FBM plastic
~ranfavminna to M'“ _D_'lﬂ 25« nv nalvamida nl :c+1r~ +uno 1 confarminag tn
Lounivrniminy wu IL=T=1J0UJdJ, Ul pUIyaniuc piastic, Lypc Ly LUNNTUTIHINY LU
MIL-M-20693; or acetal plastic conforming to L-P-392; or plastic conform-
ing to MIL-P-18324. However, type FBI and FBM, and plastic conforming

to MIL-P-18324, shall not be used where electrical propert1es are requ1red.
Polyamide or aceta] plastic shall not be used where continuous operating
temperatures exceed 1210C (2500F).

3.10.16.2 Gear assemblies. All gears shail be in accordance with
American Gear Manufacturers Association (AGMA) specifications. (Where a
tolerance, different from that noted in an AGMA specification is required,
this modified tolerance shall be shown on the draw1ng and the drawing
shall have a note "AGMA" Quality No. ( ) except as shown.) All
gears, fitted on shafts, shall be secured to prevent relative motion
between the gear and the shaft.
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3.10.16.2.2 Plastic gears. Materials and application for plastic
gears shall be the same as for plastic cams (see 3.10.16.1.2).

3.10.16.3 Planetary or epicyciic gears. Planetary or ep1cyc|1c
gearing is preferrea to worm gearing fTor servo appiications to reduce
frirtinn and nvravide hot+ov rantval AF harlTach
T rvevivil anu pruyviiuc yculoh Luniviul uvi vau 1adll.

3.10.16.4 Spring-loaded or split gears. Spring-loaded or split
gears may be used to reduce backlash, but shall not be used to reduce
the effect of errors in the manufacture of gears intended for critical
(high accuracy) applications.
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3.10.16.6 Worm gearing. Worm gears, transmitting an appreciable
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3.10.17 Hardware for chests, cases, canvas, and
r chests and cases shall m to uraw1ng SC-A-1
canvas and leather i nfor Drawin

__11

1 conform to Ora

3.10.18 Interlocks. B
manually-operated type and

o
-
[#Y]

devices, when provided, shall be
1 conform to one of the following:

3.10.18.1 Switch type. Bypass devices of the switch type shall be
such that returning the chassis to the operating position by closing the
door cover, or plate wili automat1ca||y open the bypass switch and

N N O PO Qe |
1

ock in position to function normally.

S
ICGVC LIIC incer

S

3.10.18.2 OQOther tvnes. Other types of bypass devices shall be equipped
with a handle or otherwise insulated to provide maximum protection to
personnel and shall be such that the equipment cannot be replaced or the
door, cover, or plate closed without removing the device.

3.10.19 1Isoiators, shock Isoiators used with shock mounts shail be
ciiabh bladk L£adT.iian AL dhmn canrdlimandt madbkanial 3T oAbk Luvan Fhn ciimmAan +~A
SULil wnidu tatriure ul Lig 1estiieiit fiater iay wiii 1ueL irree L sSuppur Leu
navt Thov chall he voadily vanlaraahle withniit Aicaccemhluy nf tho
PU‘ Lo |ll(_J 211a v [ VA fcauna I \_Plu\..(,uulx_ wWiLiivueu “ |QUJQ\'IIIUIJ v viie
equipment .

3.10.20 Jacks and plugs (telephone). Telephone-type jacks shall be
limited to MIL-J-641/2, 3, 4, 5, 6, 8, 12, 17, and 18. When practicable,
the jacks shall be so mounted that they can be inspected and cleaned
easiiy with a Durn1sner without removai. Telephone-type piugs shail be

1-——._&,. 4+~ MTI n C 7 am s TN
iimited to MIL-P-642/4, 5, 7, and 10.
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movab . lney shail be so mounted that they

can be inspected and cleaned asﬁ1y with a burnisher, without removal

l nalyama mathe hatiunan ecnvirvnne chall ha incrvascad hiy et amanvina +ha in

LCQI\QHC P(_lbll) v uLwoccocn )'Jl lll\d) 2011111 uc It TuoCTu UJ Dbusscl IllB viic [ N B
sulation in both the width and length directions.

3.10.21.1 Internal insulation. Internal insulation of telephone-
type keys shall be type GDI-30, GDI-30F, MDG, SDG, SDG-F, SDI-5, or SDI-

30 of MIL-M-14; type GME of MIL-P-15037; or Grade B of MIL P 46161. Air
gaps in insuiation, which is not continuous, shaiil be fiiied with a
nnnnnnnn A sihacn Aialartiniscr ~rAancdant e nnt Avaatanrn +than Fhat Af +thn an_
L.Ulllpuuuu WIIUDET Uit iTuULl 1L Lultisuvairtu 1> HutL \_-’IC(JbCl virarn viiav wvi vilc m
sulation and whose other electrical properties are egqual to or better
than those of the insulation

3.10.21.2 Sheet insulation. Sheet insulation shall be type GEE
conforming to MIL-P-18177.

D2 1N 01 o] n.. L4 . P P T T T TV ad o nn Loaa Thaon <cni:iladsan LA
J.1U.Z1.9 DULLONS driu pushniers, 1nsuitdiivi 1ur. e imms>uiavion r1ur
buttons and pushers shall be either type CFG or CFI-5 conforming to MIL-

M-14, or type GME conforming to MIL-P-15037

3.10.21.4 Moisture resistance. After subjection to a relative hu-
midity of 90 percent or higher for a minimum of 10 days with a maximum
temperature of 650C (see 4.2.3.1), the telephone-type keys shall be
capabie of meeting the foilowing requirements:

5
a
requiremen

b. Insulation resistance of at least 1 megohm between mutually
insulated contacts, and between normally closed contacts with the key in
the actuated position, when measured at a potential of 100 volts DC.

....... .- ~L
Ut

1y pa

3510522 Lamps, lampholders, and lights. Lamps, 1ampho]ders, and
S

3.10.23 Level vials. Level vials shall conform to MIL-V-3144 and
shall be centrally positioned in their holders with caicined gypsum
conforming to MIL-G-20098.
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3.10.25 Meters, indicating, and accessories. Indicating meters and

accessor1es sha]] conform to Requ1rement 51 of MIL-STD-454. Unless
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3.10.26 Microcircuits. All microcircuits shall be hermetically
sealed except for the pTastic coated microcircuits of 3.10.26.1.2.
Microcircuits shall conform to Requirement 64 of MIL-STD-454. Contractor-
prepared drawings or specifications for microcircuits, except hybrid
microcircuits, may exclude qualification requirements, provided all other
product assurance requirements of MIL-M-38510 are met.

3.10.26.1 Hybrid microcircuits.

3.10.26.1.1 Hermetically sealed hybrid microcircuits. A hermetically
sealed hybrid microcircuit consists of elements which are of the film
circuit type in combination with one or more of the following: discrete
semiconductor devices, microcircuits, discrete passive devices, and chip
passive devices, within a hermetic package. Hermetically sealed micro-
circuits shall meet the screening, gqualification, and quality conformance
requirements for class S or B of MIL-M-38510. Organic materials shall
not be used for any purpose in the manufacture of these microcircuits,
unless approval is received from the contracting officer.

3.10.26.1.2 Plastic-coated hybrid microcircuits. A plastic-coated
hybrid microcircuit is non-hermetic, coated with an organic material,
and consists of elements which are of the film circuit type in combina-
tion with one or more of the following: Hermetically sealed discrete
semiconductor devices, hermetically sealed microcircuits, discrete pas-
sive devices, and chip passive devices. Plastic-coated hybrid microcir-
cuits shall meet the screening, qualification, and quality conformance
requirements for class S or B of MIL-M-38510. The hermeticity of all
hermetically sealed portions of hybrid microcircuits shall meet the fine
and gross leak test requirements of MIL-STD-883, Test Method 1014, prior
to addition of any conformal coating.

3.10.26.1.3 Discrete semiconductor devices and microcircuits.

Discrete semiconductor devices shall be in accordance with MIL-5-19500
and Requirement 30 of MIL-STD-454. If uncased chips are used, they
shall be obtained from a manufacturer qualified under MIL-M-38510 for
the specific device which uses the chip. Standard microcircuits shall
meet the requirements of 3.10.26 and, if uncased chips are used, the
chips shall be obtained from manufacturers qualified under MIL-M-38510
for the specific device or generically similar one which uses the chip.

3.10.26.1.4 Discrete chip passive devices for hybrid microcircuits.
Discrete chip passive devices shall be as follows:

a. Ceramic capacitor chips. Ceramic capacitor chips shall conform
to MIL-C-55681.

b. Tantalum capacitor chips. Tantalum capacitor chips shall
conform to MIL-C-55365.

c. Resistor chips. Resistor chips shall conform to MIL-R-55342.

3.10.26.1.5 Nonstandard discrete semiconductor devices, microcircuits,
discrete passive devices, and chip passive devices for hybrid microcircuits.
Prior to incTusion in hybrid microcircuits, nonstandard discrete semicon-
ductor devices, microcircuits, discrete passive devices, and chip passive
devices shall be submitted for approval in accordance with 3.4.
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3.10.30 Panels, integrally illuminated. If illumination of instru-

ments and legendry is an equipment requirement, then applicable instru-
ment or console panels shall conform to MIL-P-7788.
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10.32.1 Printed wiring assemblies. Printed wiring assemblies
conform to MIL-P-£8809. Printed wiring assembl1es Shall be of
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tested and wh1ch modules are read11v replac rep 1rab1e as
individual items with the equipment of which they are a part. ) The

number and funct1ona1 types of modu]es and their mechanical construction
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and commona|1ty will simpiify maintenance. The number of electronic
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sets of pri inted wi ring assemblies repres sentative of the mater ials, layout,

processes, electronic parts, and circuit packaging techniques to be
emp]oyed shall be submitted to the contracting officer for determination
of compliance with these requirements. Each assembly shall consist of a

tion of electronic parts and associated hardware. These assembiies
crhall 31 liicedvnatran +hna annlarcratainn Af +tha navd mAaimtainn cenldnavinnm ~lnanan_
211ati 11 1ud>tuLr awc LIIc Q’J'JI fceaviIruny vt LHIc Pul v IIIUUIILIII‘:’, DV 1uCi llly, CITan—
liness, and protective coating planned for use in the equipment. Warp
and twist of the printed w1r1no assembly shall not exceed 3 percent

in accordance with MIL-STD-275. Saponifiers (detergents) used in aqueous

cleaning solutions shall not be used without prior approval of the acquiring

activity. When saponifiers are used for c1eaning purposes, care shou1d

De taken to remove all traces of
11

3.10.32.2 Printed wiring boards. Rigid single or multilayer printed
wiring boards shall be in accordance with MIL-STD-2/5 and MIL-P-55110.
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3.10.32.2.1 Lead-mounted parts. Lead-mounted parts shall be in
accordance with MIL-P-28809 and MIL-STD-275.

nrintad wivinn Clavihla
Pi iTiLCU g, ricXiuvic

3.10.33 Relays. Relays shall be suppressed so as not to produce
excessive spikes or transients during operation. Relays shall conform
to Requirement 57 of MIL-STD-454, with the following additions:

a. Reed type relays shaii consist of devices emplioying switch
ranciilae Ain arrAavdanca with MTI _C_RKEA2D Thie +unn nf valaw chhall nAd
buPJUICJ [} ALUULUT UUIiLT W ILII ViIlLTOTJJIT IV . LR e LJPC \V A} rci1a 21111 nuu
be used in equipment where the open-circuit voltage between contacts
exceeds 50 volts DC and the product of the contact voltage and load

exceeds 15 voltamperes.

b. Solid-state re]ays shall meet the requirements of MIL-R- 28750

d. For equipment of new design, relays shall be in accordance
with MIL-STD-1346 and table I, with the same addition as above.

e. For established reliability applications see 3.7 and table I.

3.10.3%4 Resistors Dacictnmne chall ~nnfamm +n Damidwmamand 27 AF
J.1U.0% RESISTOrS. n€Sisiovrs Snain CoONTorm To REquirement oo O1

MIL -STD-454 excent that "P" level failure rate or hetter chall be reauired

HL=31D-404 except tThat "} evel Tallure raie gor perier snall De required,

3.10.35 Screws, other threaded devices, and related parts. Screws,
threaded devices, and other parts shall conform to Requirement 12 of
MIL-STD-454. A screw in a tapped hole in soft material shall be used

oniy within the same iimitation as that appiied for thread-cutting screws.
when mounting soft material to soft materiail a seif-locking screw shall

ha nicad with a +thwaadad hirchinna incoavt Nnv ct+ alad ~Arlincrhad Nnv nvnccnrd _
vCo uo2Cu wivii Qa LIl CaucCcu v 211 lll‘j, 151 D2C1I b, v DLUI\CU, w ! lllbllcu, vt P! TcTooCu
in nut; or a self-locking insert shall be used. Screw threads shall
conform to FED-STD-H28; the Unified Thread Form and Series shall be

class 2A or 2B fit, and the American National Thread Series shall be
class 2 fit. When screws and other threaded devices, and related parts,
are to be made of carbon steel they shall be plated, type II, class 2,

aa o~

conforming to QQ-P-416; or of corrosion-resistant steei, pass1vateo
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3.10.35.1 Machine screws. When practicable, machine screws shall be
no smaller than No. 6 (0.138-inch nominal size) and shall have drilled-
fillister or pan heads. Flat-head screws shall not be used in sheet or
thin material unless the thickness of the material is at ieast 1-1/2

times the height of tne screwhead. The screwheads shali be compieteiy

3.10.35.2 Self-locking screws. Self-locking screws shall provide a
locking torque within the” range specified in table VIII.
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TABLE VIII. Locking torque at 250C,

Fine thread series Coarse thread series
Screw Max imum Minimum Screw Max imum Minimum
Size locking breakaway size locking breakaway
torque torque torque torque
(in-1b) (in-1b) (in-1b) (in-1b)
------- --- -—-- 2-56 2.5 -——--
------- --- ---- 4-40 5 ----
------- --- ---- 6-32 10 1.0
8-32 15 1.5
10-32 18 2.0 || e------ | ----- -—--
1/4-28 30 3.5 1/4-20 30 4.5
5/16-24 60 6.5 5/16-18 60 7.5
3/8-24 80 9.5 3/8-16 80 12.0
7/16-20 100 14.0 7/16-14 100 16.5
1/2-20 150 18.0 1/2-13 150 24.0
3.10.35.3 Setscrews. Setscrews shall be used only where uniquely
required by 0es1gn ot the equ1pment Setscrews shall be style 2 (cone-
point) or style 4 \cup point). When one or more style 4 setscrews are
used and the part is not adjustable in angular relationship to the shaft
on which it is secured, one setscrew shall bear on a flat surface. Set-
screws used on control knobs may be type II (slotted) conforming to FF-

§-210. If setscrews, size 4 and smaller, are used, type Il (spline
socket) conforming to FF-S-200 shall be used.

3.10.35.4 Wood screws. Wood screws shall conform to FF-S-111. Steel
wood screws shall be giuon type I (zinc phosphate) treatment conforming
to TT-C-490, or the finish soec1f1ed in 3.10.35.

3.10.35.5 Adjustment screws and similar devices. Adjustment screws
and similar devices shall be prevented from rotating except when being
adjusted.

3.10.35.6 Threa

a. Anchor or clinch nuts or nut plates shall be used for threaded
engagement in sheet metal where the metal thickness is less than the
nominal thickness of corresponding machine-screw nuts in sizes No. 12
and smaller and semifinished hexagon regular nuts in sizes 1/4 inch and
larger, as shown in FED-STD-H28.

h Thyre
Vo 1 “

ad ealed with zinc-chromate pw1mpr
conforming to TT

T v Lie LaaivTUoan vl

hall be sea
insertion in the casting.
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c. Threaded bushings; inserts; and staked, clinched, or pressed-
in nuts shall be secured to the structure so as to resist rotation to
torque values at least 20 percent higher than the maximum values specified

[P S~ dncavt A N + chall

in table VIII. The axial 5chugul of the UU}IIIII\J, III)CIL, Or nut Sndii
be such that, when so secured, the screw used in the application will
fail before the bushing, 1n5ert, or nut fails.
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d. Screw-locking inserts shall provide a locking torque within
the range specified in table VIII. Helical coil inserts shall conform
to MIL-1-8846. Locked-in and key-locked inserts and studs shall conform
to MIL-I-45914 and MIL-S-45915, respectively. Thread-forming screw
thread inserts shall conform to MIL-1-45916.

hv

3.10.35.7 Tightening of threaded parts. Threaded parts of steel
shall be tightened to the torque values in table IX. Threaded parts of
other size or material shall be tightened to a suitable design value

established by the contractor for the particular application.

TABLE IX. Torque for tightening steel threaded parts.

Thread Torque (in-1b)
6-32 7to9
8-32 14 to 18

10-24 19 to 23

10-32 25 to 39

12-24 32 to 39

3.10.35.8 Lockwashers. Except as specified herein, lockwashers
shall conform to Requirement 12 of MIL-STD-454. Tooth-type lockwashers
shall be steel, flat, external-tooth-type conforming to MS35335 with
cadmium piate as shown thereon and shall be used only for grounding and
in the suppression of electrical interference.

3.10.36 Semiconductor devices. Semiconductor devices shall conform
to Requirement 30 of MIL-STD-454. Mounting pads and insulator disks

shall conform to MIL-M-38527.

o
[en]
w
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ervomotors, synchros, resolvers, and tachometer generators.
synchros, resoivers and tachometer generators shall conform
56 of MIL-STD-454. 1In addition, they shall be suppressed
od

uce excessive cn1bnc or franc1nnfc during oneration
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3.10.38 Sockets, tube shields, and tube clamps. Sockets, tube shields,
and tube clamps shall conform to Requirement 60 of MIL-STD-454.

3.10.39 Switches. Switches shall conform to Requirement 58 of MIL-
nnnnn -~ Va¥aral ~ o~ ~ ~ s - ~ e o~ e E I 4 P £ - _— = =
STD-454 except that toggle switches shall conform to the following, as
applicable:

a. MIL-S-3950, when environmentally sealed switches are required.

b. MIL-5-83731, when unsealed and sealed toggle switches are
required.

D O

required,

d. Switches required for low-level (dry circuit) applications
shall have a wiping action design or shall be goldplated 125 millionths
over 200 millionths nickel.

w
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3.10.40 Terminals, fixed, and terminal boards. Fixed terminais and
terminal boards shall conform to Requirement 19 of MIL-STD-454 and shall
be 1imited to those in MIL-STD-1277

3.10.41 Transformers, inductors, and coils. Transformers, inductors,
and coils shall conform to Requirement 14 of MIL-STD-454. For established
reliability applications see 3.7 and table I.

3.10.42 Tubes, electron Electron tubes shall be in accordance with

....... moand D
r\t:quucucu. 29 of MIL-STD-45

il
.

3.10.43 Vibrators. Vibrators shall conform to MIL-V-95. Vibrators
shall be suppressed so as not to produce excessive spikes or transients
during operation.

3.10.44 Waveguides, waveguide assemblies, coaxial transmission lines,
and related items. Waveguides, waveguide assemblies, and related items
shall conform to Requirement 53 of MIL-STD-454. Magnesium wavegquides

and fittings shall not be used. Aluminum waveguides or fittings shall
not be emp]oyed where they will come in contact with silver or copper-
alloy waveguides or fittings. Copper- -alloy flanges shall be silverplated;

aaw

air-dielectric coaxial transmission lines shall conform to MIL-L-3890.

3.10.45 Windows. Where controls are so arranged as to require the
reading of dials tﬁrnugh windows in panels or control housing, the windoy

shall be provided with non-glare shatterproof glass or p]ast1c secured
to the panel or housing by means of clips or equally effective mechanical
devices. Cement alone shall not be used for securing the glass or plastic.
To prevent most interference energy from entering or Teaving the enclosure
through the window opening, an effective shield shall be placed over the
window opening. Discretion should be exercised in determining the maximum
sions of an anprfnrp for a cnpr1f1pd frpnnpnrv range because inter-
ference leakage increases with freuuencv

3.10.46 MWires. Wires shall conform to the following:

3.10.46.1 Bare wires. Bare wires shall conform to QQ-W-343.

3.10.46.2 Hookup wir Hookup wires shall conform to Requiremen

20 of MIL-STD- and MIL- N 81822. Twisted pairs and triple sha]l
conform to MIL-C-55021. Consideration should be given to tin-plated

wires rather than silver-coated wires. Silver-coated wires may be subject
to "red plague" corrosion, which is especially damaging to silver-coated
wires. The problem is galvanic and is most serious to smalli-diameter
copper wire. Corrosion begins at pinholes or breaks in the silver coating

D

3

D
3
o+

when bridged with moisture introduced through or under the insulation.
It seriously impairs fatigue life and the electrical conductivity of the
copper wire.
3.10.46.3 Magnet wires. Magnet wires shall conform to J-W-1177.
3.10.46.4 Wire harness. Conventional wire harness shall be utilize
only in applications where it can be determined that the use of flat
harness is impracticable from the standpoint of physical construction or

mechanical behavior. Flat wire harness is available in widths up to
approximately 2-1/3 inches and up to 75 conductors depending upon the

38



Downloaded from http://www.everyspec.com

wire sizes which range from #30 to #14 AWG. The cabling of conventionai

wires shall be effected by twine conforming to MIL-T-713, tape conforming

to MIL-T-43435 and MIL-1-24391, or straps for cable harnessing conforming
= to MIL-S-23190. However, cord conforming to MIL-I-3158 shall be used

where resistance to heat or chemicals is essential. Individual conductors
thus secured shall lie essentially parallel; however, this does not
prohibit the use of twisted pairs.

3.10.46.5 Identification of wiring. Wiring shall be identified by
color coding or, if approved by the contracting officer, may be identi-
fied by other means such as marking of terminals at both ends of each
lead or marking on the insulation. Color coding for chassis wiring

shall be system I or II conforming to MIL-STD- 681. Heat-shrinkable
tubing used for marking terminals at the ends of each lead shall conform

to MIL-1-23053, and shall be of the same basic material as the hook-up

wire .nsu]at1on provided that the temperature range of the tubing is
equal to or greater than that of the hook-up wire insulation. MIL-I-
23053/5, Class 1, shall be used for tubing on insulated hook-up wire.
Marking on the tubing, after shrinkage shall conform to MIL-M-13231;
mark1ng size and hot-foil stamping shall conform to MIL-1-81531. Dif-

ferent colors may be used to distinguish tubing diameters.

3.10.46.5.1 Power distribution wiring identification. Green shall
be used exciusively as the color for equipment ground wires in power
distribution wiring. A1l neutral power conductors shall be white and

white shall be used exclusively for neutral power conductors. The fol-
Towing examples shall be as specified:
N a. Single-phase, 2 pole, 3 wire, AC service

Black (hot)
White (neutrai)

Green \gl ound)

b. Floating single-phase, 2 nole
J 9 r

Grey (hot)
Grey (hot)
Green (ground)
c. phase AC circuits

Black (hot, phase A)

Red (hot, phase B)
Blue (hot, phase C)
White (neutral)
Green (ground)

| o2 Y O P Lo T R n 2 AN~ 2~ 1 - mmm . AN 1T )
a. Jlngie-pnase, < poie, a4 wire AL service (excepu J4u OIS
Black (hot)
Red (hot)
White (neutral)
Green (ground)
N
37
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3.11 Processes.

3.11.1 Anti-seize compound. Prior to assembly, all externally-
threaded parts for use In a]um1num and magnesium alloys shall be coated
with anti-seize compound in accordance with MIL-T-22361

3.11.2 Brazing. Brazing shall conform to Requirement 59 of MIL-STD-

3.11.3 C(Cleaning.

LI T Qi

C materials t
be in accordance with R 0 L-STD-45

\m-d

of er
e acco nc rirement 9 of M
Materials, parts, and equipment shall be cleaned to remove such contam-
inants as corrosion products, dust, fingerprints, lubricating oils, mold
release agents, sand, solder, flux residues, outgassing products, and
The cleaning procedure and cleaning agents shal

| P N PU I R SRR A..C.CAAL P N T L o A~ vm PV Y N PRy R T T P
nave no adeiecterious errect On wne pef rorimance 'Equ”’e"e”bb 01 Lne imdite-~-
viale nawvtc and amitinmant Tho camn rlaoanina nvaroadiivoc chall ho
V1ato, pﬂl L3y ariu C\.{u'pl"cllbo i< samnc blcﬂllllls Pl uULcTuurcos Drrai vcT
applied to all equipment produced and delivered on a contract.

3.11.4 Finish, protective. Finishes (including color of finishes)
shall be in accordance with MIL-F-14072.
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it shall be marked in accordance wi
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3.11.6 Riveting Rivets sha]] conform to Requirement 12 of MIL-STD-

454. Wet-driven rivets shail be installed using a zinc-chromate primer
PR S U B TT n 17£7 Dicimbea iiond Am mimdmdad 3iadimm bhmamde manAd A+
conrtorming Lo ii-r=1/0/7. RIVELS useu orr prirnied wir g ouards neeu not
ha wot Ariuvon Tha AdAictanco fvram +tho rontave Af tho viuot hnlac +a the
VT WTUL uUr 1voei 11T utrouvaiiLc PI UL LIIT LChiuvTil 5 VI LIIT 1 1tvC L JIVITO vy Liic
edges of the material in which the rivets are placed shall be not less

than two times the rivet diameter for aluminum and two and one-half
times for magnesium. The size and spacing of rivets on aluminum plates
are sometimes dictated by factors other than those mentioned above. The
following are some general rules that may be helpful in proportioning

aluminum riveted joints and connections:

a Tho dAiamotoy nf a vrivat chall ha nnt laraer than throe timoc

a . VHIC urtamnic ot vl ua L} ITvou QA1 1 uG 11U o Ut SC! “ihruni L7 B B 4 v IHiliCc o
the thickness of the outside plates or shapes, and shall be not smaller
than the thickness of the thickest plate in which the rivet is driven.

b. A rivet used in the leg of an angle shall have a diameter not
exceeding 0.3 times the width of the leg.

~ Tharm Mt 2rri sy rys=sr v -~ RS SR. Al a1 o~ P P o S~ LA U |

C. ne minynuim spacing or riveiws sSndiit DE Lniree Limes wne nomwinal
waunt A3 amatan Tha mavimim cnarinn i1ic nfton Aanvovnod hy tha nnccihilit vy
[} CcL ulailncuct .« 1T HIaA 1t D‘J(]b lll\_., 1S Vi Lt BUVCI ncu v LvHc |JUDD Tuiriiu
of compression buckling of parts between rivets. Where buckling or
strength requirements do not control, the spacing shall still be held

below some reasonable maximum limit, “such as twenty -four times the thick-
- ness of the sheet or plate.

d. In riveted joints that must be made pressure-tight by caulking
Llam Adan AL dlia ) oA +tlhn Adan Aigctancn chall Aty Avecrand Aana anAd Anea
Lne BUQB O1 Lne pldLCb, LT UUQC uirsitariee >riat i UL CcALECU Ulic ainu vulric =
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MIL-P-11268L (ER)
half times the rivet diameter or four times the thickness of the plate.
Spacing of the rivets shall not exceed four times the rivet diameter or
+an +imne tha +thirkbnace nf +hn nlatn
(A f) LIy Liic LIFTTURINIITOD VI Liic p)ubc.

3.11.7 Soldering. Soldering shall conform to Requirement 5 of MIL-
STD-454, except as specified herein. The liquid flux shall be type R or
RMA of MIL-F-14256 and flux-cored solder shall be type R or RMA of QQ-S-
571.

3.11.7.1 Printed-circuit soidering. Printed-circuit and hand soider-
ing shall be in accordance with Requirement 5 of MIL-STD-454. Liguid
flux shall be type R or RMA of MIL-F-14256 and flux-cored solder shall
be type R or RMA of QQ-5-571. Properly controlled dip soldering or

cable for connecting the part terminations to the conductor pattern.

A1l printed-wiring solder joints shall consist of a complete concentric,
void- free f1l]et of solder around the 1ead wetting both the lead and
th The flux shall be n m1n1mum amounts with t
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3.11.8 Treatment, overall, moisture and fungus proofing treatment

MEP), on equipment of established design Unless otherwise specified,
when overall tropicalization treatment is a contractual requirement, a
moisture and fungus proofing (MFP) varnish conforming to MIL-V-173 shall
be applied in accordance with MIL-T-152. The MFP treatment shall be
applied after the equipment has been cleaned in accordance with 3.11.3.
When tape is used on parts of the equipment that are marked against

treatment, the tape applied shall be an electrical grade. In the appli-
cation of the MFP coating, care should be taken to assure that the coat-
ing does not affect the circuit constants and thereby degrade performance.
Information on the masking of thermosetting materiais during overail

- ~ P Ty ICAr 2 0 11 1 L4
d

ment of eqUIpmenL are specified in table IV. (>ee 5.9.11.1 and
1.2.)
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3.11.9 Welding. Welding shall conform to Requirement 13 of MIL-STD-
454, except that spot or other intermittent welds in aluminum or magnesium
shall be limited to lightly stressed, non-critical structures and at
least two spot or other intermittent welds shall be used. Continuously

welded seams shall be made on cases intended to house electronic communi-
cations equipment. Welds running into mating surfaces shall be machined
flat and true with the mating surfaces. Welded assemblies shall be
cleaned to remove rust, scale, oxidation products, and excess flux by
sandblasting, wire brush1nq or other suitable means. Prior to painting,

steel parts that have been arc-welded or acetylene-welded shall, in
addition, be subjected to vat passivation or a phosphoric acid etch in
accordance with MIL-C-10578. Acid used for cleaning shall be removed
from the part and surrounding area.

except
nAd
nu

3.11.10.1 Cabling. Insulated wires shall be formed into cables,
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except where operation of the equipment would be adversely affected
thereby or where it 1s phys1ca11y 1mpract1cab1e as 1n the case where the

p—

r maintenance. LdLIHg or tying m

+ o fn
je tape conforming to MI

S e
shall be used where resistanc

o r-

3.11.10.2 Clearance. C(Clearance between wires or cables, and parts
such as electron tubes, resistors, etc., shall be provided to avoid
deterioration of the wires or cables because of the heat dissipated by
such parts when the equipment is subjected to the equipment service

- A2 vy
conareions.

3.11.10.3 Protection. Wires and cables shall be so placed and pro-
tected as to avoid contact, under equipment service cond1t1ons with
rough or irregular surfaces or sharp edges. Wires shall not be bent

sharply where they enter insulation material.

3.11.10.4 Inductive and capacitive effects. Wires and cabies shall
be so located that inductive aﬁa capacitive effects, unless used as a

+
acticable.
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3.11.10.5 Insulating sleeving. In addition to the specifications
cited in Requirement 69 of MIL-STD-454, insulating sleeving may also
conform to MIL-1-7444, MIL-1-22129, or MIL-1-21557. Vinyl materials
shall not be used in an enclosed environment because of the possibility
of outgassing.

.11.10.6 Splicing and stretching. Wires in continuous run between

two terminals shall not be spliced or stretched during the cabling or
wiring operation

3.11.10.7 Connections.

3.11.10.7.1 General. Wire leads to be soldered shall be cleaned and
pretinned in accordance with Requirement 5 of MIL-STD-454. Resistance
welding or electrical interconnections shall be in accordance with Require-
me”t 24 of MIL-STD-ASA Fraying of textile ends of wirpc shall bhe pre—

app11ed in accordance with MIL-T-152. No varnish, 1acquer 1nspect1on
paint, or other coating shall be applied to completed electrical connec-
tions, except that these connections need not be masked during overall
treatment with transparent protective coating materials.
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3.11.10.7.3 MWire-wrap terminations. For terminations located on
0.100 inch spacing requiring smaller wire than those specified in MIL-
STD-1130, the wire shall consist of a copper alloy conductor with a
tough cut- through resistant insulation. Such terminations shall be

applied to 0.025 inch by 0.25 inch terminal, incorporate a minimum of 1-
1/2 insulated turns and 6 uninsulated turns, and have a minimum of 2
pounds strip force

3.11.11 Grounding. Ground connection to shields and to other mechanical
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parts, except the chassis or frame, shall not be made to complete elec-
trical circuits, but only to eliminate high-potential AC points. Inter-
mediate-frequency transformers, however, may be grounded through their
cases if other means of grounding is impracticable.

3.11.11.1 Grounding to chassis. Grounding to chassis shall conform
to Drawing SC-B-615/8.

3.11.11.2 Wire and cable shielding. Wire or cable shielding shall
be grounded to the chassis or frame of the equipment. When the wire or
cable terminates in a connector:

a. For equipment requiring EMI suppression (transmitting or receiv-
ing, or both) shield terminations shall be peripherally bonded using an
EMI backshell on the connector.

b. In other cases, the shielding shall be connected through a pin
of the connector, unless it is a coaxial type or another type where this
procedure is impractical. Shielding shall end at a sufficient distance
from exposed conductors to insure against shorting or arcing between the
conductor and the shielding. Shielding shall be terminated by a crimping
ferrule, or by soldering at the end of the shielding.

3.11.12 Electrostatic discharge control. An appropriate electrostatic
discharge control program shall be established in accordance with DOD-
STD-1686 or DOD-HDBK-263. Procedures shall cover handling, storing and
testing of electrostatic sensitive parts. Design selections of desired
parts should include a consideration of the effectiveness of the input
or other protective elements included in the part design.

3.12 Workmanship. Workmanship shall be in accordance with Require-
ment 9 of MIL-STD-454 and as specified in the equipment specification.

3.13 General surveillance. The contractor shall conduct a thorough
and continuous examination of all systems and component parts to ensure
maximum use of plating, painting, chemical coating, metal treating,
fungus control, cleaning, etc., consistent with the paragraphs and docu-
ments specified herein.

3.13.1 Corrosion. The contractor shall give particular attention to
avoidance of construction that promotes corrosion through the admission
and retention of water, either directly or by condensation. Where in-
adequacies are encountered, best industry practice on advanced state-of-
the-art shall be considered, but must receive procuring agency approval
prior to implementation. The contractor shall be cognizant of the pos-
sibilities of deterioration due to the incompatibility of dissimilar
metals and materials (see MIL-F-14072). The contractor shall endeavor
to make corrections or provide means of separation, if material changes
are not practicable.

3.13.2 Surveillance of subcontractors. The contractor shall monitor
and inspect the deterioration prevention measures instituted by all
subcontractors, making available to them all applicable information and
requiring their compliance to the same standards as for the contractor.
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be completely cognizant of the To ng—term storage requirements that are
unique with the equipment. The following are design considerations that
shall be considered in ensuring final system reliability:

a. Provide for a dry atmosphere not exceeding 30 percent relative
humidity. If necessary, fill and maintain with dry nitrogen.
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c. Use materials and finishes that provide the best resistance to
atmospheric deterioration.
th suitable gaTvanic
e galvanic coupies

e. Provide clean metal surfaces prior to application of protective
finishes.

f. Use adherent, good quality, organic coatings

g. Use electrodeposited coatings with inherent oxidation resistance
such as nickel and chromium plate, or provide supplementary treatment
for corrodible finishes.

h. Avoid hygroscopic materials.
i. Use nonmetallic construction.

o A 2 A PN

~ ctvnace - -~ £~ ~
gl b ress LUIILEIILfdtIUI lt:dturﬁb.

-

M
"

-5

-.m
m

-J

ze hi

—e
puri

(SR

=
.

Seal all

[o7]

oints

Cds

1. Precvide for adequate inspection and maintenance.

m. Provide adequate protection against electrostatic discharge
for ESD sensitive parts and equipment.
3.15 Equipment protection degrees

3.15.1 Hermetically sealed. Protective finishes are not required
for interior surfaces of hermetically sealed assemblies or components,
nor for parts enclosed therein. Finish requirements are applicable
however, to the external surfaces of hermetically sealed packages.

3.15.2 Desiccated design. The use of packaged desiccant shall not
be considered as the panacea for control of humidity or corrosion. Parts
and assemblies, stored in desiccated areas, shall be finished with normal

finishes. The desiccant shall be in a conta1ner and not in direct contact
with the surfaces of functional parts. The desiccant requirement shall

be to maintain a relative humidity not to exceed 30 percent at the design
temperature extremes of storage. When desiccant is included, provision
shall be made for periodic inspection and replacement.
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s. An effect ve joint sea] for exampie wouid
consist of a flat or 0-ring gasket, tape wrapped, and overcoated with
paint. The use of gasket-sealed spaces will not be considered as the
panacea for humidity and corrosion control and should only be used where
disassemoly is requ1red for maintenance purposes. Parts and assembiies

P [ e = 1 22 b g

shall be finished by normal finish requirements.

4.1 Responsibility for inspection. Unless otherwise specified in
the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor
may use his own or any other facilities suitabie for the perTormance of

the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed
requirements.

4.2 Quality conformance inspection. This inspection sha 11 consist
of group A, group B, and group C inspection as specified in 4.2.1 through
4.2.3.1 (see table X), and applies to variable capacitors, telephone
keve and anv iteme nnt cnecified hv refoerenrce tn individual cnoecifica-
N yI AT ul!J LA S Ll R ) LAV JP\.\..II LW V) UJ LI WO B W I Wil B A S Y vy TiHig v iuuudg J'.I\_\oll :\«U
tions, standards, or drawings. Al1l other items shall be inspected in

accordance with their individual specifications, standards, and drawings.
This does not relieve the contractor of his responsibilities for per-
forming any additional inspection which is necessary to control the
quality of the product and to assure compliance with all specification
requirements.

h v

4.2.1 Group A inspection. Each variable capacitor and telephone key
on contract, or any other part not covered by a referenced individual
specification, shall be 1nspected for conformance to the Group A inspec-

tions specified in table X. Factors of lot composition not defined
herein, or in the contract, shall be in accordance with MIL-STD-105.

Each 1ot shall be subject to sampling inspection utilizing the proce-
dures of MIL-STD-105, using the general inspection levels, and AQL's
inAdAaratanad 3 +$a2khl1A V
liutirtarcu I rabie A,

4.2.1.1 Visual and mechanical inspection. Parts shall be inspected

TsL i1 viouaQl QI INTLaiGii L Ql P~ LRERe g S

for compliance with this speci?ication, as foliows. They shall be exam-
ined for workmanship, mechanical fit, loose nuts and screws, and miscel-
laneous defects. Controls and fastening devices shall be examined for

mechanicai operation. Wiring, soldered connections, ground connections,
welds, rinisnes etc., shail be examined for workmanship. Clearances

b bl
d.menSions, and mechanical adjustments shall be inspected. Examination
also may be made for other visual or mechanical defects, similar to
those described above. Visual and mechanical defects shall be classified
as major or minor in accordance with MIL-STD-252. Visual and mechanical
defects not covered by MIL-STD-252 shall be classified as major or minor

in accordance with the definitions of MIL-STD-105.
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Requirement paragraph AQL i
Inspec- | Capacitors, Keys, Test | Group A Group B| Group C |
tion Variable Telephone | Para- Majory Minor
graph
[ A TVNPS n
uroup A
Visual 3.10.7 3.10.21 4.2.1.11 1% 4% N/A N/A
and
mechan-
ical
Group B
(Capac- | 3.10.7.1 N/A 4.2.2.11 N/A N/A 6.5% N/A
itors,
variable
only)
B I
Group C
{Kovc / 210 21 41 4 2 21 /D N/A N/A cop
AT Yy LAV Al R T A Y A e Tel o Jea Ny LAV Al A VAR SCC
tele- 4.2.3
phone
only)

4.2.2 Group B inspection (variable capacitors onTy) Variable capac-
itors shall be inspected in accordance with the appllcable 1nspect1on on
table X. Sampling shall be in accordance with special inspection level
C_A Af +ahla TT AFf MTI _STN_1NK The ANl chall he A K novrant dAofartiun
2T Ul LrauviI1cc 11 UwI rrie QIUTILIUVUJ . Hic Nnyo Q060 [ VASIR VPRV pCl Loiie uci “Lrivo
Samples submitted to this test shall not be furnished on contract.

4.2.2.1 Test of variable, air-dielectric, rotary capacitors. Variable
capacitors shall be tested in accordance with the requirements for variable,
a1r dielectric, capacitors as specified in the contract or drawing (see

e

therein, the capacitor shall be installed in th equipment using these
~anaritAavce anAd +hn namiiinmant than cithsnrtad +A ecnari€find maovfFavmancn
LGPGL,ILUI ), anu vnc cqu IplllCllb Liicti )UUJC\. Lcu vy )PCL 11 1cu PC' 1 ouraialiec

Any failure of the equipment caused by the capacitor shall be considered
failure of the capacitor to pass this test. After testing in the equipment,

the capacitor shall be removed therefrom, disassembled and 1nspected.
Any damage, particularly to bearings or sliding contacts, shall also be
considered failure to pass this test.

n ")"'1 Nenmsin £ 2 nnn 2 mn AT A b~ TS T, R Y P B T S

4.C0.9 uroup L anspeciion {eiepnone-vype Keys Olnly) leiepnone-type
Love chall ha incnartad in arcnvdanco with tha annlirahla incnartinn nf
I\C_YD S20tQai wucT IIIDPC\.LCU 11 acuLul uvuanivc wiutih Lvnic Oppl rcauv i1 |I|DPC\,LIU|| ui
table X. Samples of four keys of the same general design, construction,
and material shall be selected each month without regard to their quality
for inspection. Actions required relative to Group C failures shall be

as specified in the contract.
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4.2.3.1 Testing of telephone-type keys. Telephone-type keys shall
be tested in accordance with Method 106 of MIL-STD-202 and shall then
compiy with 3.10.21.4. No initial measurements or polarizing volitage
and load are required.

5. PACKAGING. Not applicable

6. NOTES

6.1 Ordering data.

6.1.1 Procurement requirements. Procurement documents should specify

a. Whether AEDPS is applicable. (See 3.4.2.2.2.)

b. Whether certification of treating materials is required. (See

c. MWhether copies of descriptive information and justification be
Liivninanlad &+~ +L.~ MDOOAN {CAn~ L [N
FurriIsSngeag Lo o Lne MreAg {(oee ou.,.c).

6.1.2 Data rpnmrpmpnfq= When this specification is used in a pro-
curement which 1ncorporates a DD Form 1423 and invokes the provisions of
7-104.9(n) of the Defense Acquisition Regulations (DAR), the data require-

ments identified be]ow will be developed as specified by an approved

the approved Contract Data Kequ1rements List (DD Form 1423) 1ncorporat ed
into the contract. When the provisions of DAR-7-104.9(n) are not invoked,
the data specified below will be delivered by the contractor in accordance
with the contract requirements. Deliverable data required by this specifi
cation is cited in the following paragraphs:
Paragraph Data Requirement Applicable
DID
3.8.3.2, 3.8.3.4, Moisture-Fungus Proofing (MFP) DI-E-1131
3.8.3.4.1, 3.11.8 Statement of Treatment
3.4.2.2.2.c Specification Requirement Sheets (SRS) DI-E-1133
3.4.2.2.1 Nonstandard Part ApprovalRequests DI-E-7028
Proposed Additions to an Approved
PPSL
3.4.2.2.2.b, Military Detail Specifications and DI-E-7029
3.4.3 Specification Sheets
3.4.2.2.3, Test Data for Nonstandard Parts DI-E-7030
3.4.3
3.4.2.2.2.a, Drawings, Engineering and Associated DI-E-7031
3.4.3 Lists
3.7.1.1, 3.4.3.4 Custom and/or Hybrid Microelectronics/  DI-E-XXXX
Non-Standard Part Approved Request

47
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(Copies of data descriptions required by the contractors in connection
with specific procuremenu functions should be obtained from the procuring
activity or as directed by the contracting officer.)

6.2 Military Parts Control Advisory Group (MPCAG). The Military
Parts Control Advisory Group (MPCAG) has been established for the purpose
of providing advice on part selection in specific commodity areas. Gov-
ernment contractors may make use of these services prior to selection
and submission for approval of standard and nonstandard parts. Address

all inquiries to the applicable MPCAG as listed in MIL-STD-965. In all
cases reference the Government contract number involved

6.3 Color of textiles. Standard samples of Olive Drab No. 7 may be
obtained from Defense Personnel Support Center, ATTN: Sample Unit DPSC-

TTC, 2800 South 20th Street, Philadeiphia, Pennsylvan1a 19101. When
requesting samples, 1rd1cat10n should be given as to type of materiail
concerned.

6.4 Changes from previous issue. Asterisks are not used in this
revision to identify changes with respect to the previous issue, due to
the extensiveness of the changes.

Custodian: Preparing Activity:
r’-‘x‘(‘ﬂ‘u“y’ - ER p\llny - ER
Review Activities: Project Number:
Army - AT, AV, MI, ME MISC-AD54
Desc - EP

£
0]
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APPENDIX

Electronic Parts Derating Requirements

in crnpr
iV QLUrc

10.1 Scope. This identifies and establishes the general electronic
parts derating requirements. Derating below the levels specified herein
shall be performed as needed to meet equipment or systems reliability
requirements specified in the contract. Electronic parts derating practice
is essential to achieve the designed in reTiabiTity of equipment, assuring
a marg1n of sarety Dy |1m1t1ng the electr1cal and tnermal stresses appiied.
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20 REFERENCED DOCUMENTS

20.1 Government documents. The following documents form a part of
this appendix to the extent specified herein.

MIL-C-39006/22 - Capacitor, Fixed, Electrolytic (Nonsolid
Electrolytic), Tantalum, (Polarized, Sintered
Slug) 85 Deg C (Voltage Derated To 125 Deg C),
Estabiished Reliability, Styie Cir79.

STANDARD
O RNAIAIV/a1aN V)

MILITARY HANDBOOK

MIL-HDBK-217 - Reliability Prediction of Electronic Equipment

30 DEFINITIONS
0N 1 Nafinitinnc < Finuva 1 far ctrace valatinnchine
[SAV RS § UTHE 1L IVITD . < Pryur oL 1 U QLITOO TT 1AL iIiviidINIpoO

30.1.1 Derating factor. A factor that when multiplied by the Rated
Stress Value {30.1.2) wilT yield the Maximum Acceptable Stress Value
(30.1.3). (May be expressed as the ratio of Maximum Acceptable Stress
Value to the Rated Stress Value.)
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limit (Rated Stress Va1ue) as a function of some env;rdnment 1 impac .
such adjustments shall be included in the determination of this value.)

30.1.3 Maximum acceptable stress value. An arbitrarily established
level of stress with a value such that a reliability safety marg1n is
oactahliched hatwoen thic valite and tho Ratoad <twvaocec Valuin (2N 1\
CorvaUuul 1 o1I1C\u DT LyweCiht viti o vailruc arniu Lnic navcu LU TOO varuc \J J. ,

This value should be addressed as the assumed maximum stress 11m1* for
design purposes
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30.1.4 Actual Stress Value (Nominal). The actual (measured or predicted) -

stress value of a g1ven parameter created by a set of circuit and environmental

conditions recogn1zed as "normal®, "amb1ent", "mid- range", etc. (This
is the stress value used in reliability allocation and prediction tasks.)
30.1.5 Actual Stress Value (Worst Case). The actual (measured or

predicted) stress value of a given parameter created by a set of circuit
and environmental conditions consisting of the simultaneous application
of the most adverse (in terms of required function of the item) values
(within the stated operating ranges) of biases, signal inputs, loading,
and environments. (This is the snress vaiue of concern in the search of

L-‘ .......... T4 A~

p lel UVQ‘.‘!)LYCbb LUHUILI‘UI':’ /

30.1.6 Overstress condition. Any operating condition for a given
parameter where the Actual Stress Value (Worst Case) (30.1.5) exceeds
the Maximum Acceptable Stress Value (30.1.3).

40 DERATING REQUIREMENTS

0.1.1 Table I. Microcircuit Derating Criteria
40.1.2 Table II. Diode Derating Criteria

40.1.3 Table III. Transistor Derating Criteria

40.1.4 Table IV. Resistor Derating Criteria

40.1.6 Table VI. Relay/Switch Derating Criteria

40.1.7 Table VII. Miscellaneous Parts Derating Criteria

40.2 tlectri cal/electron ic part seiection and appliication shali be
derated in compliance with Tables I through VII to the extend practical.
Parts may be derated further consistent with good design practices or to
meet system reliability requirements

e
(@]
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APPENDIX

TABLE I. Microcircuit derating criteria.
MICROCIRCUIT TYPE CRITICAL STRESS DERATING FACTOR
PARAMETER
Digital Fanout 0.80
Operating Frequency 1/ 0.75
Linear Supply Voltage 0.70
Input Signal Voltage 0.70
Voltage Regulator Input Voltage 0.80
Qutput Current 0.75
Power Dissipation 0.60
Hybrid 2/ 2/
All Types Junction Temperature 3/ 1100C Max
1/ Does not apply to microprocessor or peripheral LSI chips
2/ Use individual derating criteria of components constituting

Use
hybrid microcircuit.

3/ Junction temperature (Tj) may be determined using the method for
monolithic microelectronic devices in accordance with MIL-HDBK-217.
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APPENDIX

TABLE II. Diode derating criteria.

DIODE TYPE CRITICAL STRESS DERATING FACTORS
PARAMETER
General Purpose Power 0.50
(<500 MW) Reverse Voltage 0.50
Surge Current 0.50
Fwd Current 0.50
Rectifier; Switching Power 0.30
(Pin/Schottky); or Reverse Voltage 0.50
Thyristors (SCR/ Surge Current 0.50
TRIACS) Fwd Current 0.50
Varactor Power 0.50
Reverse Voitage 0.75
Fwd Current 0.75
Zener Power 0.50
Fwd Current 0.50
Zener Current 0.5 (I,max + I nom)
Reference Power 0.30
Fwd Current 0.50
Zener Current 0.5 (I,max + I nom)
A1l Types Junction Temp 1100C Max
GENERAL NOTE: For power or current derating, the rated stress value
decreases as the temperature increases above the temperature derating
point (Ts). (See MIL-HDBK-217 discrete semiconductors and the part

P
spec1f1cat1on )} In no case should the actual power (P) or current (1)
rise above the line connecting points A, B, and C, as shown in Figure 2.
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APPENDIX

TABLE III. Transistor derating criteria.
TRANSISTOR TYPE CRITICAL STRESS DERATING FACTOR
PARAMETER
General Purpose Power 0.50
(<500 MW) and Current 0.75
Switching Voltage 0.75
Power Power 0.30
Current 0.75
Voltage 0.75
JFET Power 0.50
Voltage 0.75
A11 Types Junction Temp. 1100C Max

GENERAL NOTE:

For power or current derating, the rated stress value

decreases as the temperature increases above the temperature derating

point (
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APPENDIX

TABLE IV. Resistor derating criteria.

NrereTnNnn runc rDYTTINCA cTrnccc NCDATTIAN, CACTND
KCoLoiunn 1 i1rc UR1IP1IVAL OINLOO ULRATLIYO T AVIURN
Fixed
Carbon Composition Power 0.50
Film Power 0.50
Wirewound,; Precision
1.0% tolerance Power 0.50
0.5% tolerance Power 0.25
Wirewound, Power Power 0.50
Variable
Wirewound Power 0.50
Non Wirewound Power 0.50
A1l Tvnecg Vo1t ane 0 RO
A1l Tyneg Voltage 0.80

GENERAL NOTE: For power derating, the rated stress value decreases as
the temperature increases above the temperature derating point (Ts) (See

resistor specifications). The derating factor shall be applied to the
matad ctumacre ualiina e~ Fhat 3n nA ~raca 0311 Fha actiial mAauanm DY s en
ratcuy >>LrIred>d> vailutc >uU turilau 1H U Lad>c wilt1l Lviic actvuail }JUWCI \I’} P 1O>¢C
above the line connecting points A, B, and C, as shown in Figure 3.

(2]
£
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APPENDITX

TABLE V. Capacitor derating criteria.

TYPE CAPACITOR CRITICAL STRESS DERATING FACTOR
DADAMECTLCD
TrARANKILILRN
Fixed ;
Ceramic, Glass, 3
Porcelain, or §
Mica Voltage 0.50 |
Paper/Plastic Voltage 0.50
Tantaium Volitage 0.70
(Foil/Film) Temperature 700C Max
Tantalum Voltage 1/
(Solid) Temperature 700C Max
i
Tantalum Voltage 0.50 5
(Wet-siug per ;
MTI ~ 20NNL 19D
FlL=UL=0JUVUD/ L
anly)
A AR lJ ’
Aluminum Voltage 0.50
Temperature 850C Max
1amas ok A
var idoie
Ceramic or Glass Voltage 0.50
Air Voltage 0.30

1/ The derating factor is a function of the series resistance value as
follows:
Series Resistance Voltage Derating Value

3.0 Ohms/volt 0.60

2.0 Ohms/volt 0.50

1.0 Ohms/voit 0.40

N L Nbwsn~ /..~74 N N

U.O UNiiS/vo iL U.JdJV

N 1 Nhme /unlt N 20

Ve d Vilnio /s vu i v v o

GENERAL NOTE:

Voltage values include the sum of DC and peak AC voltages.

For voltage derating, the rated stress value decreases above the temperature
derating point (Ts) (See capacitor specifications). The derating factor

shall be applied to the rated stress value so that in no case will the
actual voltage (V) rise above the line connecting points A, B, and C, as
2

chawn in Fiaur
DIV e ) |3u|

(=3
<
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Relay/switch derating criteria.

~

I

Contact Current

~

Contact Current
Contact Current

)

Power Relay/Switch

Capacitive

[}
>
op-
)

(V]
-
un

[«

Inductive
Motor

0.50

Contact Current
56
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APPENDIX

TABLE VII. Miscellaneous parts derating criteria.
PART TYPE | CRITICAL STRESS PARAMETER DERATING FACTOR
!
Transformers and | Insulation Breakdown
Chokes Voltage 0.50

Current 0.70
Hot-spot Temperature i/
Voltage Between Windings 2/

Connectors Voltage 3/ 0.50
Current (contact rating) 0.50

Fuses Current 4/

1/ Part shall be used at winding temperature at least 300C below

insulation rating.

’ Voltage maximum between windings or windings to case shall not exceed

60 percent of rating for steady state conditions or 90% of rating

with +tvanciantc
Wil uiaiisiciius.

at which the equipment is expected to operate.

Derating factor shall be based on the highest anticipated altitude

For fuses mounted on printed circuit boards and conformally coated:

4/
Fuse Current Rat
0.125
0.5
1.0
2-15

(2]
~J
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APPENDIX

30.1.3)

Max Acceptable Stress Value (Para.
a

Actual Stress Value (Nominal) (Para. 30.1.4)

S
Max Accept Stress Value

Rated Stress Value

Derating Factor:

Stress relationships.

FIGURE 1.
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APPENDIX

(RATED STRESS VALUE)

" 'ACCEPTABLE OPERA-

: AN
TING RANGE E \\\$;:) \\\\\\\\

Ts 1100¢ Tmax

STRESS VALUES *
G 3
D
’a

TEMPERATURE (Ambient or Case-as appropriate)

* Power or Current

FIGURE 2. Stress values vs temperature - use with Tables II and III.

fARTEA ~ATTACESe iAo tie )

(KATEDU SIKED>S VALUL)

(MAX ACCEPTABLE  7a¢;, 7 "\
STRESS VALUE) VNN

® O
' !
ACCEPTARLE OPERA- ~_ \
TING RANGE : ~N\

STRESS VALUES *

Voltage - Table V

SO

FIGURE 3. Stress values vs temperature - use with Tables IV and V.
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Actuators, switch .
Adapters,
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Adjustment screws .
Air filters .
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rf (connectors)

'equipment of estab11shed :

Approva] procedure for equlpment of new des1gn

Arc-resistant materiai
Assemblies
Cable .

Printed w1r1no
Wavequide . ..
Automated Englneer1ng

(AEDPS)
Bearings

D IUWE’ S .
Qn ::v~r|c

Printed wiring
Terminal . .
Bolts (see Screws)
Boots, dust and water
Brazing . .
Buttons (keys, télépnO
Cable assemblies
Tdnnf1f]r;ﬂ']hn of

Cable, electrical

Flat multi-conductor

General purpose (600

Other than power or
instaliiations .

FOFLdDIE pUWET

CAlar_cndi
\lUlUl \.\JUIIIH

Power, and contro]

Radio frequency (rf)
Short runs and proto
Special purpose (up

S .

Document Preparat1on System

seal

ne)

volts and be]ow) .
rf coaxial cable for f1xed

tyne. %or : .
to 600 volts)

Switchboard telephone .

26-pair field communication
Frahla chinldina (. 1v~1 A nvartars
vauviic )IllClUllly \Wll 3 P' uc uvio
Cable straps and clamps
Cabling . .
Cams .

Metallic cams .
Plastic cams
Capacitor chips .
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Capacitors C e e
Variable A1r-d1plnrfr1r rotary

Castings (metal) . . . e e e e e e e e o ... 3.9.10.1
Ceramic material and parts G I A
Ceramic substrates . . . G I R e £
Certification of test data P B 3
Chassis, grounding to . . . . . . . . . . .. . . . 3.11.11.1
I"‘...,...-& hinm =i, ~Avan 2 1N Q
LIrCuit oreakers e o e e e e s e 4 e e e e a4 e e . J.1VU.0
1 amnc
UIUIIPJ
Cable . . . . . . . . . . ... ... .. ... 3108
Tube . . . . . . . . . ... ... ... .. 3.10.38
Cleaning . . . . . . . . . . . .« .« . v« . ... 3.11.3
Clearance (wiring practices) . . . . . . . . . . . 3.11.10.2
Coatings, conformal . . . . . . . . . . . . . . . . 3.10.32.1
Coiis . .. . .. . . . .. . 3.10.41
Color (finishes, protective) . . . . .. .. 3.11.4
trAlav Nn€f +avtilac [€ihvniie ma¥tnrial Avrmaanirs ) 2 Q A o
LU Il Ui LEALITITYS (1 1UTUUS, nacver rat UISGIIL[ . . DTty U
Connections e e e e e e .. 3.11.10.7
Connectors (e]ectrlca]) e e e e e e e e e 3.10.9
Audio, special purpose e e e e e e e 3.10.9.1
Flat cable . . . . e e e e e e e o ... 30100902
Heavy duty, general purpose power . . . . . . . 3.10.9.3

Miniature, genera] purpose, multi-contact, Tow

power, audio, and control 10.9.4
DAacinin TRY adAaAd &5~ ) TN N
rower {Lbiaugu Ly'.)t‘) . e . . 1U.9.2
Dvrinted wivrina hnard 1N Q A
T diiecu wii Jiry vudin u . . . . AU . J .U
Rack and panel . . . . . . . . . ... .. .10.9.7
Radio frequency . . . . . e e e e e e e 0.9.8
Right-angle power and control e e e e e e e e 0.9.9
Tactical communication cable . . . . . . . . . . 0.9.10

Contractor's statement . . . . . . . . . . . .

e e pd PN ) e
(&)

Converters, rotary power . . . . . . . . . . . ..
Cords, electrical . . . . . . . . . . .. .

Controis . . . . . . . .. oL 0.10
Vannhke N 1N 1
NHUD> . . o e e . . . U.lu.1
Tunina=dial mechanicme n 1in 2
TUITITIIYTu TGy wcwnQie i oo - . . . . . V.lU.C
Windows . .. 10.45

10.
10

WWwWWwWwWwwwLwwwwwwww w

Assemb11es .o . e e .10.11.6
Audio frequency, low capac1tance e e e e e 10.11.1
Audio frequency, miniature . . . . . . . . . .. 10.11.2
Audio frequency, short lay . . .. .10.11.3
Ciihminiatire artdin frenmiiancyu vatvartila and
CSUUIiIiT T Aavul © uuu i v IICL!UCII\, ’ fCcLracL v i anug
striaght e e e e e e e o .. .. 3.10.11.4
Tinsel .. . . 3.10.11.5
Cork . o .. 3.9
Crystal
Holders (enclosures) . . . . . . . . . . . .. 3.10.12
Oscillators . . . . . . . . . . . . . . .. ... 3.10.28
Ovens . . . .. .. . . 3.10.29
Dar+i3€finve {ecan T khae Alartinan 2 1N A0
neeLit ier > \DCC IUUﬂb, CICL\JU\) . . . . . Jd.1vu.487
Initc anartz and rrvctal hnldave (anrlnciivac) 21N 192
Vil 1 LS, Huar v, Uiy vi yovda nuiIuct o LTl ivour CD/ JedVU L1 O
Data requirements . . . 6.1.2
Definitions . . . . . . . . . . . . . . . .. 3.1
Derating . . . . . . . .. 3.6
Descriptive 1nformat1on and Just1f1cat1on .. 3.4.2.2.1
Dissimilar metals . . . . . . . . 3.9.10.2
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Documentation . . . . . . . . 3.4.2.2.2 12
Drawings . 3.4.2.2.2.a 13
Dynamotors 3.10.27 34
Electron tubes . . .. 3.10.42 38
Encapsulation and embedment (pott1ng) . 3.9.5 19
Equipment of established design . . 3.1.4, 3.2.2 11
Equipment of new design . . 3.1.3, 3.2.1 11
Equipment protection degrees 3.15 44
Dessicated design . . 3.15.2 44
Hermetically sealed . . 3.15.1 44
Sealed spaces . . 3.15.3 45
Equipment storage deS1gn cons1derat1ons . 3.14 44
Established design, equipment of 3.1.4, 3.2.2 11
Established re11ab111ty - 3.7 15
Discrete semiconductor dev1ces 3.7.1.2 16
High reliability parts 3.7.1 15
Microelectronic devices . 3.7.1.1 15
Parts . . . Table I 15
Passive and other e]ectr1ca1/electron1c and
electromechanical . . 3.7.1.3 16
Fasteners (see Screws) 3.10.35 35
Felt . C .. 3.9.6 19
Fibrous mater1a1 organic . 3.9.7 19
Filters, air . 3.10.13 29
Filters, e]ectr1ca1 3.10.14 29
Finishes, protective 3.9.10.3, 20
3.11.4 40
Fittings, lubrication . . 3.10.24 32
Flux (soldering) . 3.11.7 41
Fungus resistance of materlals and parts 3.8.3 17
Flexibility . . . 3.8.3.2.3 18
Materials in equ1pment of estab]1shed des1gn 3.8.3.2 17
Treating materials 3.8.3.2.1 17
Materials in equipment of new des1gn 3.8.3.1 17
Parts in equipment of established design 3.8.3.4 18
Parts in equipment of new design 3.8.3.3 18
Requirement to be specified for fungus res1stance
of materials . 3.8.3.2.4 18
Requirement to be spec1f1ed for fungus res1stance
of parts e e 3.8.3.4.2 18
Toxicity 3.8.3.2.2 18
Treating mater1a1s 3.8.3.2.1 17
Treatment of parts 3.8.3.4.1 18
Fuses . . .. Table VII 30
Fuses and fuseholders .. . 3.10.15 30
Gear assemblies, cams, and gears 3.10.16, 30
3.10.16.2 30
Metallic gears . 3.10.16.2.1 30
Planetary or ep1cyc11c gears 3.10.16.3 31
Plastic gears . 3.10.16.2.2 31
Spring-loaded or sp11t gears 3.10.16.4 31
Spur and bevel gears 3.10.16.5 31
Worm gearing 3.10.16.6 31
General surve11}ance 3.13 43
Corrosion . . . 3.13.1 43
Surveillance of subcontractors 3.13.2 43
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Generators, motor .
Glue (see Adhesives)
Grease (see Lubricants)
Grooved pins

Grounding . .
Wire and cab]e sh1e]d1ng
u?OUp A 1nspecL10n

Prnup R 1ncpnr+1nn

Group C inspection . . . . . . . . . . . . ...
Hardware for chests, cases, canvas, and leather .
Harness, wire . .

High re11ab1]1ty parts

Hookup wire . . . .
1oent1r1cat1on marK1ng (see NarKIng)
Identification of cable assemblies

Identification of u1r1ng

LU PvQuv rune

Inductive and capacitive effects (w1r1no oract1ces)

Inductors

Inserts .

Inspection (see Qua11ty conformance)
Inspectio pr oceoures .

(]

Internal (keys, telephone)
Sheet (keys, telephone)
Thermoplastic .
Integrated electronics (m1croc1rcu1ts)
Interchangeab1]1ty

cenlatnre chnrk
sgiators,

Keys (telephone) . e e

Buttons and pushers, insu]ation for .
Internal insulation .
Moisture resistance .
Sheet insulation
Testing of

Knobs (control)

Lamps, 1amph01ders, and Tlights
Leather .

Level vials .

Lights
Lines, rad

3
|

r ____________

L;DL Ul
lnrb1ng to
Lockwashers

Lubricants .

Lubrication f1tt1ngs

Lug terminals . e e e e
Machine screws . . ..
Magnes1um and magnes1um a]]oys

Mannat wiva
||u5ll‘.l¢ “ll - .

Marking .
Mask1ng of thermosett1ng p]ast1c mater1a] dur1ng
overall treatment of equipment
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Materials ...

M- b . 2a P 4+ 2 An

Mecnanicail inSpeclion

Ma+ale and finichac

recLvaro (I RAV] VI olnIieo
Facfinnq

Dissimilar meta]s
Finishes, protective .
Magnes1um and magnes1um alloys
Meters, 1no1cat1ng, and accessories
I"llLYU(.IYLU!Lb
Discrete chip pass1ve dev1ces for hybr1d
microcircuits

Discrete sem1conductor dev1ces and m1croc1rcu1ts

Hermetically sealed hybrid microcircuits
Hybrid microcircuits

Nonstandard discrete sem1conductor d

c1rcu1ts o1screte pdbSIve devices a

w

TGocvicTLvuduvcu iy g LRV A VI

M111tary detail spec 1f1cations and
sheets . . e e

Military Parts Contro] Adv1sory Group (MPCAG)

Moisture resistance of materials and parts

Motors, dynamotors, rotary power converters, and
motor generators e e e

ecification

- »n O

Nhwr Ancinn ol nmo
l‘CW uco lﬂll YU et
Nonstandard item(s)

Approval of

Review e e e e e e e e e e e e e e
Nuts, anchor, clinch, staked, and pressed-in
Ordering data .

Data requirementg

Dvnarinivoamant vamiii
Procurement requivrements

Oscillators, crystal

Ovens, crysta] . ..
Overall treatment of equ1pment (MFP)
Panels, integrally illuminated

Parts .

Parts contro] program

~ i~ AanAd mvvAAA
N)
C
2

5

Spring ana gluuvcd

ic material and pAV‘fC
Thermoplastic
Thermosetting .

Plugs (telephone)

P1ywood

Pott1ng (encapsulat1on emoeoment)

Power converters, IULary

Power distribution wiring 1dent1f1cat1on
Printed circuit cn]dpr1nn

LA ER AV SV T

Printed wiring
Printed wiring assemb11es
Conformal coatings

"0
-t

—
v
('+ -

Connectors
Printed w1r1ng Doaros BN
Naa2nd~d it~ Aah1Aa
FrimLeu wirinyg, flexible
Dvnrodiivoc
1 vvoLuuln vo
Processes
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Protection (wiring practices) . . . . . 3.11.10.3 42
Protective finish . . . . . .. .. R 3.11.4 40
Pushers (keys (telephone)) . . . e .. 3.10.21.3 32
Quality assurance provisions . . . . . . Section 4 45
Quality conformance inspection . ‘ A 4 45
Group A inspection . . . R | I ¢ 45
Group B inspection . . . . . | 4 46
Group C inspection (telephone-type keys only) . 4.2.3 46
Test1ng of telephone type keys e e e e e ... 823 47
Testing of variabie, air dielectric, rotary
capacitors . . . . . . . . . ... .. . 4.2.2.1 46
Visual and mechanical inspection . . . ... 42101 45
Radio frequency connectors and adapters . .. Table VI 28
Radioactive materials . . . . . e e e e e .. 3917 23
Ratings . S N 15
Rectifiers, crystal (see Tubes, electron) . . 3.10.42 38
Relays . . . . . . . . .. . .. 3.10.33 35
Reliable parts . .o .o . B 15
Requirements . . e e e e e Section 3 11
Resistor chips . e e e . .. 3.10.26.1.4.c 33
Resistors e e e . e .. . 3.10.34 35
Resolvers . .. . . .. 3.10.37 37
Responsibility for 1nspect1on .. . 4.1 45
Rivets and riveting . .. .. 3.11.6 40
Rotary power converters . . .. . . 3.10.27 34
Rubber . . .. . . e e e . . 3.9.13 22
Salt spray (corrosion) resistance of materials and
parts . . - . . .. . 3.8.2 16
Scope . .. oL Lol o Lo o e e e Section 1 1
Screws, other threaded devices, and related parts . 3.10.35 35
Selection . . . e R e 3.3 11
Self-locking screws co. . e . . 3.10.35.2 35
Semiconductor devices C e e e N 3.10.36 37
Servomotor, synchros, resoivers, and tachometer
generauors e e e e . e e e e e ... 3.10.37 37
Setscrews . R .. . . 3.10.35.3 36
Shielding, wire and cable . . . . 3.11.11.2 43
Shields, tube . . . . Ce e .. .. 3.10.38 37
Shock isolators . . . . . . e e . 3.10.19 31
Shunts, meter e e e e e e e« . < .. 3.10.25 32
Sleeving, insulating (wiring practices) . . . . . . 3.11.10.5 42
Sockets, tube shields and tube clamps . 3.10.38 37
Soldering . e .. .o . . 3.11.7 41
Printed r1rrn1f cn]dor1ng L. A 3.11.7 .1 41
Splicing and stretching (w1r1nq oract1ces) .. 3.11.10.6 42
Spr1nq and grooved pins . . . . . . . . . 3.10.31 34
Springs . . . . . . e .. . . 3.9.14 22
Standard and nonstandard 1tems . . . 3.4.3.1 13
Standard item(s) . . . . . . 3.1.1, 3.3.1, 11,
3.4.2.1 i2
Straps, cable . . 3.10.6 26
Substitutions . . . . . . .. 3.5.1 14
Substrates, ceramic . . 3.9.3.1 19
Switch actuators . . . . 3.10.1 23
Switches .. . . .. . 3.10.39 37
Synchros 3.10.37 37
65
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Tachometer generators
Tape, electrical
Technical data requiremen f

Telephone jacks and plugs .
Telephone keys .

Terminal boards

Terminals, fixed and term1nal boards
Terminais, Tug

Terminations, part

Toci’ d:+:: .

rprt1f1cat1on of .
Testing (see Quality conformance)
Textiles, color of
Thermop]ast1c material

Thermopliastic materials and parts .

Thermosetting material .
Thermosetting plastic mater1als a.d parts
Threaded bushings

Threaded devices . .

Tightening of threaded parts

Tinsel cord . .

Tolerances for cable assemb|1es ana coro assemolles
Torque for tightening steel-threaded parts

TAavicity
lUA|\4|l«‘y

Transformers, 1nductor< and CO]]Q ..

Transistors (see Sem1conductor devices)

Transmission lines, coaxial .

Treatment, overall, MFP, of equ1pment . .

Tropicalization (mo1sture salt spray, and Tungus
resistance) of materials and parts

Tube clamps .

Tube ch1o1(‘|c .

Tubes, current- reaulat1no (see Res1stors)

Tubes, electron . ..

Tubing-dial mechanisms (contro]s)

Twisted pair (internal hookup wire)

Vials, Tlevel

Vibrators

Visual and mechani

Washers . e e e e e e

Waveguide, wavequ1de assemb11es coaxia] transmis-
sion lines

Welding .

Windows .

Wire and cable sh1e1d1ng

Identification of w1r1ng
Magnet wires
Wire harness
Wire-wrap terminatio
[R4NW

wwmg pY‘aCTJLeS N
Cabling

Clearance . . .
Connections (term1nat1ons)
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Inductive and capacitive effects . .
Insulating sleeving . . . . . . . . .
Dvntartinn
FruLcTuoutuvivun . . . . . . . . . . .
Splicing and stretching . .. .

T
Wood screws . . . . . . . . . . . . . ..
Workmanship . . . . . . . . . . . . o . ..
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Referenced Requirements of MIL-STD-454, "Standard General
Requirements for Electronic Equipment"

MIL-STD-454 Requirement MIL-P-11268
No. Title Referenced Paragraph
2 Capacitors 3.10.7
3 Flammable Materials 3.9.11
4 Fungus-Inert Materials 3.8.3.1
5 So]der1ng 3.11.7, 3.11.7.1, 3.11.10.7.1
6 Bearings 3.10.2
7 Interchangeability 3.5.2
g Workmanship 3.11.3, 3.17
10 Eiectrical Connectors 3.10.9
11 Insulating Materials, Electrical 3.9.15
12 Fastener Hardware 3.10.35, 3.10.35.8, 3.11.6
13 Structural Welding 3.11.9
14 Transformers, Inductors, And Coils 3.10.41
17 Printed Wiring 3.10.32
18 Derating of Electronic Parts & Materials 3.6
19 Terminals {Terminals, Boards, & Strips) 3.10.40, 3.11.10.7.2
20 Wire, Hookup, Internal 3.10.46.2
21 Castlngs 3.9.10.1
23 Adhesives 3.9.1
24 Welds, Resistance, Electrical Interconnections 3.11.10.7.1
26 Arc-Resistant Materials 3.9.2, 3.9.11
28 Controis 3.10.10
25 tlectron Tubes 3.10.42
30 Semiconductor Devices 3.10.36, 3.10.26.1.3
33 Resistors 3.10.34
37 Circuit Breakers 3.10.8
38 Quartz Crystal Units 3.10.12
39 Fuses, Fuseholders, and Associated Hardware 3.10.15
40 Shunts 3.10.25
41 Springs 3.9.14
42 Tuning Dial Mechanisms 3.10.10.2
43 Lubricants 2.9.9
44 Fibrous Material, Organic 3.9.7
46 Motors, Dynamotors, Converters 3.10.27
47 Encapsulation and Embedment (Potting) 3.9.5
50 Indicator Lights 3.10.22
51 Meters, Eieciricai Indicating and Accessories 3.10.25
53 Wavegu1des & Related Equipment 3.10.44
56 Rotary Servo Devices 3.10.37
57 Relays 3.10.33
58 Switches 3.10.39
59 Brazing 3.11.2
60 Sockets, Shields, and Clamps 3.10.38
64 Microelectronic Devices 3.10.26
65 Cabie Coaxial Radio Frequency 3.10.5
66 Cab’nc MU1ItICUlIduL.tUI 3.10.5
69 Internal Wiring Practices 3.11.10, 3.11.10.5
72 Substitutability 3.5.1
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