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MILITARY SPECIFICATION
QUARTZ, FUSED, OPTICAL GRADE

This specification is approved for use by the U.S. Army Missile
Command, 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 establishes the requirements for two types
af clear optica! grade fused quartz to be used ‘n the fabrication of optical
elements where a low coefficient of thermal expansion is desired.

1.2 Classification. The fused quartz shall be of the following types as
specified (see 6.2).

Type 1 - Standard

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless ctherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

Beneficial comments [recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, U.S. Army Missile Command, ATTN: AMSMI-RD-SE-TD-ST, Redstone
Arsenal, AL 25308-5270, by usirg the self.caddrassed Standardizetion Decument
%mprovement Proposal (DD Form 1426) appearing at the end of this document or by
etter.

MC

AMSC N/A FSC 6650
DISTRIBUTION STATEMENT A. Approved for public release; distribution is
~ unlinited.
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SPECIFICATION

MILITARY
MIL-G-174 Glass, Optical
MIL -0-16898 Optical Elements, Packaging of
STANDARD
FEDERAL
FED-STD-406 Plastics, Methods of Testing
MILITARY
MIL-STD-129 Marking for Shipment and Storage
{linlace Athoarwica sndsc~atad Antsae ~f fadaral A s1s v emarifirabianc
AUNICoo VLT wwi OT iyivagircu, Lupico Vi 1 TuUcTI Q1 auu Illll lbul] )PC\.II rvaviviio,
standards, and handbooks are available from the Standardization Documents Order
Desk, Bldq 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following document(s) form a part of
this document to the extent specified herein. {niess otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of

the DODISS cited in the solicitation, linlegss otherwice gsnecified.  the iggues of

[PAVE VP R 20 LR UL Lo Tw i wilav IWIoe Spwwii T,y ToTuLwJ

documents not listed in the DODISS are the issues of the documents cited in the
salicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING MATERIALS

ACTM N 2724 Arnnnalina DA %] 2.l C+ Iin D, N nF NY ace T.act

noitrt o R A0) nnauucal Ills [V} e aig Q0ratir ruiiiu \Va} \]lﬂb), 1oL
Methaod of

ASTM E 111 Young's Modulus at Room Temperature, Method for
Determination of

ASTM £ 228 Test Method for Linear Thermai Expansion of Soiid

Materials with a Vitreous Silica Dilatometer

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

(Non Government standards and other pub11cat1ons are normally available

from the organizations that prepare or distr1ouue the aocuments. These
documents also may be available in or thiough libraries or other informational
services.)
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2.3 Order of precedence. in the event of a conflict between th

this document and the references cited herein (except for related associated
detail specifications, specification sheets, or MS standards), the text of this
document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been obtained.

o
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3. REQUIREMENTS
3.1 First article. When specified (see 6.2), a sample of material shall
meet the requirements of first article inspection (see 4.3).

3.2 Material. The material shall be fine annealed, clcar, fused quartz
having an approximate refractive index of 12.4535, and a minimal purity of
99.97 percent silicon dioxide (Si0 ).

3.2.1 Form. The fused quartz optical giass shaili be su
specified in the contract (see 6.2).
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3.3 Mechanical properties.

2.2.1 Coefficiert of exparsion., The maxi—wr noaefficiert of avpersion
shall be 5.5 times 10-7 centimeters (cm) per cm per degree Celsius (c) (1.8
Negree Fahrenheit (F)) in the range of zero to 300 degrees C (32 to 572 degrees

3.3.2 Modulus of elasticity. The Modulus of elasticity shall be 10.4
times 10 pounds per square inch minimum.

3.4 Physical properties.

3.4.1 Specific gravity. The specific gravity shali be 2.200 plus or minuys
0.004 grams per cubic centimeter.

n . .
3.4.2 Strain point.

degrees F), maximum.

3.4.3 Annealing point. The annealing point shall be 1140 degrees C (2084
degrees F), maximum,

3.4.4 Inclusions. The allowabie maximum and minimum size inciusions shalli
be as specified in Table I. The permissible number of maximum size inclusions
shall be one per each cubic centimeter (cc) of glass. The sum of the diameter
of all inclusions larger than the minimum size per cc of glass shall not exceed
the diameter of the allowable maximum size. Inclusions smaller than the minimum
size sheil be disregarded.
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Table 1. Inclusion criteriq

Maximum size Minimum size
Type (millimeters) (millimeters)
I Standard 0.%0 0.10
I1 Special 2.5 0.25
2 A & Céwiann nwvradn Thao c+wminn Anvadn AfF Tuna T and Tunn 1T matamiazl chall
JeNedJ LY Tac Hl AUT . 1T D> LT jac Sl aue ul I]])C 1 arwi lyptf 11 gLt iai dQUIaV i
conform to the following grades specified in Specification MIL-G-174.
a. Type I, Grade B.
b. Type 11, Grade
24 K Cnlnar The matari1al chall maat +ha ~rAalav voniti ramant cnar1find Ian
e TTe U WU TV e 11IC mavCer 1ai 2101a 11 HITT L LIIC LU LU |CL|UIICI|ICIIL DPCL!I 11U (B}
Specification MIL-G-174.

3.4./ Finish. Laps, tolds, stones, fire cracks, or formed pressings
shall not be deeper than one half the gr1nd1ng stock spec1f1ed in the applicable
drawing or as detailed in Table II of Specification MIL-G-174.

b Wnorkmanchin The wnrbkmanchin chall ha ciirh a¢ ¢+n incuiwo a hiah

e [LAVARE NI SRP-R ) - TG WU REHQITOR 1/ J1Qa L b Vo JuLil Qo v 1oyt < «Q Hlsll
quality product Wﬁ1cﬁ is uniform, and in conformance with this specification.
The fused quartz shall be free of dirt, foreign materials, cracks, or

contaminants.

ﬂ 1 Dacnnancihility FAar 1ncnartinn 1Imnlace Athawrmuican cnorifinod in +tha
el NTOPUIIS TV ILJ Ul lll)JJCbLlUH. UINITOS ULIITIWIOT )}JC\.!I rcu Ty LN
contract or purchase order, the contractor is responsible tor the performance of
all inspection requirements (examinations and tests) as specified herein.

Except as otherwise specified in the contract or purchase order, the contractor
may use his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the Government.
|ne Government reserves the right to perform any of the 1nspect1ons set forth in
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4,1.1 Responsibility for compliance. All items shall meet all
requirements of sections 3 and 5. The inspection set forth in this
specification shall become a part of the contractor's overall inspection system
or quaTity _program. The absence of any inspection requirements in the
spec1r1cat on snall not rel1eve the contractor of the respon51b1l1ty
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reguirenents, however Lﬂlb does nuL u;horlze submus on 01 knuwn deleutuve
material, e1ther 1nd1cated or actual, nor does it commit the Government to
accept defective material.
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4.2 Classification of inspections. The examination and testing of
material shall be cTassified as follows:

a. First article inspection (4.3).

b. Quality conformance inspection (4.4).

4.3 First article inspection. First article inspection
oniy on the first articie sampie and shall consist of &1l the
tests specified herein.
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4.3.1 First article sample. The first article sample shall be prepared
using the same methods proposed for the preparation of subsequent production
lots of material. The first article sample shall be subjected to all
examinations and tests specified herein. Unless otherwise specified (see 6. 2),
the Government will perform the examinations and tests for first article samp]e
arceptance at the contractor's plant. First article samples which do not meet

~11 i ;i
all the rchIlcmcuL= of this :pculfluut10n shall be rejected and returned to the

contractor. Subsequent quantities will not be considered for acceptance until
approval of the first article semple has been obtained,

4.4 Quality conformance inspection. Quality conformance inspection for
.cceptance of guartz shall consist of the following examinations and tests:

N

\/

a. Coefficient of expansion (see 4.5.1.1).
b. Specific gravity (see 4.5.2.1).
c. Inclusions (see 4.5.2.4).

4.4.1 Lot size and sampling.

4.4.1.1 Lot size. Lot size shall consist of

a
acceptance at the same time, which has been prepared
change in materials or processes in one continuous pe
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4.4,1.2 Sampling. Unless otherwise specified (see 6.2), sampling shall be
in accordance with MIL-G-174. Failure of sample to meet the quality conformance
inspection requirements shall be cause for lot rejection.

4.5 Methods of inspection.

1.5.1 Mechanical property tests.

4.5.1.1 Coefficient of expansion. The coefficient of expansion specified
in 3.3.1 shall be determined in accordance with ASTM E 228.

4.5.1.2 Modulus of elasticity. The modulus of elasticity specified in
2.3.2 shall he determined in accordance with ASTM E 111.

o
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4.5.2 Physical property tests.

4.5.2.1 §Qecific gravity. The specific gravity specified in 3.4.1 shall
be determined in accordance with FED-STD-406, Method 5011.

4.5.2.2 Strain point. The strain point specified in 3.4.2 shall be
determined in accordance with ASTM C 336.

4.5.2.3 Annealing point. The annealing point specified in 3.4.3 shall be
etermined in accordance with ASTM C 336.

4.5.2.4 Inclusions. The examination for inclusions shall be in accordance
with Specification MIL-G-174 for compliance with 3.4.4 for Type I material.
Compliance with 3.4.4 for Type Il material shall be as follows:

a. Blanks shall contain not more than one bubble ranging from one

millimeter (mm) to 2.5 mm in diameter and no more than three bubbles ranging
from 0.25 mm to one mm in diameter. Bubbles under 0.25 mm not to be considered.
4.5.2.5 Striae grade. The striae grade specified in 3.4.5 shall be
determined in accordance with Specification MIL-G-174.
§.5.2.6 C(Color. The color specified in 3.4.6 shall be determined in
arcrardanca with Crari€imratinn MTI N~ 174
QLLuUruanive wi Ll gpctu it ivat ivil 'ill=a~-1/%.

4.5.2.7 Finish. The finish specified in 3.4.7 shall be determined in
accordance with Specification MIL-G-174.

5. PACKAGING

5.1 Preservation, packaging, and packing. Preservation, packaging, and
packing shall be Level A, B, or C as specified (see 6.2) in accordance with
MIL-0-16898.

5.2 Marking. In addition to any special marking required by the contract
or order unit packages, intermediate packages, and shipping containers shall be

el oA P T Y Y. PN mmd e L Ca ___l_._.J YR 4]

marked in accordance with the requirements of Standard MIL-STD-129.

5.2.1 Special marking. Shipping containers shall be marked with words
“GLASS - HANﬁEE WITH CKRE.H The appropriate side of the container shall be
clearly marked to indicate "TOP" or "OPEN THIS SIDE."

6. NOTES
. . . . . hat
(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. The clear optical grade fused quartz covered by this
specification is intended for use in the fabrication of optical mirrors and
lenses in optical systems where a low coefficient of expansion is desired.
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6.2 Acquisition requirements. Acquisition documents must specify the
following:

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

t
ual

in the solicitation, and if required,

on
indi s referenced (see 2. 1 and 2. 2).
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a Camnlina n) if Athor than cnarifiod (cap 4. 4.1 .72).
Te _)Cllllpll N Vl i [ ULiict LijlUi Jpee e \ o= Te TeAS
f. Any special marking requirements.
g. Packaging limitations (see 5.1).
h. Form (see 3.2.1) and type (see 1.2).
6.3 Subject term (koyv yrd) listing.
Ve UUJ\-U\' LA B i1 \ N LAY Al J -~ ]
Dioxide
Elasticity
Striae
Thermal
6.4 Changes from previous issue Marainal notations are not used in this
L e 4 LUy C 9 RN AR A TS Jw @ SR LR R LS livv\—\: .
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.
Cuctadiane Preparing activity:
vUILuUuI1IQn, LI 9 o
Army - MI Army - MI

Project No. 6650-A178
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CTAMMNADNIZATION NACTIMENT IMPDROVEMENT PROPQOSALI
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INSTRUCTIONS
- . N - o 1 - tamtlb ¢bhhn AAariimant nitmhaoar amA rovicis
. - The preparing activity must compiete biocks 1, 2, 3, and 8. in block 1, both the document number and revisio
tetter should be given
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2. The submitter of this form must complete blacks 4, 5, 6, an
3. The preparing activity must provide a reply within 30 days from receipt of the form.
NOTE: This form may not be used to request copies of documents, nor to request wawers or clarxfocatlon of

requtrements on current contracts. Comments submitted on this form do not constitute or |mp|y authorization to

wawe any portion of the referenced document(s) or to amend contractual requirements.
1 1. DOCUMENT NUMBER 2. DOCUMENT DATE (YYMMDOD)

NATURE OF CHANGE (identify paragrap

S. REASON FOR RECOMMENDATION

B PREPARING ACTIVITY

a e [ TCILODUNME [l dioda Aras Carnda)
a. NAME O dcLernUine (nGauae Airés LGOE)
(1) Commercial (2) AUTOVON

IF YOU DO NOT RECE(VE A REPLY WITHIN 45 DAYS, CONTACT:
Defense Quality and Standardization Office
52C3 Leesburg Pike, Suite 1403, Falls Church, VA 22041.346€

19N IC L AN IT/MLIMAL YOO 1 AN
Teiephone {7G3) 756-2340 AUTOVON 28$.2340

€. ADDRESS (Include Zip Code)
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