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MIL-C-47175A(MI)

) 10 November 1980
Superseding
MIL-C-47175(MI)
7 June 1974

MILITARY SPECIFICATION

COMPOUND, POLYURETHANE, FOR CONFORMAL COATING OF
ELECTRONIC CIRCUITRY

This specification is approved for use by the US Army Missile
Cannand De parunent 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 polyurethane, solvent-based
compounds for use as conformal coatings for printed circuit boards and
other electronic circuitry.

1.2 Classification. The polyurethane compounds shall be of the
following types (see 6.2).
Type I - one component system, moisture and air Curing.
Type II - two component system, catalyst cured.
NOTE: If no type is specified, type I is required.
2. APPLICABLE DOCUMENTS
2.1 Issues of documents. The following documents of the issue
in effect on date of invitation for bids or request for propoual
form a part of the specification to the extent specified herein.
SPECIFICATIONS
Federal

pertinent aata which may be of use in 1mpmv1ng this document shouid
« be addressed to:  Commander , Us Amy Missile Comman id, ATIN: DRSi4-

P RSDS, dek'onf Arsenal, AL 35898, by using the seif-addressed
Standardization Document Timpbrovement Proposal (DD Form 1426)
aDDOarlng at thm~ end of this document or by letter
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00.S-571 Solder, Tin Alloy, lead-
Tin Alloy and Lead Alloy
Military
MIL-E-5272 Environmental Testing,
Aeronautical and Associated
Equipment, General Specification
for
MIL~F-14256 Flux, Soldering, Liguid
{Rosin Base)
MII~P-18177 Plastic Sheet, Laminated,
Thermosetting, Glass
Fiber Base, Epoxy-
Resin
STANDARDS
Federal
FED-STD-141 Paint, Vamish, lLacguer,
and Related Materials, V
Method Of Inspection, (
Sampling and Testing. ‘
Militarms
B R B e e e Z
MIL-STD-1188 Commercial Packaging of

Supplies and Equipment

PR |

(Copies of specifications, standards, drawings, and publications required
by contractors in connection with specific procurement functions should
be obtained from the procuring activity or as directed by the contracting
officer.)

1 is. The following documents form a part
on to the extent specified herein. Unless

ue in effect on date of invitation

osal shall apply.
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American Society for Testing and Materials

for

ASTM D 1824 ADparent Viecositvy Af
TRESS Y VAoUUSAIYY O1
PlastlSO] s and nr‘oanOSOlS

at Low Shear Rates b
Brookfield Viscometer,
Test Method for

(Application for co pies should be addressed to the American Society
for Testing and Mat erlals 1916 Race Street, Philadelphia 19103)
Technical society and technlcal association sn601f1catlons anﬁ

They are z2lso distributed among technical groups and u31ng Fedena1
agencies.
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3.1 Preproduction S“ﬂple. Unless otherwise specified (see 6.2),
a preproduction sarple shall meet all the requirements of this
specification.

3.2 Material.

3.2.1 Composition and condition in container.

(
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3.2.1.1 Composition. The Type I polyurethane material shall

consist of a one component, clear, moisture curing resin. The Type
1I polyurecnane material shall consist of two components a clear
resin and a catalyst. Both types shall be suitable for application

by brushing, dipping, or spraying.

2
-

.o, er. A freshly opened container
shall be e ge rt, or any otner contaminants
which would affect the 1ntended purpose of the material.

3.2.2 Color. The material shall be clear, water white or light
amber in color, and shall not contain tracer dyes unless so specified
(see 6.2).

3.2.3 Viscosi The viscosity of the as received Type I

compound shall not exceed 500 centipoises (cps) and the viscosity
of the mixed Type II compound shall not exceed 100 cps when tested
at 23 plus or mlnus one degree Celsius (C) (73 plus or minus 2
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ilitv. The cured coating shall be removable
by heatlng w:th a soldering iron to permit repair work on circuitry.

3.2.5 Storage life. The material as furnished by the manufacturer
shall be capable of meeting the requirements specified herein after

storage al rvon lemperature in a closed container for not iess than
6 months.

3.3 Performance characteristics

3.3.1 Adhesion. The cured coating shall adhere tightly to
the substrate. 1t shall be difficult to furrow off the coating with
the knife. The coating shall not flake, chip, or powder.

3.3.2 Insulation resistance. The ‘insulation resistance of the
rnatinag after a 24-hoiir roor temnerature cure shall be not less

MIL-M-0044128A
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3.5 Workmanship. The workmanship shall be such as to ensure
a product which forms a uniform coating, free from pores, cracks,
or other defects which would expose underlying circuitry, and free
from dirt, foreign material, or other contaminants.

4., QUALITY ASSURANCE PROVISIONS

A A momemmem e Sk d Y L der L D e A e Tlnlace Atrbmarerd o cmans £33

4.1 REeSPOINSiIvlILlILYy 1061 1nspecCiivll. UILESS UWiICIwadl S5pTiiliicu
i thao Ammtnaad o Anmtrantan 1o macnnncihla foar the nerfarmancoe
411 Ui Culiviac iy, uIc Lunivg LUL 1O ITOPUIIDIULT 1VUL Wic Pl dviincd e
of 2all incenection remii remontce ac cnecified herein Fxcent ag
Vi Al L 41 e vawwil L\o\.lul.l iRl ivo Qo D}J\—MJ.L AW INCA L ddde Eandei s ol I =
otherwise specified in the contract, the cont tor mav use his own
ginerwlse gpeciiied 1n e contraci, Wne COontraclol™ fiay Usc Nlo Owll
or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Goverrment.

The Goverrment reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed
requirements.

4.2 Preproduction inspection. When specified in the contractual

document (see 6.2), a sample consisting of 2 one-quart containers of

compound marufactured under the same conditions as those proposed

P PR T PR U ctm 1T b o 2 adnd b smsamesnh i a3 A S oTant I AN
10 ubpsequernit proaucuolorl, 11 DLC Suyjecieu w p ProQuCilon 1rspoceliun
Ammrere] < cbunarmd ~F mrmarnrerhiat i A drmeanmantian aelhall ha ac anani Fiod harein
ACCUIP L IOIBIKTIV VUL 1T CLlUN JTIDPTUL LIV olikall UT Ao opoellildatd vl vadid.
Qithcamiant 1mite will At ha ~rAanacl Aaoraed Ar arcrentance 11t 1 Goverrment
UUUD&\’L‘LIIL WUl VO Wi il LI [ L VoA NAL L U PSS u\.\,\.«rluuul\..\. AL AU A A NS\l V Wl b BN ~
approval of the preproduction sample has been obtained. Units

subjected to preproduction inspection shall have successfully

passed acceptance inspection. Testing of the preproduction sample,
to determine compliance with the characteristics 1 sted in Table I,
shall be conducted in accordance with the corresponding test para-

graphs.

Table I. Preproduction Inspection

Characteristic Requirement Test
Paragraph Paragraph

Repairability 3.2.4 4.5.4.4
Storage life 3.2.5 4.5.4.5
)Adhesion 3.3.1 4.5.4.6
Io~+ 15, 7 12 17 4.5 4.8
FL‘L 111 O e d e THed e T
Fungus resistance 3.4.1 4.5.4.9

1 1 -1 e e = - T s el e =i N el OV B U A T )
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4.3 Quality conformance inspection.

4.3.1 Lot formation. A lot shall consist of all the material
manufactured in one continuous operation by the same process by the
same manufacturer in accordance with this specification and submitted
for inspection at one time. :

4.3.2 Sampling for Inspection.- Sufficient quantities of poly-
urethane compound to conduct the tests specified herein shall be
selected at random from one unit representative of each lot. Each
container of polyurethane compound shall be considered as a unit of
product. Failure of this sample to comply with the characteristics
specified in Table 1I, Acceptance Inspection, shall be cause for
lot rejection.

Table I1I. Acceptance Inspection

Characteristic Requirement Test

Paragraph Paragraph
;i;ﬁpoéation and condition in 3.2.1 4.5.4.1
container
Color 3.2.2 4.5.4.2
i
Viscosity 3.2.3 _ 4.5.4.7
?lnsulation resistance 3.3.2 4.5.4.7
Workmanship 3.5 4.7
Packaging and packing ) 5.1 4.6
;Marking 5.2 4.6

4.4 1Inspection equipment. The inspection equipment for
conducting examination and tests shall be as specified in the
applicable test methods and procedures paragraphs.

4.5 Test methods and procedures.

1 . 1 =~ L1 . W O o 10 S e a 0] el W W O = =t o
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4.5.1 Test conditions. Unless otherwise specified herefﬁf=
the following conditions shall be used as a basis to establish
performance requirements.

- ~ - - - T~ PO Py K = 0O A~
d. T pclravulic, I I AlD1CTIIL pPiuds OI Nirus g UcgIreces
O {rmliie A miriie 18 Aosarane )
U \p1iusS O mini 10 GEegrees r ).
b Al titude acility orosin
O. AlT1TUGe, 1aclllly grounda.

4.5.2 Test sequence. Testing within each classification of
inspection (preproduction or acceptance) shall be at the option of
the supplier.

4.5.3 Test specimen preparation. Test specimen shall be
prepared as follows:

]
)

a. Pu::p € 2 comb patu-:rn Speclmens 1in accoraance
1wt T My 1 mada €rivwm A chont A AArrhan
wi Ll L.Lsuxt 4, Hau 11 i a JolIiITT UL Ul LU}J]JCL
r1ad Nnlactirsr ~ArAanfoarming +~ MTT _P_1R177
o A CANA H-LLA-JUL\-— AR | lJ-VllllLl.ls o\ AL A AL 4 T .
The comb pattern supplies 2 measurements
of insulation resistance, one between terminals
A and H; the other between terminals A and C.
The pattern lines are 0.025-inch wide, 1.30-

inch long, and spaced 0.050-inch.

b. Solder wire leads to pattern temminals H,
A, and C; protect comb patterm from flux and
solder splashes while soldering. Use only
water-white rosin flux in accordance with

r in accoruance with
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Figure 1. Etched pattern for insulation resistance
d. Without allowing pattern specimens to dry,
immediately rinse in fresh running distilled
water.
o Mrom Avry foar at lJaact A hoiire at A8 nlnc nr
e A A AT ) \ALJ 4Va ac AdACQAO LU TY O jiVML O Av VY y.&u;) i
minus 5.5 degrees C (150 plus or minus 10
degrees F). Immediately place in a
desiccator and allow to cool.
f. Apply a coating 0.001 to 0.00z-inch thick,

and air dry for at least 24 hours.

4.5.4 Tests.

4.5.4.1 Composition and condition in container. The
composition shall be certified by the supplier and the condition
in container shall be determined visually to establish compliance
to 3.2.1.

4.5.4.2 Color. The color of the compound shall be examined
visually to determine compliance to 3.2.2.

4.5.4.3 Viscosity. iscosity shall be determined in

accordance with ASTM D 1824 to establish compliance

4.5

4.5.4.4 Repairability.

to 3.2.3.

] The comb pattern specimens of
.3 shall bc used to test for repairability as follows:

8
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Apply a hot soldering iron to a portion of the— -

Coaiing lectly over a soldered JOlnt for
dpplU)&JJllaLely one minute.

Remove the coating and visually inspect
nte

the area for anv residue that could

i fore
d MA N A A A - i

e A - s h 4~

The coatino sh

or
&

all
coating shall

y resi
with proper qnlderlng;
confonn to 3.2.4

Storage life. A sufficient amount of material

in an original unopened container shall be stored under the conditions

specified in 3.2.5.
shall be subjected to all tests contained herein.

At the end of the storage period, the material
The supplier's

certifjcation of compliance certifying to the storage life require-

. a

ments \ see 3.

4 & 4 &
e e TN UV

a.

3

a.

4.5 47

e e T d

a.

2.5) may be accepted during the storage period.

Adhesion. The coating shall be tested as follows:
Apply a coating 0.001 to 0,002-inch thick
on a clean metal substrate.

Alr dry for at least 24 hours at room
temperature.

Test in accordance with Method 6304 of

FED-STD-141.
Inspect for conformance to 3.3.1.
Insulation resistance The insulation resistance

Condition coated pattern-specimens, prepared
as specified in 4.5.3, for at least 2 hours

in a humidity chamber at 95 percent plus or

minus 2 percent relative humidity arnd

35 plus or minus one degree C (95 plus or

P

minus 2 degrees F).

sy
Lhe chambwr One of The two pa ttern specimens
must show the required reading (see 3.3.2)
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4.5.4.8 Pot 1lif
be mixed and stored under conditions specified in 3.3.3 for at least
3 hours, then v

4.5.4.9 Fungus resistance. Fungus resistance shall be
on the cured compound in accordance with MIL-E-5272 to
compliance with 3.4.1.

4.6 Packaging and marking. e ect 1
the packaging and marking of the material conforms t
cation.

4.7 Workmanship. The coating compound shall be visually examined
rmine compliance with workmanship requirements specified in

5. PACKAGING
5.1 Commercial. Preservation, packing, unitization and marking
shail be in accordance with MIL-STD-1188.

6. NOTES

The coating compound 1S intended to provide
rotection for printed circuit boards

bo]
j s

£ minus 54 to plus 100 degrees C (minus
)

Intencded use

6.2 Ordering data. Procurement documents should specify the
following:
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Size of container.

e. Requirement for certification of composition
(see 4.5.4.1).

£, Wnether tracer dye is required (sce 3.0.7), and il
pertinent detalls as 1o color change.
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6.3 Changes to previcus issue. The margins of this specification are marked
with an astrisk tc indicate where changes (additions, modification, corrections,

deletions) from the previous issue were made. This was done as a convenience onliy
and the Goverrment assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of
this document based on the entire content irrespective of the marginal rotations
and relationship to the last previous issue.

stodian: Preparing activity:
Army-MI Army-MI

Project No. 933G-A865

11




Downloaded from http://www.everyspec.com

~—
FOLD B S

DEPARTMENT OF THE ARMY funi —————————

NO POSTAGE

NECESSARY

“ IF MAILED

’ IN THE

NIT TAT
OFFICIAL BUSINESS UNITED S __J“
PENALTY FOR PRIVATE USE $300 TR
]
- ——
. ]
BUSINESS REPLY CARD CU—
FIAST CLASS PERMIT NO. 12082 WASHINGTON D C CE——
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY . ]
Commander —
e—————
US Army Missile Command r————
ATTN: DRSMI - RSDS CRURENEETTERTCE
r ]
Redstone Arsenal, AL 35898 —
.}
-]
. ]
r ]

FOLD

N
4
p
-

/"‘\



N

Downloaded from http://www.everyspec.com

DOCUMENT IMPROVEMENT PROPOSAL OMB Approval

""" No. 22-R255

ANDARDIZATION

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suiteble products at reasonable cost and minimum delay, or will otherwise enhance_use of the document.
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