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MILITARY SPECIFICATION

FIRE CONTROL MATERIEL,
MANUFACTURE AND INSPECTION,

This specification is approved for use by Armament Research and
Development Center, Department of the Army, and is available for
use by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for the
procurement, manufacture and inspection of systems, components, and assemblies
used ip fire contrel maceriel.

ol
- 2. APPFLICABLE DOCOMENTS
2.1 Govermment documencs.

2.1.1 Specifications, standards and handbooks. TUnless otherwise specified,
the following specifications, standards, and handbooks of the iasue liscted in that
{ssue of the Department of Defense Index of Specifications and Sctandards (DCODISS)
specified in the solicitation form a part of this specification to the extent
specified herein. . :

SPECIFICATIONS
MILITARY

MIL-G-=174 = Glass, Optical ‘ ‘

. MIL-5-901 - Shock Tests, H.I. (Righ Impact), Shipboard Machinery,
Equipment snd Systems, Requirements for (Navy) '

MIL-C-6021 - Castings Classification and Inspection Of .

MIL-B-6083 = Heat Treatmeat of Alumi:um Alloys .

MIL-B=-6875 - Heat Treatment of Steel (Aerospace Practice), Process Eor

MIL-B-7883 - “Brazing of-Steels, Copp:r, Copper Alloys, Nickel

Alloys, Aluminum and A uminum Alloys

. Beneficial comments (recommendatons, additions, deletins) snd any pertinent
data which msy be of use in improving this document. should be addremed
w: Commander, US Army Armament areh and De selopment Center, US

Army Armament. Munitions and Chemical Command, AT “N: DRSMC-TST-S(D).

" Dover, New Jersey 7801 by uning the self-addresied Standardizaton Document

Improvemen: Propesal (DD Form [428) appearing attheen of thisdocumentor by
letier. m—
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MIL-5-13572
MIL-W=13773

m.-o-:l:aso

MTL-1-13857
MI1-3-19500
MIL-W-22248

MIL-M-318510
ML~ o Cs 8741

MIL~5-46864
MIL-A~48611
MIL-B=48612

STARDARDS |

FEDERAL

FED-STD-H28
FED-STD-101

MILITARY

MXL-5TD=22 -
MIL-STD=-34

MIL-STD-105

MIL-STD-109
MO~STD-130
MIL-STD=-171
MIL-STD-194

MIL-STD-202

MIL-STD-275
MIL-STD-276
ML~ STD~454
MTL-STD-810
MIL-STD-1450

MIL-SID-1460 -

DOD~-STD-1866
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Spring, Helical, Compressicn und Extension

Welding, Repalr, Of Readily Weldable Steel Castings
(Other than Armor), Metal-Arc, Manual

Optical Components for Fire Control lastruments;
General Specificatics Governing the Manufacture,
Amsemhly and Inspection Of

Imprnpatm of Mstal Cascing

Seniconducter Devices, General Specificatiom For

Waldments, Alumioum and Alumicum Alloys

Microcircuits, General Specification For

Soldaring, Msrual Type. Bigh Reliabhility.
Electrical and necl:run:l.c Zguipment

Solder Bath Soldering of Printed Wiring Assemblies

Adhesive System, Epoxy-Elastomeric, For Glass to Meral

Bcndins with Epo::y-ﬂuto-uc Adhesive Systenm,

Clams ra H.r.n'l

Screw-Thread Standards for Federal Services
Tast Procedures for Packaging Materials

¥Yelded Joint Desigo
freparation of Drawvings for Optical Elements
and Optical Systems Generzl Requirements For
Sazpling Proceduras and Tables for Ipspection by
Attributes
Quality .Assurance Terms and Definitiocns
Idengification Marking of US Milicary Property
Finishing of Matal and Wood Services
Systems for Psincing aod ﬂ.n.uu.ns of Fire Control
Haterial
Test Mathods for Electromnic nnd,nlcctmgl Component
‘Pares
Printed Wiriu; for Zlectronic zqum:
Ispreguation of Porous Honfarrous Macal Castings
Standard Genersl Requiremsnts for Elecfronic Equipwent
Eavirunsental Test Methods andm:ln.ggm ‘Guidélires
Lubrication of ¥Fire Control Instrunents ~
Soldering of Zlectrical Counectiona and Printed Wi-ing
Assexhlies, Procedurs For
Soldering Process, General Specificatiom For

Y
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HANDBOCKS
MILITAEY
MIL-EDBE-204 = Inspection Equipment Design
(copies of specificacions, gtandards and handbooks required by manufactursrs
40 comnection with specific acquisition functiocns should be obtained from the
contracting activity or as directed by the contracting officer).

2.1.2 Other government documents drawings and publicatiomns. The following

other government documents form a part of this specificacticn to the extent specified

bherain.
PUBLICATIORS
DSAM 41435.8 - BRadicactive commodities in the DOD supply sysctem
Code of Federal Regulationsa
CFR Title 10 = US Nuclear Ragulatory Commzission Rules and Ragulations
CFR Title 49 = Dept of Transportation Regulatioms |

(Application for copies should be addressed to Superintendent of Documents,
US Government Printing Office, Washinagtom, DC 20402).

2.2 Other publicatioms. The folloving othsr documsats form & part of this
specification to the extant specified herain. The {ssues of the documents vhich
are indicated as DOD adopted shall be the issue liated-in the current DODISS and
the supplemsnt therato, 1¢ applicable. . :

AMERICAN GEAR MANUFACTURER'S ASSOCIATION (AGMA)

AGMA 390.03 = Caar Handbook Volume 1=. GCaar Claasification, .
Materials snd Measuring Methods for Unassembled Gaars

(Application for copies of AGMA publications should be addressed to American
Gear Manufacturers Associacion, 1901 Horth Port Mysr Drive, Arlingtom, VA 22209).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST B46.1 =  Surfacs t‘xmr- (Surface Roughness, Waviness and Lay)
ANSI Y14.54 = Dimensioning and Tolatancing

ANST Y14.36 - Symbols, Surface Texture
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{Applicarion for copies of ANSI publications should be addressed to the
Amavpdman Caciery of Machanies]l Pnginears. 345 B. 47th Strasr. Hew York, NY

L =T B~ e T S —_—g——====

10017 or The American Hational Standlrds Inatitute, 1&30 Broaduvay, New York,
RY 10018). -

AMERICAN SOCIETY FOR TESTING AND MATERTALS (ASTM)

(Application for copies of ASTM publications should be sddressed to ASTN,

" 1916 Race Street, Philadelphia, PA 19103).

2.3 Order of precedence. Iz the event of a conflict baetvesn the taxt of
this specification and the refersuces cited herein, ths text of this specifica-

tion shall take pracedance.

3. REQUIREMENTS

3.1 General requirements.

3.1.1 Documenta. The Covermment shall not be hald liable for any expense
incurred by the contractor through the use of any documencs marked or
sizilarly sarked "FOR REFERERCE OHLY" since they are pmi.dd as advance

"notice and are intended only to aid in advance plm:.ng

" 3.1.2 Sub=contracts. The contractor shall be responsible for compliance
with all requirements of the contract, the drawings snd specifications on
the part of his sub-contractors, including those who supply Tav materials;
evidence of such cozplisnce shall de supplisd by the contractor.

31.1.1 Contractor radicactive ta disclosurs. In the event that require—

wents, of any US HRC License hel by the Coverament, compel disclosure of
data pertinent to that license by :h ‘cantractor, the cootractor shall comply

upon request of the licenses.

o

e
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3.2 Detailed requirements. Datailed requirements shall be as specified
on pertinent dravings and specifications referenced in the contract.
For the purposes of this specification, the term ngpecified” is intended .
as reference to "documents as applicable”, i.e., specificaciouns, drawvings, Quality
Assurance Procedures (QAP), etc. .

3.2.1 Dimensions and tolerances. The contractor shall adhare to the dimensions
and tolerances on the drawings; and in no case shall the dravings be scaled.
Incerprecation of tolarsnce symbols specified on dravings will be in accordance
with the specificaticms listed on the drsving. Firs Control drawings have been
generated to mumercus atandards over sn extended period of time. For this Teason,
curreat revisions of standards presantly in effect, such as ARSI Y14.5, may not
be applicable to older drawvings vhich have not been revised to comply with current
standards. Cecnflicts arising as a result of specified scandards or intarpretatiom
of symbology will be referred to the countracting officer for resoluticm.
Tolerances specified ou drawings have bsen selected for maximm producibilicy
consistent vith the intended function snd level of interchangeability desired.

3.2.2 Special accuracy. Compliance with the requirements of this specification
and of the applicable specificaticn or draving, as specified, shall be required
porwithstanding that all tolerances on the drawings may have been mat. Proper
precaution shall be e=ployed in the use of saximm drawving tolerances, since
under certain conditions the tolerances can accumilate and result in an
instrument that will not meet the requiresencs of the detail specification.
Special care shall bs tsken in laying out, machining, and assembling those
parts vhich require gelective assembly and hapndficting (e.g., vorms, woID
gears and journals) since the sccuracy of these parts bears directly cm the
final performances of the instrunent. Co=pleted instruments, in which
handfitting has been employed €0 such &0 extsnt as to renove from parts
mors material than that provided by the tolerances of the drawings for such
¢iceings, shall be accepted only on approval of the contracting officer.
Construction of a productiom pilot model has been found particularly
helpful and is advised in the case of fire control instruments, to prove
tolarances selected and the assexbly mathods employed, but is not required.
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3.2.3 Incompatidiliry of requirements. The provisions of 3.2.3 shall not
be construed as surhorizatiop to deviate in sny manner from the dimensional
linits imposed by applicable Govermment drawings. A dinensiooal incompatibility
will be gaid to exist only if the component cannot be made to assemble or function
properly even if manufactured to the wmost advantageous size within the specified
tolerance range; Or conversaly, if, in order to assemble and function properly,
the part camnot be manufactursd so as to meet the detailed drawing requitements.
1f, under these criteria, an incompatibility is found to exist between functiocnal
or psrformance requirements and tha detailed drswings, ths Covermant shall be

expediticusly advised in order that sppropriate corrective action can ba taken.

3.2.4 lIsterchangesbility. All componant parts, sssembliss, and sparas shall
be interchangeable without modification, except those parts which sust be fitted
at assembly (see 3.2.3). Contractors msy be required to participate in "inter-
changaability assessaeuts”, detailed instructions for which will be issued dy the
coutracting officer. The interchangs of parts say be required smong manufacturers
at :he discration of ths Government.

3.2. $ Commercisl quality. Parts and materisl specified as “commarcial quality”
or specified by meraly a pame in general commercial uss, such as "stesl”, "forged
stael”, "bronze”, "cast iron”, "brass”, "irill rod”, “lesther” and "wood", shall
be of high quality and fres from sny defect that would render then umsuitable
or inapproprists for its intended military application. Such parts snd material
shall not ordinarily be subject to tasts or aoalysss; houever, if thara i{s raason .)
to doubt the quality, the right shall be ressrved to maks such tests as the Govero-
ment deems pecessary. WNothing in this paragraph shall be interpreted to mean that -
qpuuu. material specificactions should be ignored. - .

3.2.6 Altarnate parta and material. The prefarred parts or u:nr.u.l as - )
spacified on the applicable dravings or specificatiocms shall ba used. . Alternate’
parts and matarial shall be used only if designated on the drawing or spproval
has been granted by the contracting officer. .

3.2.7 TFlat machined surfaces. Standards and classas of f:l.n:uh ;uu be -in
accordance with Amarican Hstional §tandard ANSI B46.1. Unless .

othervise specified, all parts of a flat machined surface sball be flat with .
respect to its refarence plans within the limits specified in Table I, and
{llustrated £fn Figurs 1. L
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SURPACE FINISE SPECIFIED 16 32 63 123 250
PERMISSABLE

wA" INCE PER INCH ) :

V:BI:glﬂﬂ .0003 .0004 .0006 .0008 .0016
YROM REFERENCE PLANE

TABLE 1
Peraissible deviation of a pachined surface from a trua plane

le—L GREATEST SPAN QF —w
BEARING SURFACE

el Dy nall iy REFERENCE

L A
L

g —

FIGURE 4
FLATNESS
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3.2.7.1 Flatness of ends, faces, shoulders or turned parts. Unless othervise .)

spacifisd ends faces, shoulders and their extended surfaces shall be flat within
.001 inches per inch of dismeter. Refarsnce will be perpendicular to the axis.
3.2.7.2 Aligoment of plsne surfaces. Unless otherwise specified, when a '
draving indicates two or more machined plane surfaces to be in the same plane,
the finished surfsces (determined on the assumption that the intermittent surfaces
form a continuous surface) shall be within the linit specified in Table I.
' |
1

3.2.8 Perpendicularity

3.2.8.1 Perpendicularity of intersecting surfaces. When two machined surfaces : |
are shown on a drawing, intarsecting at right angles (extended to intersect if
necesaary), the referencs planes reprsssuting the finished surfaces shall be
square within .001 tnch per_inch (unless otherwisa specified) provided that the
out-of-squareness does not cause dimensicns to excesd tha size tolsrance. Where
practicable, the short surface should ba chacked agsinst the long surface. .
. _—
3.2.8.2 Perpendicularicy of s machined hole intersecting s machined surfaca,
Unless othervise specified, if a drzwing shows a machined hols intarsecting a
machined surface at right (to intersect if necessary), the center line of the
finished hole shall be squars within refarence plane representing the finished
surface within .00l inch per inch of axial length. This does mot apply to tapped
or drilled holas.

3.2.8.3 Perpecdicnlarity of holes drilled into a machined surface. Unless
otharwvise specified, if & drawing showvs a hols drilled ‘into & machined surface, .
the center lins of the finished hole shall be square with the reference plane of .)
the finished surface in accordanca with Table II.

DIAMETER OF EOLZ SQUARFNESS TOL
FROM TO "j PER IN, DRILL DEPTE
0 .040 010 MAX
. .040 1249 .010 l
1258 249 .008
.+250 499 .008
500 749 .006
.750 .999 .008
1.000 | 2.000 .00S
OVER 2.000 .002 |
<]
TARLE II :
Permissible perpendicularity of a drilled heole from a machined surface . )
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3.2.8.4 Perpendicularity of intersecting machined holes, When a drawving
shous twomachined holes with their center lines in the same plane and intersectinog
at right angles (extended to intersect if necessary),unless othervise specified,
the centar lines of the finished boles shall be square within .00l inches per
inch. This does not apply to drilled or tapped holeas.

3.2.9 Parallelism

3.2.9 .1 Parallalism of machined surfaces. If tvo machined surfaces are shown

oo s draving as being parallel and ome is located from the other, the raference

planes reprasenting the finished surfaces, unless otharwise specified, skall be
parallel withip .00l inch per inch. Whers practical, the short length shall be
checked sgainst the long lemgth. In Bo case shall the toral lack of parallelism
csuse the actual measurement between the reference planes at the ends of the short
surfaces to be outside the limits of the governing dimensicm.

3.2.9.2 Parallelism of a machined hole to a machined surface. Unless
othervise specified, if a machined hole is indicated on a draving as being parallel
to a machined surface, and located from it, the centar line of the finished hole
shall be parallel to the rsfersnce plane representing the finished surface wvithin
.001 inches par inch. This_doea not_apply_to_drilled or tapped holes.

3.2.9.3 Parallelism of machined holes. Unlass specified, vhen twoc machined
holes are shown oo & draving as being parallel, and ome is dimensioned with
reaspect to the other, the center lines of the finished holes shall be parallael
within .001 inch per inch of hole length. This does not apply to drilled holes.

3.2.10 Concentricity. Unlass otherwise specified, two diamaters shown
coocentrie on a draving shall mot run eccentrically more that the arithmetical
sum of the tolermnces indicated oy the drawing for those dismaters when checked
against aach other. .

3.2.11 Roundness. Unless otherwise specified, the cut of roundness of

the cylindrical features of parts shall not exceed the tolarances specified
for that feature.

3.2.12 Standard machining Tequirements.

3.2.12,1 Chamfer cu threada. All machine cut threaded emnds, external
and internal, except tapped boles ars chamfered at 459. Tapped holes ars to
be countersunk approximately 120°, wngle included, to minimize the effect of the
burr due to tapping, except vhers thin stock sakes this impractical. See Table III

for countsrsink hole diamecers. HNHote: Countar sinks are to be concentric within
.005 m 'r- I. g. - "
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TAF SIZE COUNTEASIER DIA
RO. O <080 MAX
1 .093
TABLE ITI - : 2 109
Maximm countarsink ) 3 125
ter for tapp
oles ta te
tapping burr & 140
3 «156
6 171
8 «203
10 « 234
k «296
OVER ik 10 ) TAP SIZE + .046
3.2,12.2 Square of threads. nnlo;i otherwvise specified, the axis of die or
tap cut threads shall be squars with the facs or shoulder within .002 inch per
inch of thread length; the axis of latbs cut thrasads shall bs squara within

.00l inch per inch of thread lemgth.

3.2.12.3 Corners, sharp edges and burra. Unless otherwise specified, all
corners and edges shown sharp shall be broken .003" to .030" radius or beveled

A30,

Whare parts fit or work together, the corners shall be so broken that there

is no interference baetvsen parts. All sharp edges, burrs, and rough surfaces of

thraads shall be removed.

I

1
-——

o

C Y
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3.2.12.4 Tool relief for grinding to shoulders. Unless otherwise specified,
a tool relief is permitted at external and internal shoulders. Undercut diamecers
mey be .006” to .010" beyond the finished diameter. Width of undercuts shall
pot exceed .030". Maximum a’lowable roughness on tndercuts is 125 ClA.

. 3.2.12.5 Spot facing. Unless otherwiss specifled, the ninimnn depth for
spotfaciag is the depth necessary to provide 75X cleanup of the spotface area,
the maximum depth is .010" beyond 100Z cleamup.

| .
3.2.12.6 Tolerances for drilled or round punched holes. Unless othervise
specified, whare a drawing states a hole size without specific tolerance, the
tolerances of Table IV shall apply: Unless othervise specified, holes may be
either drilled or punched. Out of round tolerances must be vithin size tolerance.
Maximum roughnass for punched holes is 250 CLA and for drilled holes 125 CLA.

DIAMETER OF HOLE j " VARIATION FROM

FRON — TO BASIC SIZE
0 .040 +.001 - .000
.040 \1249 +.002 = .000
2125 . 269 +.003 = .000
0250 0‘99 . +l° - . 00
. .500 L7649 — +.006 = .000
) . .750 999 +.008 -~ .000
1.000 2,000 +.010 - .000
OVER °2.000 _ SPECIFIED ON

DWG

TABLE IV

Permissihle size tolerance for drilled or round gggched holes

3.2.12.7.. Turning centers. Ualeas othervise specified, turning centars
may remain on parts requiring turning. Turniag centers shall not be permissible
vhen a pinning operation is required within 3/16" from the end of s shaft or if
turning csnters isterferes in any way with a pinning operation.

3.2.11 Electrical and electronic assesblies.
3.2.13.1 Electron tubes. - Each assembly that is procured with electrom tubes
shall be furnished with the same tubes used when the assembly vas tasted during

final acceptance. Unless separate packaging of tubes is specified, they shall
remain in the respective sockets occupied during the test.

i1
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3.2.13.2 Semiconductor devices. Unless othervise specified, semiconductor
devices are to be procured in accordance with MIL-5-19500. Detail requirements,
specific characteristics and other provisions which are sensitive to the
particular use intended shall be as specified. -

3.2.13.3 Microcircuits. Unless otherwise specified, womolithic, multdichip
and hybrid microcircuits are to be procured in accordance with MII-M-38510.
Detail requirements, specific characteristics and other provisions which are

sensitive to the particular use intended shall be as specified.

3.2.13.4 mddrus. Wires shall not be dressed or routed in sny manner
vhich wil]l allov them to touch or come in closs proximicy to hntprodnc:l.ng
cmnuvhi:hnymudnnzcm:hodnm

3.2.13.5 Soldcr!.ng of electrical comnsctions. Soldering of electrical
commections shall be accomplished in accordance with the visual illustrations, .
procedures and standards ocutlined in MIL-5-43743 and MIL-STD-1460. Solderi.ng
of printed wiring assemblies shall be in accordance with MIL-5-46844. - -

3.2.14 BRivets. Riveted parts shall be tight and undsmaged. Rivet heads
shall be seatad firmly against their surface. Loose, cracked, or badly formed
T ivits,; 1lncluding protruding countersunk rivet hsads, will not be acceptable.
Excess wetal shall be removed froa countarsunk head rivets. )

3.2.14.1 Perrous rivets. When riveting is to be accomplished by the pressure
method, ferrcus rivets 3/8-inch dismetar and smaller may be driven cold. Ferrous

rivets larger than 3/8-inch dizmster shall be driven hot unless special nu:horiu-
tion is ocherwise grantad by tha Centracting ozr.uu-

3.2.14.2 BNounferrous rivets. HNonferrous rivets shall be driven cold. - Age~
hardened aluminum—alloy shall be drivem by heavy blows or high pressure to svoid
bardening of the surface befors the bead is formed snd the hole completaly

()

®

filled. Quenched or rafrigeratsd alumimmealloy rivets shall be driven 1n lccord.nncc 3

wvith Tecormended commercial practice.

3.2.15 Lubrication. Cenerazl msthods of lubricating fire eontrol instruments
during fina) assembly or componeat sub—sssembly will be sccordance vith the

classification as defined in MIL-SID-1450. Special or delicate np'plicltions .
shall bes as specified.

3.2.16 Welding. Surfaces to be weldsd shall be clsan, fres from rTust, scale,
corrosion, dirt, oil, paint or other foraign substances befors walding coperations
are performed. Oxide films and other protective coating shall be remcved to -
the degres necessary to assure good waldability. Welding practice shall de in
sccordance with MIL-SID=22, MIL~#-13773, MIL-STD-1261 and m—n-zzzaa. Class 4

—_ - a (|
as applicabls.

o
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3.2.17 Brazing. Surfaces of parts to be brazed ahall be clean and free
of all grease, oil, dirt, oxides, and other foreign substances before the
brazing operation is performed. The finished brazed joint shall show visual
gvidence of soundness by exhibiting a uniform distribution of the specified
filler metal by capillary sction. Brazing shall be performed in sccordance
with MIL-B-7883 unless otherwise specified. .

3.2.18 Soldering, except alectrical ecnhnections. Soldering, other than
electrical comnecticns, shall be as specified. Soldering other than electrical

connections shall be in sccordance with DOD-STD-1866. .

3.2.19 Bonded {oints. The bonding of optical glass componenta to their
matal supports shall be in accordance with MIL-B-48612.  Bonding of other than
glass to metal shall be in accordanca with tha recommendad practica of the
nacerial manufacturer unless specified techniques ars prescribed om the drawings
or referenced aspecifications. .

3.2.20 Cleanisg. ALl incerfor parts and bearing surfaces of instruments
shall be thoroughly cleaned, dried, and free of duat, burrs, chips, and grinding

_ gompound beforse lubricatiocn or assembly. Grinding compounds that will impregnate

or adversely affect the specified finish shall not be used. Metal parts, after
fabrication, sball be cleaned in accordance with good commercial practice, OT
as specified in applicadle document. Clesning processes shall have no visible
or latent deleterious effect oo the equipkent. Corrosion shall be removed
coupletely bafore parts are sssembled into the equipment. After assesbly, (or
bafore assembly if necessary) components shsll be clesned thoroughly and shall
be frea from particles or solder, flux, and other foraign material.

3.2.21 Part identification and marking.

3.2.21.1 1Idencification.criteria. Unless otharwvise specified, parts shall
be individuglly marked vith the applicable idencifying oumber in accordance
with MI1-STD-130. The following types of items need pot be marked:

a. Parts vhich do not have suitable or sufficient surface,

b. wid commercial items.

¢. Components of inseparable assemblies which are permanently brazed,
wvelded, molded, riveted, nailed, sewn, glued, or bonded.

3.2.21.2 Identification spplication. Mesthods of identification application
shall be in conformance to MIL-STD=130. .
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3.2.22 Eeat treatment. Heat traatment will be performed in accordance
vith the requirements outlined in MIL-H-6875 or MIL-H-6088, as applicable,
unless otherwvise specified. .

© 3.2.23 Castings. Unless othervise specified, all castings shall conform
to the requirements of MIL-C-6021, Class 4. This requires that all castings
be subjected to sample inspection by sither the magnetic particle or penetrant
wathod, as msy be appropriate, in accordance with the requiresents and sample
size cable of MIL-C-6021. When impregunation is specified in the drawving, noo-
farrous castings shall be Mrm.ltd in accordanca with MIL-SID-276 sand ferrous
castings in accordance with MIL-I-13837, Type 1. PFioal pressure testing of all
castings -hnll ba candnc:d in accordance with the r.quulnu of MIL-STD-276.

1,2,2% s-rin.-s. . 3?2""‘= ghall nm'm to tha drasving requiremenrs nnless

othervise specified. In the absence of .p.;uu requirenents the !ouw—i—n
minisum provisions shall apply.

3.2.24.1 Heat treatment. Springs made of matarials that achisve thair
_________ [P, g, e, e ey b | Pnpgrers Y |

desired Properties Dy neai CTaAiEEEt, SUCh &S COPPRT—DEIYALIUS R1i07s, anoealesd

—w————carbon steels,-CRES-stssls, or hear resisting alloys, shall be heat :ru:ed to
the specifiad :cupu' after forming.

3.2.24.2 Grain orientation. PFlexure and forming of spring elements sbould
be designed to occur perpendicular to the grain of the material. Deviation -
fron ths perpendicular shall not exceed 43 degrees. This requirement spplies .)
to springs vhathar heat treatad or not.

3.2.24.3 BHelical springs. Halicsl springs sball comform to MIL-S-13572.

3.2.25 Caars. Unless otharwise specified, gears shall conform to the
applicable spacificatiocs and standards as defined by tha Amarican Caar

Manufacturers Associacion (AGMA). The quality level shall be consistent
with the performance rsquirensnts of tha end itsm.

3.2.26 Optical glass coated with, or compoments containing radiocactive

tarial., Pnlaas atharvisa snacifiad. all fira sontrol components canted

e a—— W e T e W e - - -

EE or containing radicactive matarial shall conform to the Buclear Regulatory
Commxisaion requirenants, as providad in Title 10, CFR, US Buclear Regulatory
CommissionRules and hgulat:l.ﬂu.

3.2.27 Augtocatalytic decompositicn of polyvisylehlorids materisl. Unless
otherviss specified, vinyl and polyvinylchloride insulacion, wiring sleeving,
f their

;uh:ing. etc., will not be used on fire control instruments because o
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fungus nutrient characteristics and the dangers of out gasaing during storage.
Outgassing proceeds under gmbient temperature conditioms but is accelerated at
high temperature or lov pressure and .is especially serious in closed contsiners.
These organics give off corrosive vapors which are aczive in sttacking merals,
plastics and elastomers and therafors are dc:rincntll to equipment longevity.

3.2.28 Vorkmanship. Worlmanship lhall be of a qualicy consistent with the
highast existing instyument producticm scandarda and practices. All finished
surfaces shall be protected against corrosicn or damage during manufacture prior
to delivery. All fins and other excess matarial shall be removed from castings
and forgings. All surfaces, including threads, shall be free from burrs and
sharp sdges. All material shall be sound, of uniform quality and coudition, and
free from seams, cracks, and other defects which may advarsely affect the strengch,
endurance, Or waar resistance of the part. : Adhasives shall be carefully applled
to all sssemblies, especially vhers raquired for proper ssaling and security.
Material shall act be creatad in any panner to conceal defects therein. Welding
or other means for the repair of defects in materials shall not be performed
unleas specifically authorized by the contracting officer. Ia addition, the
provisions of MIL-STD~454, Requirement 9 shall apply where applicable.

4. QUALTITY ASSURANCE PROVISIONS.

4.1 Responsibilicy for inspection. Unlass othervisa specified in the.contract
or purchase order, the coutractor is respousible for the performance of all

inspection requirements as specified herein. Except as otherwise specified i the
contract or purchase order, the contractor may use his own or any other facilities
suitable for the performancs of the inspection requirements specified hkeredin,
unleas disgpproved by the Government. The Governmant raserves the right to
perform sny of the inspections sat forth in the specification vhers such inspec-
tiona are desped necessary to assure supplies and services comform to prllcribld

requirements.

4.2 Inspection provisions for components and subassemblias.

4.2.1 Lot formation. Unless otharwise specified by the contracting officer,
inspection lot sizes and lot formation shall be in sccordance with MIL-STD-103.

4.,2.2 PExamination. Components and subassexblies shall be exsmined in
sccordance with the inspection requirements specified harsin. The inspection
tequirenents contained herein shall constituta the winimm inspection to be
performed by the contractor prior to submissicn for Government acceptance.
The Government reserves the right to inspect. for any applicabll requitennn:
and to reject individual nonconforuming items.

4.2.2.1 Components snd subsssemblies covered . and ecifications.

Where QAPs or component specifications are refersaced in the contract, the
examination and inspection ptovisiona of the QAP or specification shall represent
the government's minimum inspection Tequirsments. Such inspection requirezants
do not relieve the contractor from meeting all other requirements of the drtwing

15
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Where a QAP requires test data or certification for a specific characteristic, .’
TepoTts of certificasricaos of ﬂb.‘,%‘:u‘-" tasra Pe:ff_!gwn.d on tha marserial ahsll -,

be properly authenticsted by a responsible company official to attest to

compliance with the requirements. Reports of certifications sball include

positive identification of the matarial snd part, the spplicable requirsments,

the gpecific test p.rfomd apd the results obtained. Results of each specimen )
or sample tested/inspected shall be inciuded in the report or certification. i
Test reports/certifications shall support the First Article preproducticn sample

and production samples. Prior to inspection, the contractor shall determine

from the test reports/certification as ¢o material complisnce with nqui.rmu.

Components/materisl not complying shall bs rejected,

4.2.2.2 c_o_uggmu and subassemblies mot coversd by QAPs or ggccuiutian.

4.2.2.2. 1 Major defects. Yor componsuts and subasseablies not covared
by QAPs or specificaticns, all major charactaristics dalineated oo drawings shall
be subject to examination by the contractor. The minimm ampount of intp«:::l.un .
shall be determined in sccordance with 4.2.2.4.2 and the following listing of -
types of defect characteristics vhich shall bc classified as Major dafects:

a Parformance requirements snecifiad in notas sppaaring en dravings, such

- 1 e e W e S Hd et __ “iaw

a8 :orqu-;‘bacmsh——mirmul—tmcumal-:qm-u,_.oul:put. phuc e

relationship, signal-to-noiss ratio, atc.
b. Linear or dismstral dimensions having tolerances of 0.001 inch or less,

or less than 0.0005 inch per imch. -
’ |
¢. Angular dimensions having a tolerance of 5 minutes of arc or less. ' .) !

d. Machine finishes of 32 micro-inchas RMS or finer.

e. Concentricity, true position or runocut requirements of 0.001 inch or less. .
£. Parallelism and perpendicularity requirements of 0.0005 par inch or less.
g. Screv threads, Chz;l 3 or better.

k. Mandatory load requirements for springs.

4. Tooth-to-tooth and total composita error in AGMA Commercial Class 4
and Precision classes of gears.

j. Tooth-to-tooth and angular srrer, in gears, of less than 200 ssconds of arc.

k. UYorm lead sceuracy vhen tolerance is 0.0005 inch or lass. o

1. Lubrication requirements iscluding dry lubricant finishes.
. Chniul mlysu and physical properties of mstarials vhen spcc.tficd on

ﬁb
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Centering errors of lenses, 3 minutes or less.
0. Dc;r:l.ar.ian angle of prisms, 3 minutes or less.

p. Surface quality of all reticles.
q. Resolution requirements of optical elemants.

r. Back focal lengch of lansas.

4.2.2.2.2 Minor defects. Unless otherwise specified, defect eharactar:utics '
pot listed under 4.2.2.2.1 shall ba classified as Minor defects.

4.2.2.2 Test methods and proceduras. Tasz methods and procedures applicable
to 6.2.2.2 defects shall be established by the contractor and included in his
vritten inspection plan. Each defect shall be carefully analyzed, and a

.determination made as to the methods, procedures, equipment and sequence of

inspections sud tests that will best insure the acceptance of those products
which meer the reguirement, and the unequivecal rejection of thoss vhich do

aot conform.

4.2.2.4 Examination procedures. -

4.2.2.4.1 Components covered by QAP. Where QAP are incorporated in the

contract by reference, examinacion for Major and Minor defects shall be

in accordance with MIL-STD~105, based on AQL specified in pertinent QAP. COne

hundred pcrcenc examinstion shall be performed for all critical defects. The

following AQL's shall be applicable when no AQL's are specified in QAP. Major
defects ~ AQL 0.65Z. Minor defacts - AQL 2.5Z..

5.2.2.4.2 enta not covared AP. Componenta not covarad by QAP

.shall be inspected in accordance with sampling plan tabdles of MIL-SID-105 and
AQL's specified in 4.2.2.4.1 and in accordance with the Major and Minor defact

classification of 4.2.2.2.1 and §.2.2.2.2.

4.2.2.4.3 Disposirion of nonconforming material. Honconforming material
shall be kept segregated from conforming macerial. Unlessa otherwise specified,

at his option, elact to screem, reuvark aor repalr dafectiva

the coutrsctor may, =t optiom, asreen, veunrk o

material. Govarament approval of any revork or repair pmedure shall be
obtained from the Procurenant Contracting Officer. Afcer correctiona have
been oade and the Governzent inspector informed of che corregtive-actiocn
taken, the lot shall be rasubmitted for acceptance as ocutlined in MIL-STD-105. -

17
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4.3 Envirommental testing. Unless othervise specified in the contract,
environmental testing shall be performed as follows. Where functional require~
ments are specified on the drawving under conditions other than standard ambient
eonditicns, i{.e., low or high temperature, water immersicn, high humidicy,
fuagus, salt spray, etc., examination shall be performed on a control sample
basis. A control sample shall consist of three salected from aach month's
production or from each 100 units produced, vhichever occurs first.

4.3.1 Environmental tesc failure. Should suvironmental tests disclose
failure to meet the specified reguirements, acceptance of the product will

be suspended by the Goverml: until necessary corrections have been made
he tha sontractar. and ras tted samnles have been approved

Wy e WAL WS Y ] Weme = e — ———— —_—F

4.4 Envirounental tests. The following tests shall be performed to the
axtent specified for the aquipment, or by other specific roquirnenu of thae
contract: .

a. Temperature cycling (Par 4.4.2)

b. Humidiry (Par 4.4.3)

€. Altitude {(Par—-d+é. 43 i e
d. Fungus resistance (Par 4.4.5)

e. Solar radiation .(Par 4.4.6)

f. Rain (Par 4.4.7) -
g- Dust (Par 4.4.8)

h. Vibration . (Par 4.4.9)

1. Shoek (Par 4.4.10)

J. Leakage (immersion) (Par 4.4.11)

k. High potential (Par 4.4.12)

1. 1Insulation rssistance (Par 4.4.13)

4.4.]1 Eovironmental tast procedures.

4.4.2 Temperature cycling.

4.4.2.1 Purpose. The low temperature test is conducted to determine the
effects of lov temperature on squipzment during storage (without protsctive .
packaging) or service uss. Differential contraction of setal parts, loss of
rasiliency of packings and gaskets snd congealing of lubricants ars a few of
the difficulties associated with lov temperatura. The high temperature test is

18
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conducted to determina the resistance of equipzent to elevatsd tamperatures
that may be encountered during service life either in storage (without
protective packaging) or under service conditioms, In equipment, high
tesperature conditions may cause the permanent sst of packing end gaskets.
Binding of parts smy alsc result in items of complex comstruction dua to
differential axpansion of dissimilar metals. Rubder, plascic and plywood
msy tand to discolor, crack, bulge or craza. Closure and sealing strips cay
partially melt and adhars to contacting parts. ' -

$.4.2.2 Procedure I. The equipment shall be placed in f.gc test chamber and
the temparature reduced graduslly (see 6.2.1) to winus -62.2°C (~80°F)
snd slloved to remain at this tesperature for 4 hours (or as required by the
detail specificatiom) after thermal acabilization (sas 6.2.2) is reached,
The temperature shall be raised gradually to the specified comditiocn (B,C, or D)
of TablaV and maintained for 4 hours (aftar tharmal satabilization is reached,
at wvhich time, the squipment shall ba tested to oeet che specified requirements
of the datail specificaticn for this temperaturs.. The temperature shall then
be reaised gradually to +71°C (#160°P) and held conscsnt for 4 hours (after
thermal atabilization). The temperaturs skall be reduced to the specified
condition (E, ¥, or G) of Table V and held at this texperature for 4 hours
(after stabilization) srd then tasted to asat requiremencs of the detailed
specification. The temperature shall then be reduced to standard ambiest
texperature (see 4.5.1), held for &4 hours (after stabilization) and the

squipment tested for all the requirements specified.

TABLE V i
TERMPERATURE CONDITIONS-TEMPERATURE CYCLING

TEMPERTURE ’ CORDITION

~62.2%. (-80%.)
~56,0°%¢. (-65°F.)
~40%. (-40°r.)
-~31.6%. (~25%.)
+31.7%. (+125°%.)

+51.7%. (+125°7.) plus solar. radiation E L
+65.6%. (+130°r.)
+71.1°%. (+160°F)

B M Mmoo 0w bk

-3/ For conditiom F, 360 Btu/sq. ft./hr. of solar radistion shall be introduced

at the top surface o!oche Qqu%pmcnt for a period of 4 hours following thermal
stabilization atc 51.7 C (+125 F)., {(Solar radiacion shall c¢onsist of 30~60 percent
of the total emergy in wavelengths above 7600 angstroms, 4.5-6.0) percent in uave-

lengths below 3800 angstroms, and the balance iz visible light.)

13 - -
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4.6.2.3 Procedure II. The sguipment shall be placed in the tesar chamber and
the temperature reduced gradually to the specified condition (A,B,C or D)
of Table V until & hours after thermal stabilization is reached. The temperature
shall then be raised gradually to the specified conditioen (E,¥,G or H) of Tadble V
and again held for 4 hours after thermal stabilization. The temperature sball
be reduced to the standard ambient temperature (ses 4.5.2) snd, after & hours,
the aquipment shall be tested for all the requirements of the detail specification. }

‘-‘-3 R:midi!:.

4.4.3.1 Purposs. The humidity test i{s applicable to all equipment and is
conducted to determine the ability of eguipment to resist the affects of exposure
to a wvarm, highly humid atmosphere such as is encountsred in tropical areas.
This 1s an accelerated environmental test, accomplished by the continuocus axposura
of the equipment to high relative bhumidity gt sm elevated temperaturs. Thase
conditions impose a vapor pressures on the equipment undar test vhich constitutcs
the major force behind the woisture migration sud penstraticn. Corrosion is one
of the principle effects on hunidity. Hygroscopic smaterials ars sensitive to
moisturs and may deteriorate rapidly under humid conditions. Absorpeiom of
moisture by many materials vesults in swelling, vhich destroys their functional
utilicy and csuses loss of physical strength and changes in other important
sechanical properties. Insulsting materials which absord moisture may suffer
degradation of- their alectrical and thermal propartias,

4.4.3.2 Procedure I. Disd%lul or dexinsralized water having a pH value .
between 6.5 and 7.5 at 25°C.(77 F.) shall be used to obtain the desired humidity. )
The equipment, prepared for normal operation, shall be placed in the tast
chamber so thst it is po closer than 6 inches from the sides of the chamber,
and 13 pot being subjected to radisant hest. The humidicy of the chamber ghall
be adjusted to 95 + 3 percent and saintained at the value duoring the vemainder
of the test unless othervise specified. The temperaturs of the chazbar is
ru.acdolt a Li.n-uoral:a for a period of 30 xinutes unti{l s temperaturs of
66 + 1°C. (115 + 2'F.) 1s reached and maintained at that temparature for a period
of 4y hours. The texperaturs of the tast chamber is duced at ioiinuf Tate
for & period of 1.0 hour until a temperature of 37 *1°C, (80 + 27r.) 1is raached.
The chamber temperature shall then be varied + 5°C. (+ 967.) st least once each
bour for the next 6 hours; the rate of change shall be opticmal, comsistan® with

' maintensance of the maximm temperaturs not in axcess of 20 minutes out of esch
hour. At lesst cocs sach hour the relative humidity shall be 100 percent with
condensation, the duration of vhich shall ba opticnal gnd oeed Dot necessarily
coincide with the maxizum texperaturs phass of the bourly cycls. The above
noted 12 hour cycle shall be repeated twenty tines. During the lov temperature
pariod of the tenth and twemtieth cycles, the equipment is Teturned to normal
anbient tesperature and tested as specified.

-

4.4.3.3 Procedura I1. The squipnsnt shall be placed io & tesg chamber god
the tezperatuye in ths shnbc: Ea.ued from temperaturs betvesn 20 C. and 38°C.
(68%r. to 100°F.) wo 7%. (160°F) and at 95 percent relstive humidity during a

20




——— —— ——s an

R T

Downloaded from http://iwww.everyspec.com

MIL~F=-13926B(AR)

2~hour period. The temperature of 71°Cc. (160°F.) snd s relative humidicy of

95 percent shall be maintained during the pext &~bour pericd. During the
following l&-hour pariod. s.he tempergture in the chasber must drop at a umiform
rate of 20°C. to 38°C. (68°F. to 100 F.) vhich coustitutes ome cycle. The cycle
shall be repeated a sufficient number of times to extend the total time of the
test to 360 hours (15 cycles) or as specifisd. At the conclusion of the 360

hour periocd, the equipment shall be inspected for compliance with all requirements
specified and a visual exanination made in accordance with 6.4,2. oniuulscd or
demineralized water having a pB valus of batwaen 6.5 end 7.5 ar 25°C. (77°F.)
shall be used to obtain the desired humidiry.

4.4.3.4 Procedure ITI. The equipment shall be placed in a test chamber and
the temperature io the chamber raised to 55 C. (131°F.) with a relative humidity
to greater than 30 percest and maintained for a period of 24 hours. The
parformance of the equipment shall be checked and readjusted or realigned if
tecessary, to meeC requirements specified culy when realignment or readjustment
is permicted by the standard operating procedure for suchb equipment and for which.
readily accessible controls are provided oo the ocperating panels of the equipment.
The equipment shall then by cycled in accordsnce with Methed 106 of MIL-STD-202

starting with scep 1, except that the relative humidity shall be 95 # 5 percenmt
vherever 90-95 percent RE is specified. .

4.5.4 Altirtutde SEa\r pressure).

4.4.4.1 Purpose. The altitude test is conducted to determine the effects of
reduced pressure cn equipment. This method is applicable for the purpose of
deterzining the sbility of equipment to withatand reduced pressure encountersd
during shipment by air and for satisfactory operation under those preasure
conditions. Degrading effects may include leskage of gases or fluids from
gasket-sesled enclasures and rupture of pressurized contaipers. Under low pressura
conditions, lov density materials say change their phyaical and chemical propertias.
Brratic operation of malfumction of equipment may result from arcing or corona.
Greatly decreased efficiency of convection and conduction may occur as heat
trapafer mechanisms under lov pressure condicions ars sacountered.

4.4.4.2 Procedure I. Ground., The equipment shall be placed wvith the test
chagber snd the incarnal absclute pressure reduced te 76.25KPa (22.38 inches)
of marcury Corresponding to an altitude of 6000 feat sbove sex leval) with
the ambient. temperature conforming to the specified conditciom (B, € or R)
table VI. The duratiom of the tesc period shall be as specified. At che counclusiom
of this period and while the altitude snd temperatures conditions are maintained
the equipment shall be inspected for compliance wich all requirements specified.

4.4,4.3 Procedurs II. The equipment shall be placed within the test chamber-
and the sbsolute internal pressurs of the chamber reduced to 11.63KPa (3.44 inches)
of mercury (corresponding go an al&itudc of 50,000 fest above saa level) and an
ambient temperaturs of =34 C. (=65 P._). The equipment shall be maintained and,

2l
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if specified, operating, under these eond.:l.tiunl for the period specified. At " . )
the conclusion of this pariod the equipment shall be returned to sea level at
a temperature conforming to the specified condition (B or R) of tabe VI. The

equipment shall be inspected for compliance with all requirements specified.
TARLE VI TEMPERATURE CONDITIONS - ALTITUDE

1
H
H

A ecoeeoaonoanseees| =62%. (-80°1.)
B v e s e nne e =58%. (-65°7.)
C v et oo o oo nnoenase| =40%. (~60°.)
Do evcnceinanesesa| =32% (-25°0.)
R et o oo o2 0sses4 s s a| Room temperature
B v i e et a e e e e e o) +52%, (+#125%.) .
B e e e e e e e e e .| +65%. (+150°.)
B v v o s v e nncenooeeses] +71%. (+160°.)

BOTE: See 6.2.1 ' .)

4.4.5 Jungus resistancs.

" 4.6.5.1 Purposse., The fungus test is ussd to daterxins the resistance of
aquipment to fungl and to detarmine if such equipment is adversely affected by
fungi under conditions favorables for their developoent, a.nnly high humidiry,
waro atoosphers, and pressnce of inorganic salts.

4.4.5.2 Pungus resistance test. The fungus resistance of the equipmant
shall be tested in accordance with Msthod 508.3, MIL-SID-810, including test
organists. stock cultire saintensnce, spora Suspetision, and inoculation and

S Y=

incybation. nc:oulmtmmuuhzadm

h.4.5.2.1 !nlu:ion of results. At the end of the tast period, the parts
shall be inspected for compliance with all requirements of the detai]l specificaticnm.

pmatpe

6.4.6 Solsr radistionm.

4.4.6.1 Purposa. The sunshine test is coaductad to datarmine the affects
of solar radiation enargy on squipment in the aarth'’s stmosphere. For the

22
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purpose of this test, ouly the terrestrial portion of the solar spectTum 1is
considered. The limits and energy levels specified here in provide the simulated

"qffects of matural sunshine. The ultraviolet portion similates natural

sunshine in s general vay sad {s considered to be representative of {rradiation
in most geographical locations. The sunshine tests are applicable to equipment
wvhich may be exposed to solar radiastion during service or unshalterad storage
st the aarth's surface or ia the lower atmosphera. Sunshine heating effects
may cause bending, differential expansion, bulging. cracking, crazing,
softening, malting, gverhesting, binding, permanent sat of gasksts, etc.
Degradation frem spectral energy input is sanifested as fading of fabric colors,
checking of paints snd deterioration of natural rubber and plastic.

- 4.4.6.2 Solar radiation test. The equipment shall be mounted within the
tast chamber in the manner specified and subjected to radiant energy at the
rate of 100 to 120 watts per squars foot for s minimm of 4 hours OT as specified;
50 to 60 percent of the total energy shall ba in wave lengths above 7,600
angstrom unics and 4.5 to 6§ percent in wvave lengths below 3,800 angstrod units
and the balancs visible légh: The tast chamber temparature shall be
O atioed st 45°% 2°C. (1137 4°7.) during the course of the tesc. Upow
completion of the test pariod specified by the detail specification the squipment
shall be inspected for compliance wizh all requiresents specified.

‘.6-7 mm- ) -

4.4.7.1 Purpose. The rain tast is conducted to determine the effectivenass
of protective covers or cases to shield equipment from rain. The test is
applicable to equipment vhich may be exposed to zain under servics conditions.

4.4.7.2 Procedure I. The equipment ehall be mounted in the teat chamber
to simulate mmlacianocandid%s. ﬁg rain test chamber temperature shall
be paintained batveen 20°C. go 30°C. (68°F. to 86 F.) throughout the test pericd.
A simulated rainfall of & * g inches per hour as measured at the surface of the
equipment with a U.S. Veather Bureau type gage shall be produced by means of a .
wacar spray pozzle of such design that the watar is emicted in the form of
stall droplets 'nr.heroth.ln a fine mist. The erature of the water shall be
saintained between 11°C. to 20°C. (52°F. to 68°F.). The rainfall shall be
dispersed uniformly over the test area within the 1imirs as specified above.
The test item shall be pariodically rotated to allow the sisulated rainfall to
contact all surfaces which amgormally subjectad to rain during sctual usa.
Duration of the tast shall be 2 hours at the complstion of vhich the aquipment
shall be examined for evidence of water penetration Or damage. .

4.4.7.3 Procedure II. Equipment shall be pounted in a test chamber and
exposed to a sizmulated 24 hour rainfall totaling 32 inches made up of the
following intensities vish the *ndical:ed durations and othar properties,
both atr and rain, at 22°C. (70 F.): .

FS
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Amount (in.) 1/ 12 2 . nz/ 7 .)

Duratien (hr:min.) 11:55 0:05 11:00 1:00 - .
Rate (ia./br) 1 24 1l 7

Drép Size (an) Min. 2.55 4.0 2.25 3.2

Std Dev. 0.7? 1.68 18 1.1 T

Min. bt. of fall (fr) 18 ;26 18 s

1/ As mmasured at the surface of the .qui.mt with a U.S. Weather Buresu
m- sage.

2/ WVind speed of 40 wph during this portion of the cycls. The recommanded
wethod of measuring raindrop size is the flour pc.ucl: mathod as refarenced
in “The Relation of Raindrop Size to Intensity” by Laws and Parsons, Trans-
actions of the American Gecphysical Union, Part III, FPPS 432 to 439,-1943.

4.4.8 Dust (fine sand). ‘ |

6.4.8.1 Purpose. The dust test is used to ascertain the abiliry of equipment
to resist the effects of s dry dust (fine sand) laden atmosphera aznd may sarve
as a subatitute for falling snov. This cest simulatss’ the effect of sharp edged
dust (fine sand) particles, up to 130 microns in size, which may penetrate into
cracks, ¢revices, bearings, and joints. This test is spplicable to all mechsnical,
electrical, slectronic, electrochemical and electromechanical devices for which
exposurs to the effect of & dry duat laden ataosphars is anticipated. Genaral
effects resulting from the penetration of dust msy causs a variety of damage
such as fouling of moving parts; incperarive ralays, formation of electrically
conductive pl:hl and ruul::l.ng shor: eircuits; and actin( es & mucleus for the
collection of water vapor, ind hence & source of posaible corrosion snd .
salfunction. Many dtema, such as riflas, vehicles, gnd halicopters, will mcm:-r
sand particles up to 1,000 microns, as opposed to tha 149 micron maximm for
140-mesh silica flour sand tests, that would require a much coarser fcm.h:.icn .
than that coversd by this mathod.

4,4.8.2 Dust tast. This test shall be paerformed in accordance with Msthod
510.2, Sectien I, of rm.-sm-am. nnluu.ng sand and dust composition and silica
flour particie size distribution (ses 6.5). The tast shall be conductad while
nuuinugnm:dmuyutOlr.oo.'ognupumbutooteftutmc-.
armuvehmucyutmmaopmn:mmcmue!mmtnd
a dust velocity through the test chamber of 200 + 100 feet per miouts or .
2303 * 300 feet par winute, as specified. This tast is to 'be run at 2.2 _-!_-°1 .
(17 b —2° 5 .) and, if lpec&tug at u:h o! the tesperature extremss of 71 + 2°C. .
(160+6!’)¢nd -17.8+1°C (0 +1!’). The duration of tha tast 1is to de
6 hours at each ttnpcrltnr- tpeci.!:ud ) :
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AL the end of each temperaturs cycle sxtreme the equipment shall be allowed
to temperature scabilize to room temperature &nd then examined for compliance
with the requirements specified. Unless cthervise specified, the aquipme

is to be in operation during the course of the test.

WARNING NOTZ: Silica flour may present & health hazard. When using silica
flour, assurs that the chamber is functioning properly and not leaking; if a
failure of containment is noted and people might have been axposed, air samples
should be obtained and compared to the current threshold limit values of the
Amsrican Conference of Government snd Industrial Hygienists. Chamber repair
and/or other appropriate action should be taken before coutinuing use of the
chamber. Care should be taken during all steps vhers exposure of people to

the silica dust is posalbla.

4.4.9 Vibrltian.

4.4.9. 1 ose. The vibration test i{s parforwed to determine if equipmant
ia cunstruc:n o withstand expected dynamic vibrational stresses and to insure
that perfornance degrada:iona ot nnl!unc:ianu vill not be produced by the

service vibration environment. -

4.4,9.2° Test item oparation. Unless othervise specified the equipment shall
be operated during the test in sccordance with directioms as specified. 1If the
cquipnan: ia cot operated during the test period, then at the conclusion of the
teat the equipment shall be inspected for conplian:e with all requirements

specified.

4.4.9.3 Temparature = vibration test. Vibratioo tests shall be performed
under smbient, temperatura ccnditions (see 4.3.2) unless a high or low

taperature vibration teat is specified, in vhich case the temperature extremes
and time duraticns shall be as specified.

4.4.9.4 Mounting requirements. The test item shall be attached by its
normal mounting means, aither directly to the vibration exciter or transition
table, or by meaans of a rigid fixcurs capable of transmitting the vibration
condicions gpecified herain. PFracautions shall be caksn in the establishment
of mechanical interfaces cto minimize the introduction of axtraneous responses
in the test setup. 7The test load shall be distributed as uniformly as possible
on tha vibration excitar table to minimiza the effects of unbalanced loads.
Input control sensing device(s) shall be rigidly attached to the vibration table,

or fixturs if used, as near as possible to the attachment point(s)} of che taat
icen. '

4.4.9.5 Procedure I, Helicopter vibration. The vibration shall be applied
along esch of the three mucually perpendicular axas of the test item. The
vibratory acceleration levels or double amplitudes apcci!icd in Table VIII shall
be maintained at the test item naun:ing pointa.

25
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TARLE VIII Helicopter Vibratiom

FREQUENCY ACCELEBATION DISPLACEMERT TEST DURATION
$ « 146 H2 +2 in. D.A. . 3 HRS/AXIS
-1 26
33 - 52 HZ . ‘036 1‘.. D.A. Mm 36 ain.
52 - 2000 ®Z 5G 3~-2000-5
j Logarithmic
At the conclus of the test, the test item shall =set all of the requirements
of the datail lp«.if..tu:ion.

4.4.9.6 Procedure II. m cked vehicle vibration. The vibration shall bde
applied along each of the three mutually perpendicular sxes of the test item.
The vibratory acceleration levals and double smplitudes specified in Table IX -
shall be maintained at the test item mounting points. .)

TAELY IX Tracked Vehicle Vibration

FREQUENCY ACCELEBATION . DISPLACEMERT TEST DURATION

5=30 B2 1.5 ¢ ’ 3 HBS/AXIS

30-30 HZ <033 in. D.d. " Swasptime 15 min.

50-500 HZ 4.2 ¢ g 3-500-5 BZ
Legarithmic

At the conclusion of the test, the test item shall msst all of the
rtequiremancs of the detail specification.
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4.5,10 Shock.

4.4.10.1 Purpose. The shock test is conducted to determins the structural
integrity snd performance of equipment with respect to mechanical shock
environments sancountered during handling, transportation and service use.

4.4.10.2 Procedurs I. This procedure shall de used to determine the
equipment operating characteristics as wall as its structural integrity under
conditions of shock. The squipment shall be subjected to the shock conditions
as normally used in service, including any shock mount assembly. The shock
and time duration msy ba changes as specified. The tast specimen shall be
subjacted to 18 impact shocks of 135G or as specified, eaach shock impulse having
8 time duration of 11 + 1 ‘ailliseconds. The shock pulss amplirude shall
be within + 10Z of the specified value vhen measured with an instrumentation
systen having & frequency rasponse which is flat within 10Z over the range
from 4=2000 EZ min. The maxizum G shall be reached in approximately 35k
x{lliseconds. The shock shall be applied in the folloewing directions:

a. Vertically, 3 shocks in each direction.

b. Parallel to the major horizan:a.l saxis, 3 shocks in each direction.
c¢. Parallel to the minor horizontal axis, 3 shocks in ‘esach directiocn.

The test speciment shzll mot suffer damage or tubuqudntly £ail to provide
the perfarmance specified. .

© 4.4.10.3 Procedure IT. A high umc: shock tasting machine designed
and fabricated according to MIL-5-901 shall be set up to produce the magnitude
and duration of shock specified. ‘The vumhar of shocks snd position of the

test specimen shall be zs3 specified. Functional tasts shall be conducted
during shock applications sccording to the requiremencs specified. Thare shall
be no machanical fajilures due to the applied shocks.
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At the comclusion of the test the equipment shall be inspected for compliance .)
with all requirements specified. ”

ROTE: The filtered shock pulse ob:a:.tntd as s Tesult of the performance of the

specified shock test ghall have a vave forn approximating a half sine or sav

tooth vave s specified. The instrunentation system used to measurs the shock
pulse shall have s frequency response which is flat within 10X over the range
of 4-2000 HZ min.

4.4.11 Leakage (:i.mersicn .

4.4.11.1 Puggose. The purpose of this tast is to d.:c:n:l.nl the abilicty of the
equipaent to bs immersed in water ut.hou: lsakage of the watar into the snclosuras.
Generally, air ssspage in the form of bubbles would be an irndication of dafective
egquipment or poor workmanship. Water ssepage into the qn.'l.nnt conld causs
corrosion or fouling of lubricants botvun moving parts.

§.4.11.2 Procedure I (gross Iu.lug. only). . Rhare ml.tuhl.. open and close
doors, and reaove and replace covers thres ﬁ.lu ismediataly bafore tests are
performed. The temperaturs of tha water -lul% be 1.8° #'59C (64° + 0°7.) and the
temperature of tha test item shall ba 45° *3%¢C (11.3 + s°7.). The water container
shall be of sufficient capacity so that the imrlics ‘of the test item will not
raise the temperature of the uater moras than 3%. (s°r. ). The tast item shall
be immersed (covars closed on fiald transported itans) in watar so that the
upperzost point of the test item is 36 4 5 inches below the surface of tbe water.

The test item shall remain immersed for 120 4 3 minutes. Upon completion of the

test pariod, remove the test item from the vater and wipe the extarior surfaces T
of the tast item dry. Open ths tast item and sxaming the intarior and contents O
for evidenca of leakags.

4.4.11.3 Procedure IT (slight leakage, pressurized or non-pressurized
p t). Actuate doors and covers as indicated 1.3 Procedurs I. The tomperature
e vater sud test item shall be 23° + 10°C. (73" + 18°7.).. The test item

lhlll be completely immersed so that the uppermost par: of the tast itex Is
2 4+ 1 inches balow the surface of the watsr. The absolute prassure of the air
above the liquid shall be reduced to 1, 19, or 25 inches of marcury (absolute)
or as specified and maincained for 1 minute, or until air bubbles substantially
cease to be given off by the water, whichsver is the longer tims. The abaclute
prassure above the liquid shall then be increased to 2.5, 20 or 26 inches of
msrcury, raspectively, and maintained for 60 mioutes. Bubbles coming from
within the equipment shall be considerad a leskage, however, bubblas which
rasult from trapped air on tha nr:l.om extarior surfaces of the tast item shall
not be em:l.dnrd & leak.

4.4.11.4 Procedure III (pressurized squipment). Ql tsuperaturg of the
water, pressurizing gas, and the test item sbail be 23° + 10°c. (73° + 18°%7.).
The gas used for pressurizing (e.g., aiyp, ni en, or helium) shall be clean

~ and dry with a dewpoint of at lesst =32 C. (=25"F.). The cqud.p—nt shall be
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.conplately irmersed in water so that the uppermost part of the test .item is

2 + 1 inches below the surface of the water. The equipment shall be intermally
pressyrized from a minimum to 125 percent of the maximum operating prassure,

as specified and maintained for a minimm of 60 minutes at each pressure.
Bubbles coming from within the equipment shall be considared a leakage, however,
bubbles which result from trapped air on the various exterior surfaces of the
test .item shall not be considered a leak. -

BOTE: 1In lieu of Procedures II snd III, & helium or halogen lesk detector
(equal or superior in sensitivicty to these ismeraion tast methods) may be used

upon approval of the procuring activicy.

4.4.12 High potential. The hishepﬂtens..l test shall be performed in
accordance with MIL-STD—-202, Method 301, and following procedure indicated in

4.4.12.1 or 4.4.12.2 an applicabla.
4,6,12.1 Procedure I. A potential of 750 volts (EMS) plus twice the ratad

oo oab . B M

voltage shall be applied instantanecusiy for s PIIIOG not leds than 5 seconds
nor more than 30 seconds.

»

TR 1ZI77 Pridtedure I Sama-as Procedure I, -except that test voltage shall
ba 1000 volts (BMS) plus twice the rated volcage applied for tha same period

of tima.

4,4.13 lasulation resistance. The insulation-resistance test shall be
performed in accordance wicth MIL~STD~202, Mathod 302 and following procedurs
indicaced in 4.4.13.1.

4.4.13.1 Procedure. Insdla:;an resistance shall be asasured between the
mutually insulated points and between insulated points and ground, as specifled.

Measurements shall be msde by utilizing apparatus suitable for the characteristics

of the component £o be messured such as a megohm hridge, megohmeter or
insulation resistance testar, at a D.C. potential of 500 volts + 10Z. The
insulation resiscance shall not be less than 10 megohms.

4.4.14 Post savircnmental inspection. After rlqﬁired saovironmental

axposure, the squipment shall be inspectad to detect gvidemcs of datarioratimm,

corrasion or other damage of both internal and external componments vhich could
in any manner prevent the equipment from meeting functional requiremencs or
reduce its intended service life.. Any such damage shall be considered a
failure of the tast to wvhich it was subjected.

4.5 Test facilities.

4.5.1 Tast chambers. Where a teat chamber is required iz test procedures,
the volume of the chamber shall be such that, unlessa otherwiss specified, the
volune of the equipment under test shall not exceed 5O percent of the volume
of the test chamber. No portion of the equipment under test shall be leass thar
6 inches from any surface of che chamber.

L
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4.5.2 Standard ambient test conditions. Unless otherwise specified-- - Q
herein or in the individual opec::.fi.uuau, standard ambient tests shall be
performed at a temperature of 15°C. (60°F.) to 32°C. (90°F.), at a barometric i
pressure of 28 to 32 inches of nercury, and a relative umidity not greater
than 80 percent.

4.5.3 Test conditions measurements. All measuressnts shall be made with
instruments vhose accurscy has been certified. If tests are conducted at
the contractor's plant the accurscy of the instruments and test equipment shall
ba certified periodically.

4.5.3.1 Tolerancea. The -lzi.nn allowable tolerances on test conditiom
measurecents ghall be as follows unless otherwise specified: )

&. Temperature: Plus or minus 2%.
b. Altitude: Plus or ainus 5 parceut in fest.
¢. Bumidity: Plus or minus 3 pucinl: ralativae.

d. Vibration amplitude: Plus or minus 5 perceant. This tolerance
applicable cnly to the smplitude measuring instrumants.

e. Vidration frequency: Plus or minus 2 percemt. This tolerance
applicable only to the frequency measuring instrTuments. : -

4.5.4 Tesc snd evaluation of components containing radicactive material. . Q ‘
Unless otherwise specified, sampling, testing and evaluation of fire control _
cozponents containing radicactive material shall be in seccordance with r.be

requirements of MIL-SID-105 and MIL-G-174.

5. Packaging.

S.1 Pasckaging, packing and marking. Packaging, packing and marking shall
be 1o accordance vith the applicable requirements of documents specified io
the comtract. Where applicable, all packing matarial will sest the test
eriteria outlined in FED=-SID=-10l. In the absencs of m:racml rcqu.trmts.
the requirements of ASTM D395l shall apply.

5.2 Systens, components and sssenblies containing, or coated with,
radioactive material. Fire control systems containing, or components coated, wit.h
radiocactive material ahall be packaged, psckad and u:tad in accordance wi:h
the requirements of DSAM 4145.8.

5.2.1 Shipping snd transportation of material containing ndimtivig
Pirs contrel systems, compopents or assemblies, which contain radicactive -

material, shall be shipped and or transportad in accordance with the requirements

of Departaent of Tranaportation Ragulations, Titls 49, CFR and DSAM 41435.8.
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6. Notes.

6.1 Intended use. This specification is intended for use in connection
with procurement, manufacture/inspection of fire control materials covered
by a detailed specification and othear material (components and assemblies)
not covered by detail specification. Detail specifications invoking this
specification should specify salection of mathods or procedures whereiz options
are dafined in this specification and documsnts referenced herein.

6.2 Definicions.

6.2.1 Gradual temperature change. The requirement for gradual cemperature
change {s for proteczion of the manufscturer and may vary as wvarranted within
broad limics depending on how equipment is affected by thermal shock. Ses
applicable specificaticn or drawing for rate of temperature change (i.e. plastic
periscope rata of change shall not excesd 20°r. per HR). This provision ia
provided to expedite testing and applies vherever gradual is specified.

6.2.2 Thermal stabilization. Thermal stabilizatiom has been resched when
the temperature of the larges:t internal mass centrally located in che equipzent
does not vary more thanr 1°C. from the ambient tewmparature. .(For s given seat
of conditions soaking time may be determined by trial run using an appropriate
texperature indicscor).

6.2.3 QAP. quality sssurance provision. Quality assurance proviaiona are
docusented raquirements, procedures and criteria necessary for dewomacrating
that components and ssssmhlias conform to usar r.ﬂuif-mmu- and that material

and associated processas conform to gpproved dasisns and procsdures.

6.1.4 fRadioactive material. Eadioactive aaterial mesns sny item or mstarial
vhich is {n itself radioactive or which containa radiocactive material giving
readings in excess of background radiation as measured cn an 1n4trunen: designed
specifically for the ctype of radiation baing emictted.

6.3 Abbreviatiooma. SME and STE appearing on QAP torning a part of this
specification are defined as follows:

6.3.1 Standard oesasuring gggigggg: (SMP). Standard seasuring squipment {(SME)
18 defined as the common hand-Cype msasuring devices vhich are usally scocked bdy
commarcial supply houses for resdy supply (shalf items), scod vhich are normally
used by an inspector to perforn dimensional inspection of items under procurement.
This category also includes coummercial tsating equipment such as matars,
optical comparators, etc. )

6.3.2 Special test equipment (STE). Special tta:ing equipnest is

e mmaand sl deaamas

def
a5 spsciil inspeccion fixcuras, insfrTuments and modified gstandard measuris

equipaent,
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6.4 Silica flour. l1l40-mesh silica flour, as produced by the Ottawa Silica
Co., Octava, 1L, or esqual, is satisfactory for use in the performance of the

dust tast.

6.5 Use of government drawings, When Government drawings, specificaticns
or other data are used for any purposs other than in comnection with a definitaly

related Govermment procurement operation, the United States Govermment thereby
incurs no responsibility nor any obligation vhatsoever; snd the fact that the
Covernment may have formulated, furnished or any other way supplied tha said
dravings, specification or other data is not to be regarded by implication or
othervise as in any manner licensing the holder or sny othar person or corporatiop,
or conveying any rights or permission to manufacture, use or sall auy patanted
iovention :h&tnyt.nanynybordaud thers to.

6.6 Changes from previous issue. Asterisks are oot used in this rcvinian to
identify changes with respect to Che previous Luue due to the extensivencss of

the changes.

Cuatodian Preparing activity
Aroy - AR Arzy - AR

(P';'oj sct 12GP-A003)
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