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MILITARY SPECIFICATION

MIRROR, FRONT SURFACED ALUMINIZED: FOR OPTICAL ELEMENTS

This specificetion {e mandatory for use by all Departmsnts and
Agencies of the Department of Dafense

1. scors

1.1 Scope.- This specification covers a mirror coating consisting
of a depoe aluninum reflective film overlaid with a transperent
dielectric protective film applied on the front suxface of optical
' slomsnts.

2  APYLICABLE DOCUMENTS
2.1 The following documsuts of the fesue in effect on date of

invitation for bide or request for proposal, form s part of this
specification t> the extent specified herein.

SPRECIFICATIONS
Yedoral
L-T-90 Tape, Pressurs-Sensitive, Adhesive
(Callophans and cellulose acetate)
CCC=C 440 Cloth, Chessecloth, Cottom, Bleached
and unbleached
Military
MIL-0-13830 Optical Components for Fire Control

Instrumsnts;: Genaral Specificstion
Governing the Mmmufgeture, Assembly,
and Inspection of

r8c 6650
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MIL-M=33508C - - -
STANDARD::
* Fedaral

Pederal Test Muthod, Matuls; Test Mathods
Standard No. 131

Mlicery - . -
MIL-8TD-105 Saspling Procedures and Tsbles for Inspection
by Attributes
MIL-5TD~1241 Optical Terms ad Dafinitioms

(Copias of specifications, standards, drewings, and publigstions required
by supplisrs in comnsction with specific procuresant functions should de

obtained from the procuring activity or e directed by tha contracting
officer.)

3. REQUIREMENTS T

3.1 Optical terms and dafinicions.- Reference shall be msde to
MIL-8TD~1241 to define optical terms used.

3.3 Opticyl elumants.~ The supplier ls responsidble for tlc quality
of the optical ulemouts used as backing for a fromt surface mirrored

finish. Optice) e¢lemc.ats shall have decen manufactured, tested and
spproved for use in aczordance with the applicable element drawing and
referenced specifications prior to the coating process.

3.3 %R;m process.- The coating process producing the fromt surface
mizror {in shall cause no {mpairment to the optical element. Optical
elemunts vhich have mat the roquiremants of 3.2 shall rs. be rejected
Lecause of fins hair lines, scratches, digs or stains which arc mode more
visille by the cuating process.

3.3.] Alyminue {ilp.- The deposited fjim ahall ba of high quality )
alwinme. Theru shall bu no visille discontiiuities or Liemislws that
advursely affect the [lcld of view ns seun with the eys in the specified
viewing position.

3.2 Ixotsctive film.~ fhe front surfuce slumimm film shall be
protected by a film of high quality unifoma magnesium fluoride or silicom
wonoxide or as otherwise specified on the applicatle dreving. The film

shall be {ree from holes, forei{gn matter and perceptidble variations in
density.

3.4 Raflectance.- Thw {inished coatad surface, for visilLle use:
shal) have more than 8, percent Jum nous reilectance vhen measured at

requirid anglu uf incidunce, Or u refulctancy as othervisre spucified ~
on T applicablu drawiig.
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1.9 marfeal qualiey.= The finished coated surface shall coalorm to
the pertinent optical requiremeats set forth on the applicable drawing.

3.6 Coatcd asrea.- The optical element shall be coated over its
entire effective aperture or as otherviss specified by the applicable
draving.

3.7 ZJemperature influence.-"The soated-surface shall aahow no-signs
of deterioration or removal of fllws aftar being subjected to ambient
tesperature of -80°F and also +160°F for a period of five hours at each
tesperature.

3.8 JHardness.- The coated surface shall show no signs of deterioratiom
. such as streaks or hairline scratches as defined in MIL-0~13830 after being
hand rubbed with a dry cloth.

3.9 jpdherence.- Mo part of the aluminum or protective filws shall be
removed whan ccllulou tape is pressed against tha coated surfacs ad
alowly removed.

3.10 Hymidity end salt spray.~ When specified in the contract the
coated surface shall show no evidenca of corrosion or pitting when exposed
to a relative humidity of 95 to 100 parcent at 120°¢ + 4% for a pertod of 24
hours and vhen axposed to a salt spray for the sams tims period. (See 6.1)

4. QUALITY ASSURANCE PROVISIONS

4.1 pesponsibiliny fox inspsction. - Unless othezwise spacified in
the contract or purchase Ordar, the supplier is responsiblec for the per-
formance of all inspection requiremsnts as specified harein. Except as
othervise spacified {n the contract or ovrder, the supplier may use his own
or any other facilitiss suitable for the performance of tha inspection
tequirements specified herein, unless disapproved by the Grvernmnt. The
Governmant Teserves the right to perform any of the inspections set forth
in the spacification vhere such inspactions are deemsd nacessary to asaure
supplies and services conform to prescrided requirements.

4.2 .Genera] provigions

4.2.1 a8 o odyct. = Unleas othervise specified in the
contract inspection lot size, lot formation and presentation (er
accaptance shall bs in sccordance with MIL-STD-10S.

’\
4.3 mrm - Dxamination and tests related to
Section 3 herein shall be performad on a single defect (individual

characteristic) basis in eccordance with MIL-S8TD-103 and Tabla I
specified herein.
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" TABLE I, CLASSIFICATION OF DEFECIS -
Test

Class Requiremsnt Procedurs
Crit.cal: MNone defined
Major: AQL 0.65 dsfective
101. Aluxioam film 3.3.1 &.4.1
luO m !‘h :.3.2 ‘0‘.1
103. Raflectamce 3.4 4,6,2
106, Optical quality 3.3 4.4.3
103. Coated ares 3.6 6.4.1
106. Temparsture influsnce 3.7 &.4.4
107. Hgrdérese 3.8 &4.4.9
108. Adherence 3.9 &4.,6.6
109. Wumidicy 3.10 &.4.7
110. Salt spray 3.10 4.4.8
Mimor: Wone defined

“.6  Jest Mechods apd procedyres.

4.4.1 += Use a visual inspection and procedures set-..r

forth in MIL-0-13 to determinge cowpliancs with requiremsats 3.3.1,
3.3.3. and 3.6,

6.4.2 Jaflactapcs.~ The reflectamce of the finished mirror at the
roquired angle of incidence shall be msasured either with a photomster
device showvn ia Pigure 1 for luminous reflectamce or am inetrumeat
(spectrophotomter) capabls of msasuring nowvisusl reflectance es

-othexwise specified on the spplicsble draring to determins conformance
vith the requiremsnts of 3.4,

4.4.3 Optical E“uﬁ.- Use testing procedures as specified in
MIL-0-13830 or aa specifisd on applicabla drering to determine
compliance with requiremsnt 3.5.

h.b.6 1 e _influsnce.- The slemsnt shall be exposed to
smbient tamperstures of -80 and +160°F7 for a period of S hours et each
specified temperature. A viswal inspection shall ba meds afcer the
elemut is returned to standexd smbient temperature (+60° to 90°F) to
deternine compliance with the requiremsmt 3.7.
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- 4.4.% Hardness. - This test shail bs parformed using s pad of claan
dry laundered cheesecloth, conforming to CCC-C-440, approximately 1/8
inch diemster and approximately 1/2 inch thick. Bearing with a force of
ons pound + 1/4 1b omn the protected clean surfece of the slemsat, rub a
uinimm of 350 strokes across the surface in straight limes or sircular
wotions. Bubsequent to this procedurs the protective costing must mset
the requiremsnts of .3.8.

4.4.6 Adhegence. -~ Plece the sticky surface of cellulose tape,
conforming to TYPE I, Class A of L-T~90, over a portfion of 'the costed
surface. Press the tape firmly against the coated surface. Pull the
tape down over the edges of the slement and then slowly remove the
tape. A visual inspection shall be mads of the tested area to assure
that the filss have not been removed from the substrate material to
determine compliance with 3.9. Edges not forming a part of the reflecting
surface shall not de considered vhen inspection is baing pecformed.

4.46.7 Humidity. = The coated elemants shall be exposed for a period
of 246 hours in a therwostatically controlled humidity chasber having a
relative husidity of betwesn 95 and 100 percent of 120° & 4°P. The
elemsnts shall be removed from the chamber and dried with lens tissus
or soft cloth, then visually inspected to determine compliance with the
requiremants of 3.10. (Ses 6.1).

4.4.8 Salt sprgy. - A visual ionspection of the elemsnt shall be made
of the coasting after exposure to the salt spray test dcecribed in Federal
Test Mathod Std No. 151 to dutermine compliance with the rcquirenents of
3.10 (See 6.1).

S. PREPARATION FOR DELIVERY - This section not applicable to this
speci{fication.

6. NOTES

6.1 Rusidigy and salt rpray. - Humidity and salt spray requirsments

-and tests are applicable only when spacifically required by contract.

The coutract shall slso prescribe the wpecific protective coating that
vill meet the cnvironmental requirements nf 3.10. Federal Test Method Std

“No. 151 Matals, Test Methods, .should be furnishad .as part of -applicable

documents required under 2.1,

Custodians: User activity:
Army - W Army - EL, ME, M1
Alr Porce - 82 Navy - 08, SH
Alr Force - Yone
Review activity: Preparing activity:
Arowy - WU Arwy - MU (FA)

Alr Forge - n2
I'roject No. ©6650-Ol0
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‘-# . ) T
Dial (Sea nowy 1Y
. Type
Shunt
Resistance
o) 0. | Weston Photronic Cell
, : ]
Sensitive | =~ Viscor Filcter
u;::r ! Angle of
Resistance Master Mirror ‘ Incidence :::::.:t”
(30 Ohms) Yor Set Up N Light*
or
A U3\, Lice
’ - ? - e —— .
Production Mirror .5 ’ , h. :::: ae
Por Test "

Bean &
Apertures

Light Tight
Compartment

Collimator..

*Illuminant "A"
{See note 2)

Notes: 1. The load resistance of tha photocell is reduced by meter

adjustment shunt,

2. Illuminant "A"” {s an incandescent tungsten lamp having a
spectral distribution corresponding to s black body st a

temperatura at 2848°X.

* Pigure 1, Westom Photronic Cell, Viscor Filter

and Tungsten Light
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INSTRUCTIONS: "In agentinviag $ffert to make our standardisstion: dosuments betier, the DoD provides this formuforeasee n
submitting comments snd suggestions for improvementa. All usem of military standerdisstion documenta are invited o provide
suggestions. This form may be detached, folded along the lines indicated, taped along the looes edge (DO NOT STAPLK), and
.. mailed. In bloek B, be as specific as possible about particuiar problem areas such as wording which required interpretation, wu

Q“'\ too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the

problenm. RBater in block § any remarks not related to & specific paragraph of the document. 1If dlock 7 la filled out, an
scknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being

conasidered.
NOTE. This form may not he used to request copies of documents, nov (o request walivers, deviations, or clarificstion of

specification requirements on surrent contracts. Comments submitted on this form do not constitute or imply suthonzation
to waive any portion of the referenced document(s) or to amend contractual requiremnents.

tFold slong this line)
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(Foid elong this line)
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"_
NG POSTA
NECESSA
(A T YIN]
N THE
UNITED ST
OFFICIAL BUSINESS ]
renaityronenvare e | BUSINESS REPLY MAIL e—
FIRST CLASS PERMIT NO 12082 WASHINGTOND C —
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See Instructions ~ Reverse Side)

[2 COCUMBNT TITLE

GANIZATION

3a. NAME OF SUBMITTING

4. TYPE OF ORGANIZATION (Merh one)

& ADDREUS (Biveet, Clty, Stats, ZIP Code)

D OTHER (Speeity):

] vencon
[ _usan _. -
(] wanuracrunsn

S PROBLEM AREAS
o Peragraph Number snd Werding:

b Resermmended Wer ding:

e. Resson/Rationsie tor Resommendstion.

6. ASMARKS

To. NAME OF SUSMITTER (Last. Firel, MI) ~ Optiansl

5. WORK TELAPHONE NUMBER (Inciuds AV’
Code) — Ostionsi .

_ NN sonm 1200

PREVIOUR BDITION IS OBBOLETS.

S DATE OF SUSMISSION (Y YAMDD)




