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NOTICE

This document has been taken directly from U.S. Military Specification MIL-STD-1334B, Notice 1 and
contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document is intended to
replace MIL-STD-1334B, Notice 1. Any part numbers established by the original specification remain
unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption
of government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Departmert of Defense policies and procedures, any qualification requiréments|and associated
qualified productd lists are mandatory for DOD contracts. Any requirementrelating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this technical report.
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FOREWORD

The purpose of barrier film coating is to prevent migration of lubricating oil from bearings by rendering
selected bearing surfaces unwettable to oil. Applying a thin but integral barrier film to inner and outer
bearing ring faces and shields will keep a metered amount of oil lubricant inside the bearing both in

operational use and during shelf storage.

Mechanically, the barrier film coating substitutes a very low surface energy interface of barrier film-to-air
(10.6 dynes/centimeter) for the normally very high surface energy of steel-to-air (1200 dynes/cm). This
renders the easily wettable steel surface nonwettable to a material with a higher surface energy value

such as a synthetic diester oil (with a surface tension of 28 to 32 dynes/cm).

Chemically, barrier film consists of a fluoropolymer (poly-1H-1H, pentadecafluorooctyl

methacrylate) in

solution with a vglatile carrier solvent so that polymer deposition can be accomplished by evaporation.

Barrier film coating also appears to be potentially useful in a much wider variety of nor

applications, e.g), protection of electrical contacts against lubricant contamination.
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1. SCOPE:

1.1 Scope:

This standard specifies the basic requirements for the application of barrier coatings to anti-friction
bearings for the purpose of preventing lubricant loss by surface migration and spreading during
storage and in service.

2. REFERENCED DOCUMENTS:

2.1 Government

2.1.1 Specificatigns, standards and handbooks: Unless otherwise specified, the follow
and standards of the issue listed in that issue of the Department of Defensesinde
and Standgrds (DoDISS) specified in the solicitation form a part of this'standard

specified h
STANDAR

FEDERAL

FED-STD-209 - Clean Room and Work Station®equirements, Controlled

SPECIFICATIONS

FEDERAL
QQ-S-76

MILITARY
MIL-B-81

MIL-B-81
MIL-B-81

2.2 Order of pregedénce:

documents:

Brein.

DS

3 - Steel Bars, Wire, Shapes and Forgings, Corrosion-Resisti
705 - Barrier Materials, Flexible, Electro-Static Free, Heat Seals
744 - (Barrier Coating Solution, Lubricant Migration Detering

793  <(_Bearing, Ball Precision, For Instruments and Rotating Cor

ing specifications
of Specifications
to the extent

Environment

ble

nponents

In the event of a conflict between the text of this standard and the references cited herein, the text of

this standard

3. DEFINITIONS:

shall take precedence.

(Not applicable)
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4. GENERAL REQUIREMENTS:

4.1

4.2

4.3

5. DETAIL REQUIREMENTS:

5.1

5.2

5.21

Barrier coating requirement:

Prior to imposing the Barrier Coating requirement of bearings within an instrument, it must be
demonstrated that lubricant migration from the bearings will cause the premature failure of that
instrument and the lubricant migration can be deterred by using Barrier Coating. For each
instrument application this determination must be based on an engineering assessment of the
factors influencing lubricant migration and a functional knowledge of the various modes of instrument
and bearing failure. Barrier Coating will not prevent lubrication sling, atomization, or evaporation.

Barrier Coati
Contaminatig

Since barrier
of barrier cod
to maintainin
application ta

Toxicity of bgrrier coating solution and solvent:

The toxic pro
ventilation to

Facilities:

Work areas f

coatings shall be isolated from'all other types of bearing processing and handling

avoid cross @
segregated fi
coating work
environment
space has be

g IS not necessary wWith grease fubricants or porous retainers (EXCep
n by barrier-coating:

coated surfaces cannot be lubricated, all precautions necéssary to p
ting material to unwanted areas shall be exercised. Patrticular attenti
j cleaning solutions free of barrier coating material.and’to avoiding itg
the working surfaces of bearings.

perties of the barrier coating and solvent-have not been fully establisl
avoid inhalation of vapor shall be provided.

br the cleaning of bartier coated bearings and for the removal or appl

ontamination of‘ether bearing work areas, the tools and solvent systg
om generahuse and never be returned to stock or moved out of the i
area. All'processes described in this Standard shall be performed in
meeting-the requirements for Class 100 of FED-STD-209. A laminar
enproven to be a suitable site for the successive steps required for &

silicone greases).

revent the spread
on shall be given
accidental

ned. Adequate

cation of barrier
bperations. To
ms shall be
solated barrier
a clean

flow clean work
arrier coating.

Materials:

Barrier coating materials: The barrier coating solution shall conform to MIL-B-81744. The solution
is supplied as a 0.18 £ 0.005 percent by weight solution of a fluoromethacrylate polymer

(1H, 1H pentadecafluorooctylmethacrylate) in a fluorochemical solvent. It air dries to a thin film
with a critical surface tension of wetting of 10.6 dynes per centimeter; it will not be wet by liquids
with higher surface tensions. Coatings of this polymer are chemically inert and have a useful

temperature range of -148° F (-100° C) to 347° F (175° C).

Pre-application diluti

on and dilution to

control increases of polymer concentration are not permitted. Use fresh solution to insure

obtaining a

cceptable films.
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5.2.2 Cleaning solvents: Unless otherwise specified in the contract, order or other document invoking
this Standard, cleaning solvents shall be in accordance with best commercial practice.

5.3 Pre-coating processing:

5.3.1 Marking: Barrier coated bearings shall be permanently identified with the letters “BC” etched on
the outer ring periphery of unflanged and flanged bearings except for the bearings whose small
size makes marking impractical. The small size bearings which are the exception are the
following: Unflanged bearings with less than 0.1250 inch (3.18mm) outside diameter or less than
0.046 inch (1.17mm) width; or flanged bearings with less than 0.0905 inch (2.3mm) width overall.
These exceptions should be marked with a single etched line 0.020 inch (0.51mm) wide maximum.
The etched line should be marked on the unflanged bearings’s outer ring periphery in a direction
parallel to the bore axis as shown in figure (1) detail (A) and marked on the.outer flanged face of
the flanged bearing in a radial direction from the bore axis, as shown in figure (1)|detail (B). If steel
code marks, used to designate the type of steel, are on the same flanged’face as the etched line
used to desgignate barrier coating, the etched line used to designatebatrrier coating should be
placed in an angular position which will not interfere with the steelcode marks. Marking shall be
accomplishied prior to cleaning in preparation for barrier coating.

5.3.2 Cleaning: Purfaces to be barrier coated shall be absolutélyclean. Cleaning of ifems (bearing and
bearing pafts) to be barrier coated shall be in accordance with best commercial practice unless
otherwise gpecified in the contract, order or other docdment invoking this Standai’d, except that the
requirements of this Standard shall be complied with and in case of conflict, sha|l prevail.

5.3.2.1 Bearing disassembly: All snap rings and shields shall be removed prior to cleaning.

5.3.2.2 Contamination and corrosion control:-;Surfaces to be barrier coated shall not he touched or
otherwisg contaminated during or after the final cleaning; cleaned items shall he protected
against all forms of contamination and corrosion until the barrier coating and Idbricant are
applied.

5.3.2.2.1 Contanpinating material:” All cleaning systems and solvent shall be maintaingd free of silicones
and barrier coating/material. Items to be barrier coated shall not be cleaned jn systems or with
solvents whichhave been exposed either to silicones or barrier coating material or to items
which have at any time been barrier coated or lubricated with silicones.

5323 Cleaning of-Uincoated items: ltems which are free of barrier r*n,q’ring material i ay be cleaned in
either fluorinated or nonfluorinated solvents.

5.3.2.4 Removal of barrier coating: Removal of unacceptable, old or damaged barrier coatings from
bearings is difficult. There is also the possibility that dissolved barrier coating may spread to
unwanted areas. Therefore, defective, old or damaged barrier coatings on bearings shall not be
removed. A new bearing shall be used.
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BARRIER FILMS

RECOMMENDED
SURFACES

TO BE COATED
(FRONT AND BACK)

ETCHED IDENTIFI-
CATION (ALTERNATE)
FOR BARRIER
COATED BEARINGS

DETAIL A - UNFLANGED BEARING

BARRIER FILMS

RECOMMENDED
SURFACES

TO BE COATED
(FRONT AND BACK)

ETCHED IDENTIF[-
CATION (ALTERNATE)
FOR BARRIER
COATED BEARINGS

DETAIL B - FLANGED BEARING

THE SEALS AND SHIELDS SHOULD BE DIPPED IN THE BARRIER FILM MATERIAL AND
OVEN CURED BEFORE ASSEMBLY

FIGURE 1. Typical barrier film application areas and identification of
barrier coated bearings (See 5.3.1 and 5.4.5)
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5.4 Barrier coating application:

5.4.1

54.2

543

544

54.5

5.4.6

5.4.7

There are several methods and devices which have been developed for the application of barrier
coatings. The actual method to be employed is optional, provided it is consistent with the
requirements of this Standard.

Silicone lubricated bearings: Bearings which have been previously lubricated with silicone oils or

greases shall not be barrier coated. Such lubricants cannot be completely removed by solvents or
any other practical procedure. Silicone residues will interfere with the adhesion of barrier coatings
and with the wetting of the working surfaces of bearings by other types of lubricants.

ltems prev
may be re-
(see 5.4.5)

Disassemb
bearings a

Barrier codting thickness: The thickness of the barrier coating’shall be no greate

(9.84 x10°
acceptable

Bearing su

to control lWbricant loss from a ball bearing of fypical configuration. The coating

applied to 1

Barrier co
contamin
items shall
container f
glass cap
withdrawn

avoid the p

Barrier cogting solution concentration: Barrier coating solution shall be applied

of 0.175 to

aﬂiton of the barrier coating_solution, either during or prior to its actual a

ously barrier coated: Items, other than bearings, previously barriered
Lised if the coating is continuous, undamaged and has not spread. to

led bearings and bearing parts: Seals and shields whichtave been
hd cleaned separately, shall be barrier coated prior to feassembly.

d inch). Films of greater thickness are increasingly subject to peeling
film is blue-brown to oblique light.

[faces to be barrier coated: Figure 1_indicates surfaces required to b
ace lands, separators, balls, ball.grooves or to any bearing surface re
ing solution handling: Altprecautions and procedures necessary to

be observed. If portions of the barrier coating solution are withdrawn
pr storage in othercontainers, the latter shall be clean glass containe
r continuous thtead cap with non-reactive liner. Portions of barrier cq

from the original container shall not be returned to the original contair
ossibility ef<contaminating the bulk supply.

0:50 percent by weight of fluoromethacrylate polymer in the fluorochg

pated and cleaned
inwanted areas

removed from

r than 0.25 micron
and abrasion. An

b coated in order
shall not be
quiring lubrication.

prevent
pplication to the
from the original
rs with ground
bating solution
er, in order to

ht a concentration
emical solvent.

Concentrationsimexcessof O-5percentwittmakeappticationdifficuttandresultin skipped areas
and excessive coating thickness. Although the evaporation rates of the solvent from the applicator
surfaces will vary, it has been observed that in general a solution of 0.18 percent concentration at
the start of a work day will remain at an acceptable concentration throughout that day.
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5.5 Post-coating processing:
5.5.1 Handling: All handling and storage prior to final packaging of barrier coated items (including their
installation in components) shall be accomplished in a manner which will prevent physical damage
to and contamination of the coating. Tweezers designed to grip the uncoated outer or inner ring
circumference, plastic-tipped tools and plastic containers are recommended to minimize the risk of
mechanical damage. Contamination of the barrier coating by fingerprints or other substances will
compromise its oil retention capability. Personnel handling items shall wear non-contaminative
gloves or finger cots consistent with clean room requirements of 5.1.

5.5.2

ra-cre—Ara H

bh-bava-b n-dica mblad bhall k © na
CUITTIAVGO UUTUITT UTodooUITTITVICU ol'ldiT VU TUd oo UlTTI

led after

Bearing as
application
be lubricats

5.5.3

order or ot
5.5.4 Preservatic
in the contn
coated bed
requiremer
5.5.5 Installation
accomplish
the barrier
the coating

5.6 Process con

The following

Lubrication;

embly—Bea
of the barrier coating and prior to lubrication. All barrier coated, shiel
bd after installation of one shield and snap ring set, but prior to jinstallg

IIIISO \AARL

Lubrication, including separator impregnation, shall be as,specified
ner document invoking this Standard such as MIL-B-81793.

act, order or other document invoking this Standard. Unless otherwisg
rings shall be individually packaged in ultra-clean, anti-static bags mg
ts of MIL-B-81705 Type Il and marked “Barrier Coated”.

Installation of barrier coated bearings in components and equipmer|
ed in a manner which precludes the-formation of paths which will def;
coating. Any uncoated surfacecsuch as a shim or cement squeeze-o
and contacts the lubricant, will'offer a path for lubricant migration.

rol;

tests are intended)to provide a continuing check on cleaning, barrief

application

considered

not less ofte
5.6.1 Cleaning:
accompani

a
r’{e‘cessary toensure continuing compliance with the requirements of tf

d suitability of ‘barrier coating solution used. Tests shall be performg
than specified herein.

All items being cleaned together as a group, in preparation for barrief

Hed bearings shall
tion of the second.

in the contract,

n-packaging and marking: Preservation-packaging and marking shall be as specified

b specified, barrier
peting the

t shall be
pat the purpose of
ut, which bridges

coating
d as often as is
his standard, but

coating, shall be

ed-throughout the entire cleaning process by a steel test panel prepa

red in accordance

with 5.6.1.T.

The panel shall be cleaned in the same manner, with the same solvents, and

otherwise be exposed to the same conditions, as the group it accompanies. A group shall be
barrier coated only after conformance of the test panel which accompanies it with the requirements
of 5.6.1.1 has been established. If the panel fails to conform, the group represented shall either be
discarded or recleaned. The same test panel shall accompany the group through all recleaning
operations and shall be retested in accordance with and conform to the requirements of 5.6.1.1
prior to barrier coating of recleaned group represented.
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5.6.1.1

5.6.2 Barrier coafing application:

5.6.2.1

5.6.2.2

Surface cleanliness test: A finish ground panel of stainless steel conforming to Class 302 or 304
of Specification QQ-S-763 shall be abraded under running tap water with No. 600 waterproof
silicon carbide paper and detergent until a random pattern has replaced the original grinding
marks. The panel shall then be flushed with distilled water to remove all traces of abrasive and
detergent. There shall be no area of test surface on which water tends to bead or draw up into
droplets or pools. The panel, while still wet with water, shall be flushed with reagent grade
acetone. (Proof of the required degree of acetone purity can be established by flushing a clean
panel with acetone, drying and then conducting the above water-break test.) The panel shall
then be dried and cleaned with the group of items represented. After completion of the cleaning
process, the panel shall be dried and again flushed with distilled water. Formation of beads or
pools of wateren-thetestareashall-constituteafallure-and-the-group-ofitemsrepresented shall

be rejectgd or recleaned.

Sampling|for tests: Representative samples shall be selected from‘each batcH of coated items.
A batch shall consist exclusively of similar items (e.g., all shields’or all seals) cpated
consecutively by the same line (i.e., the same applicator ordipping container }nd associated

equipment). Unless otherwise specified in the contract, order, or other document invoking this
Standard| the number of items in a batch shall be no,more than 10 percent of the number being
procured junder contract or order, except that a batch shall not exceed 100 items. In order to
minimize [rejects, it is recommended that the mandfacturer or processor keep Qatch sizes to the
minimum|practicable, until experience indicatesrelaxation of the testing schedlile is warranted.

Coating gresence and continuity: Two samples shall be selected, one at randgm from that
portion of|the batch first coated and one at random from the portion of the batch last coated. The
samples shall be sprayed by an atemizer with the oil to be used in lubricating the bearing or, in
the case o¢f a bearing to be grease.ubricated, with an oil which is compatible with that grease. All
applicablé surfaces of the sample shall be examined under a 10x binocular mi¢groscope and the
location df wetted and non<wetted areas noted. A non-wetted area (indicative ¢f the presence of
barrier copting material) will be characterized by a tendency for the oil to stand in beads, whereas
wetting (indicative of the*absence of barrier coating material) will be characterized by an even
film of oil without beading. Absence of coating from surfaces required to be bgrrier coated, or a
discontinlious ceating containing “skips” or holidays, or the presence of coating on the working
surfaces of beafrings (including lands, races and balls), shall constitute a failurg. If either sample

fails, eitherthe batch shall be rejected or items in the batch shall be individually tested for
conformapwwmmﬁmad with an
appropriate solvent to remove the oil and returned to the line. Defective items shall be discarded.
Production shall be discontinued on evidence of the first failure and shall not be resumed until the
cause of the discrepancy has been corrected, as evidenced by repetition of the above test on an

item coated subsequent to introduction of the corrected procedure.
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5.6.2.3

5.6.2.4

5.6.3 Barrier coq

5.6.3.1

Coating adhesion and thickness: Two samples shall be selected (appropriate samples tested in
accordance with 5.6.2.2 may be used) at random from that portion of the batch most recently
coated and examined under a 10x binocular microscope. Holding the item by its outer
circumference, manipulate it so that its coated face is obliquely illuminated by fluorescent light.
Attempt to lift or peel the coating with a blunt-tipped needle by lightly pushing the tip through the
coating. If the coating can be easily peeled or displaced, it shall be considered a failure. If both
samples fail, either the batch represented shall be rejected or additional samples shall be
selected and tested. In the latter case, if 3 consecutively coated samples pass, only that portion
of the batch coated prior to those 3 samples shall be accepted. Test samples and rejected items

Page 12 of 24

shall be discarded or reprocessed. Production shall be discontinued upon evidence of the

second fatre-and-shallret-beresumed-unti-the-cause-of-the-diffieulty-hasbe
evidencefd by repetition of the above test on an item coated subsequent to,intr
corrected procedure. Possible sources of difficulty include excessive coating t
from too high a solution concentration or inadequate cleaning of the stbstrate.

Heat curing: All batches of coated items shall be heat cured at 200+5° F (93
fifteen (1) minutes.

ing solution:

Concentrgtion: Whenever fresh solution has been added to an applicator resq
containet], but in no case less than once every calendar day of production, con
barrier cqating solution shall be determined by:the following procedure: Weigh
volume of solution from each applicator reservoir or dipping container in a tare
beaker. Allow the solvent to evaporate, Weigh the residue, then calculate the

en corrected, as
bduction of the
nickness resulting

+3° C) for at least

rvoir or dipping

centration of the
a measured

d, clean, dry

percent by weight

of polymgr. If the concentration is outside the allowable range, production shall be discontinued

until the golution has been replaced\by a fresh solution having a concentration
allowabld range. If any determination indicates a barrier coating solution concs
of 0.40 percent, including all_items coated in that line subsequent to the previg
indicating a satisfactory concentration of solution, are suspect. ltems deemed
virtue of Ipeing in batches previously sampled and tested in accordance with 5

within the
ntration in excess
us determination
satisfactory by
6.2.2 and 5.6.2.3

are excluded from thewsuspect group. For purposes of this requirement, the suispect group shall

be considered a batch; its acceptability shall be determined in accordance with
5.6.2.3.

56.2.2 and

PREPARED BY THE AIRFRAME CONTROL BEARINGS GROU

P
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APPENDIX A
10. PURPOSE:

10.1  The purpose of this Appendix is to provide materials and methods used in applying barrier film
coating to anti-friction bearings.

10.2 The cleaning and/or application method selected shall be used in its entirety and shall not be
changed in any way.

20. REFERENCEDDOCUMENTS:

20.1 Issues of dpcuments:

The following documents of the issue in effect on date of invitation for bids or request for proposal,
form a part|of this standard to the extent specified herein.

SPECIFICATIONS

FEDERAL
O-A-51 - Acetone, Technical
P-D-680 - Dry Cleaning Solvent

MILITARY
MIL-B-13(1 - Barrier Material, Water Vaporproof, Flexible
MIL-D-6998 - Dichloromethane, Technical
MIL-C-81802 - Cleaning Compound, Solvent Trichlorotrifluoroethane
MIL-T-81p33 - Trichloreethane, Technical

(Copies of $pecifications, \standards, drawings, and other publications required by contractors in
connection|with specificprocurement functions should be obtained from the procuring activity or as
directed by|the contracting officer.)

30. SPECIAL TQOLS AND TEST EQUIPMENT:

30.1 Class 100 laminar flow work bench or equal clean room; temperature and humidity controlled to
72 +3° F (22 £2° C) and 40 £5 percent relative humidity.

30.2 Draftsman pen (cottonswab holder).
30.3 Porous Teflon-tipped applicator with micrometer setting hypodermic syringe.

30.4 Blotter applicator with pressurized fluid flow system.
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30.5 Bearing handling tweezers.

30.6  Triceps, Model No. T-4.

30.7 Storage oven at 110 £5° F (43 £3° C).

30.8 Curing oven at 200 +5° F (93 £3° C).

30.9 Drying table rack, reversible.

40. CLEANING EQUIPMENT:

40.1 Non-automatic Cobehn Cleaner Model B17-2SLQ, or equivalent.

40.2 Automatic Cobehn Cleaner Model 10-20BC-2S, or equivalent.

40.3 Bench typg vapor degreaser designed to use MIL-C-81302 solvent:

40.4 Filtering agparatus (Millipore or equivalent).

40.5 Ultrasonic cleaner, Acoustica Model AS350 or equivalent.

50. SPECIAL MATERIALS:

50.1  Barrier film conforming to MIL-B-81744. FC723 available from Minnesota Mining and
Manufactufing Co., St. Paul, Minnesota or.equivalent.

50.2 Precision dleaning solvent conformingto Type |, MIL-C-81302 (trichlorotrifluoroethane) clean room
grade double filtered.

50.3 Degreasing solvent conforming to MIL-T-81533 (methyl chloroform) clean room|grade particle
count controlled and pre=filtered through a 0.45 micron filter.

50.4 Acetone (GP grade).conforming to O-A-51.

50.5 “Cobehn” (or-equivalent) spray clean solvent.

50.6 Filtered-clean cleaning solvent conforming to Type A of MIL-D-6998, (dichloromethane).

50.7 Packaging material, intimate wrap, ultra-clean, anti-static polyethylene bags conforming to
MIL-B-81705.

50.8 Non-ammoniated waterless watch cleaning solution, “L&R 222" or equivalent.

50.9 Acid washed filter paper or lintless watch paper.

50.10 Stoddard solvent conforming to P-D-680.
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50.11 Paper backed foil bags conforming to MIL-B-131.
60. PREPROCESSING PROCEDURES:
60.1 History:

All bearings to be barrier coated shall have been cleaned in the normal precision

bearing

production cleaning facilities, visually inspected, dimensionally inspected and torque tested as

specified by the procurement document.

60.2 Marking:

With a typed stencil, electroetch “BC” on each bearing on the outer diameter. \If
small to accommodate the letters, etch a line across the bearing on the outer dia

60.3 Final cleaning procedures:

he bearing is too
meter.

60.3.1  Bearings [to be barrier film coated must be subject to additionat cleaning steps ip order to prepare

the surfage for the coating process. Cleaning procedures+or separable and ng
bearings pre different due to construction.

n-separable

60.3.2 Cleanlinegss of the surfaces to be coated is importafnt to barrier film adhesion. [The cleaner the

surface, the tighter the film will bond to it. It is necessary to follow closely the s
procedures to insure a clean bearing.

NOTE

regulators, air heaters and high velocity, finely atomized spray patterns shall b

pecified cleaning

used; however,

When aufomatic spray units are notravailable, hand spray units incorporating }ilrfilters, pressure

the autonatic bearing cleaner:is preferred because of its controlled oscillatory
CAUTION

Aluminum, magnesium, and zinc are destructive catalysts for all chlorinated sg
herein. Hydrochloric acid or reacted metallic chlorides will produce corrosion g
aluminum, magnhesium or zinc are present during cleaning.

ode of operation.

Ivents mentioned
f bearing metal if

60.4 Final cleaning of non-separable bearings:

Batches of one size non-separable instrument bearings will be limited to a number convenient to

handle and will be cleaned by one of the following methods.


https://saenorm.com/api/?name=60b6abcd0d0fea5acb4282b03bfe4d65

SAE

AS13341A

Page 16 of 24

60.4.1 Method I:

60.4.1.1  Ultrasonically clean each bearing in non-ammoniated waterless watch cleaning solution (L&R
222 or equivalent) for five minutes. The ultrasonic unit shall be of crystal transducer type
emitting two and one half to three (2-1/2 to 3) watts per square inch at the bottom of the tank.

60.4.1.2 Rinse the bearings in P-D-680 (Stoddard Solvent) to remove the watch solution. Hand agitate
and soak for 30 seconds.

60.4.1.3 Remove the bearings from the rinse and thoroughly remove the Stoddard Solvent by one of the

following-methods:
60.4.1.3.1  Spray rinse the bearings with MIL-T-81533.
60.4.1.3.2 Immerse the bearings in MIL-C-81302 vapor.

60.4.1.4 Immerge each lot of bearings in (dichloromethane) MIL-D-6998 and soak for

15 min

Dichlor
This so

60.4.1.5 Remov
device,

60.4.1.5.1 Place
spray

60.4.1.5.2 Hand
indivi

60.4.1.5.3 Place

tes.
NOTE

bmethane shall be filtered through lintless-filter paper, Whatman No.
vent shall conform to MIL-D-6998, Type A.

b the bearings from the soak, using tweezers, triceps, or any other ay
and further clean by one of the-following methods:

the bearings on the Cobehn (or equivalent) Cleaner spindles, MIL-T
and then dry the bearings.

spray with MIL£T381533 solvent and warm air dry (110° - 129° F) (43,
Hual bearings.geing thru at least two cycles.

the bearings in a shallow basket that is suspended in a MIL-C-81302

NOTE

a minimum of

or equivalent.

thorized handling

81533 solvent

° - 53° C) each

) vapor degreaser.

All cleaning solutions shall be changed daily.

60.4.2 Method II:

60.4.2.1  Ultrasonically clean in doubly filtered MIL-C-81302 for five minutes. The ultrasonic unit shall be
of the crystal transducer type emitting two and one-half to three (2-1/2 to 3) watts per square

inch on

the bottom of the tank.
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60.4.2.2 Hand spray with MIL-T-81533 solvent and warm air dry (110° - 120° F) (43° - 49° C), each

individual bearing going thru at least two cycles.

60.4.2.3 Place the bearings in a shallow basket that is suspended in a MIL-C-81302 vapor degreaser.

60.4.3 Method IlI:

60.4.3.1  All cleaning and operations may be accomplished utilizing an automatic Cobehn Cleaner

Model 10-20BC-2S spray cleaner or equivalent.

60.4.3.1.1  Diffe
cleanjng steps. The entire lot of bearings shall be cleaned with one type©
changing solutions. The cleaning process is as follows:

60.4.3.2 Hold bearings with appropriate tweezers and spray all bearings with MIL-C-§

60.4.3.3 Complegtely dry bearings with filtered warm air (110° - 129%F)(43° - 53° C).

60.4.3.4 Change solution bottle and spray all bearings with Cobehn (or equivalent) C

60.4.3.5 Repeat60.4.3.3

60.4.3.6 Change solution bottle and spray all bearing§ with acetone conforming to O-

60.4.3.7 Repea60.4.3.3.

60.5 Final cleanjng of separable bearings:

60.5.1 Before s¢parable bearings (spin axis) are barrier film coated, the rings will hay
the normpal instrument bearing line and visually and dimensionally inspected a
specification. The non=metallic separators will have a specified impregnated |

NOTE

The sepdrators-shall not be assembled into the outer races until after the ring ¢

pottles between

f solvent before

1302 solvent.

eaning solution.

A-51 (CP grade).

e been cleaned in
5 per procurement
ibricant.

r rings are barrier

film coatgd:

60.5.2 When the inner and outer rings are matched, the two rings must remain together during all

cleaning operations.

60.5.3 When the outer and inner shafts or cones are not matched, cross interchangin
tolerated, and cleaning processes may be simplified.

g of rings can be
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60.5.4 Cleaning process: The cleaning process for separable bearings shall be exactly the same as
Method | (60.4.1), Method Il (60.4.2), or Method Il (60.4.3), with the following exception:

60.5.4.1

Both rings of matched sets shall be placed together (side by side, or inner race within outer

race) in

divided (stainless steel) baskets for different cleaning operations.

60.6  Storage of cleaned bearings:

Cleaned bearings may be placed in covered petri dishes and stored in an oven controlled at
110° £5° F (43 £3° C) for barrier film coating at a later date.

60.7 Barrier film

60.7.1

60.7.2

General i

thick is aglequate to assure lubricant retention. A film that is too thick,can easi

displaced
day, whe
0.50 perg
Discarde
coat shie

Solution quality control: If there is doubt as to the concentration of the original

solution,
solvent tg

solution control:
hformation: A very thin barrier film coat, approximately 0.25 micron (

. Applied barrier coat films have been observed to be adequate thro
n initial solution concentration is 0.18 percent by weight. Concentrati
ent shall be discarded and fresh 0.18 percent solation used to coat b
i used and concentrated (above 0.5 percent by ‘weight) solutions may
ds and seals.

veigh out a sample volume of the solition in a tared clean, dry beaks
evaporate completely and weigh_the residue (barrier film polymer). C

of the re
percent,

60.8 Barrier coa

60.8.1

60.8.1.1

60.8.1.1.1  The qpplicator is a micrometer adjustment Gilmont Model S-1200 (or equiv

Non-sepa

Method| I:

idue by the weight of the solution and multiplying the answer by 100
y weight, of the barrier film solution.

ing procedures:

rable bearings:

syringe. All.components of the applicator are glass, teflon, or stainless ste

swab [ofthe applicator is made from a one-inch thick block of porous teflon (Chem-Plast trade

.84 x 107 inch)
y be damaged or
Lghout the work
bNs in excess of
baring surfaces.
be used to dip

barrier film

r. Allow the
ividing the weight
Hetermines the

hlent) hypodermic
el. The wick or

name POREX or equivalent). The wicks are plug cut into 1/8 inch diameter by one inch long
rods. The rods are pressed into a stainless steel support barrel which clamps directly around
the hypodermic needle. The needle penetrates the porous teflon material and thereby
releases the barrier coating solution directly into the center of the swab (Figure 2). The swab
is shaped to fit the face width of the bearing ring by a sharp razor blade. A nylon cap fits
snugly over the end of the stainless steel barrel to prevent evaporation of solvent when
applicator is not in use.
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FIGURE 2. Method | applicator.
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