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MILITARY SPECIFICATION

GWSASE, HISW PEREOIU4ANCS,

IW3LT1-PURPDSE (METRIC)

This specification is approved for use by all interested Commands of tbe Depart-
ment of the Navy and is available for IIS.by all other Departments and A9enCi0S
of the Depaftrm”t of Defense.

1. SCDPE

. This specification covers one grade of grease for multi-purpose use ~d
bricated ball and roller bearings operating continuously at temperatures

up ‘to 149* Celsius (c) (300° Fahrenheit (F)) and intermittently up to 177°C (350”P) fOK
pariod$ up to 4 hours in any 24-hour period.

2. APPLICABLE DPCUNENTS

2“.1“ Issues of docummts. The follcuing documents, of the issue in effect on date of
invitation~i~ or request for pr~osal, form a part of this specification .tothe e%ten~
spe.aified herein.

SPEC1P1CATIONS

PEDERAL
P-D-680 - Dry Cleaning S.alve”t.
CG-C-465 - copper-Aluminum A11OY (Aluminum Bronze) Plate,

Bar (copper Alloy Numbers 606, 610, 613, 614,
Sheet, strip, and
and 630).

MILITARY
MIL-B-17931 - Ball Bearing , tin”la= , For Quiet ~~ati.xl .
MIL-G-23549 - Grease, cenexal Purpose.
M1L-A-46106 - Adhesive-sealants, silicone, RTV, General-Purpose.

STANDARDS

FEDSRAL
FE2-STC-791 - Lubricants, Liquid FI@S, and Sel.atedProducts) Methcf3s of

testh.g.

MILITARY
MIL-STD-105 - sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-290 - Packaging, Paakinq, and Marking of Petroleum and Related PrG.5ucts.

(COPleS of Specifications standards, drawings, and publications .eqtired by contractors
in connection with specific procurement f“nctians should be obtained from the proi+ing
activity or as directed by the oontra=ting officer. J

1
Beneficial comments (reoc.nmendatio”s,additions, deletions) and .inYpertinent
data “hich may be of we in improving this d.aomeentshould be addressed td:
Commandor, Naval ship Engineering center, SEC 6124, Department of the Navy,
Washington , DC 20362 by using the self-addressed Stan.3ardizatic.nDOcLunent
Improvement Proposal (DD Porm 1426) appearing at the end of this do”-ent or
by lstter .

FSC 9150
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DDO-G-2450BA(NAVY)

2.2 other Ublications. The following dmnar.ents form a part of this Specification to
the extemt~i~ ..1.s.sotherwise indicated, the issue in effect cm date of
invitation for bids or request for proposal shall apply.

I .

A&fH61~1;CCIETY POR T2ST1NG AND MA’IWUALS (ASTM)
- cone Penetration of Lubricating Grease, Test for.

D 235 - Petroleum spirits (Mineral Spirits) .
D 740 - Methyl Ethyl Ketone.
D 942 - oxidation Stability of Lubricating Greases by the Oxy@n SOmb Method, Test

for.
D 1264 - Water Washout Characterizetics of Lubricating Greases t Tsst for.
D 147S - Lcu-Temperature Torque of Ball searing Greases,.Test for.
D 1743 - Rust Preventive Properties of Lubricating Greases, TeSt fdr.
D 2265 - Dropping Point of Lubricating Grease of wide Temperature Rang8, Test for.
D 2266 - Wear Preventive Characteristics @f Lubricating Greases (Four-Ball MetbDd) .’
D 2595 - Evaporation Loss of Lubricating Greases Over wide-Temperature ~ge.
D 2596 - Extre~ Pressure Properties of Lubricating Gfs.ase (FOtrr-Ball!fsthod),

Measurement of.
D 2714 - Calibration .fndOperation of the Alpb.aModel IEW-1 Friation and Wear

Testing Machine.

(Application fOr copies sbo.ld be addresssd to the Ameri.an society for Testing and
Saterials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

(Teohnioal SOCietY.ad technical association speoifications and stdndards are generally
available for reference from libraries. ‘2hsYare also distributed among technigal groups and
wing Pederal aqencies.)

3. R2QOIBJ2MSNTS

3.1 Qualifi.aation. Grease furnished under this specification shall be products wbiab
sre .qualifled for istfng on theapplicable quitlified pfoduats list at the tiresset for Opew
ing of bids (see 4.3 snd 6.3) .

3.2 Material. The grease shall ecmsist essentially of .awide temperature range liquid
lubricant aod su4t6b3s gelling agent. The grease shall not be comprised of silicones nor
contain silicone sdditive..

3.3 C=ition. The composition of the grease shall be provided by the msnUfaotIXSr
to the 16aV0 S P Engineering Center at the tiresof ualification. Material pnrtiaaed under

1contract shall be the same, within normsl manufacture ng tolerances, as that givsn qualifi-
cation approval.

3.4 ~. TAe grease shall not have an c.bjeationable odor, or odor “of ranoidity.
pdrfums, or free alcohol.

int. The droppinq point of the grease shall be not less than 232*C
(4509$ 5WII%%%%?.. speoified in 4.5.1.

3.6 Worked enetratio”. The worked penetration of the greise, when determined as
speoified ~.~ not less than 265.nor m.. than 320.

3.7 Corroeivenesa co er stri ). T% grease, when tested AS specified in 4.5.1, shall
+-=--*show no green color, pftt nq or e ng on copper, nor shall a dsrk brown or black stain

remsin on the copper strip after washing with N-hexane. A slight brown stain will not be
cause for fallure.

3.8 Dirt. The grease,when tested as specified in 4.,5.1,shall n4t ~ntain dirt or
other fc.re~part+oles exaeeding the f?ll$uing liqdti:

(a) 1,000 Pa$tiQles pet ‘ombio”“ceiitititer”“(c!i3)of greasefor pafticles 25 .mi’&&-’
meters ,(pm] or.Larger.

(b) None of,eartioles75 pm or larger.

3.9 Oxidation stability .“....when tested in.accordance with 4.5.1, the grease shall not

aause a pressure drop exceeding L72 kilopascals (kPa) (25 pounds psr square inch (2b/in2)) in

500 hours on qualification test or mare than 103 kPa (15 lb/i”2) in 100 hours on inspection
tests.

2
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3.10 W= resistance. Not more than 10 percent of the grease shall be washed from
the bearing when tested as specified in 4.5.1 at 38°C (lOO-F).

3.11 ~ on steel wear. When the grease is tested in accordance with 4.5.1, tie
average diameter Z wear scars on the three steel balls shall not exceed 1.30 millimeters bun).

3.12 Penetration after rolon ed workin . The penetration of the grease tested in
accordance wi tb 4.5.1 s~~ not %..-50 after 100,000 double st+ces.

3.13 oil separation. The grease shall separate not more than 10 fmrcent of its weight
in 30 Idours=en testA at 177*c ~ 3°C (350”F ~ 5-F’)as specified in 4,5.1,

3“14 ““d - ==%=
The load carrying capaaity of the grease shall be not

less than 3-1. mater scar d am.sterwhen tested as specified in 4.5.1.

3.15 EVa ration. When tested as specified in 4.5.1, the grease shall not lose more
than 12 per- weight after 22 .0..s at 177°. ~ 3-C (350*F ~ 59,).

eneit . The grease shall be completely honugeneou.a at the tima of inspection
or d.;& s??ting camplekion o, the other qualification tests. it shall possess a
smooth unctuous.consistency without lumps, crusts, 02 granular partioles.

3.17 LW t~~~;uk% t07X3.*. The grease shall not cause a starting torque exceeding
0.441 newton meter Nm or a running torque exceeding 0.147 Nm at -29‘c (-200P) when tested
as specified in 4.5.1.

3“18‘“t %5= =%=- The grease, when tested as specified in 4.5.1, shall
give a maxiiiiiii%earng rating .2 two.

3.19 Performance ~. The grease shall lubricate a size 315 radial ball bearing
satisfactorily for at least 7000 houxs at 104aC (200°F) when tested as specified in 4.5.2.1.

in 4.W,%SP P=%& * ““d +-&%=
Tbe grease, when tested as specified

s w per ormance e?j?jvaen te avy Reference Grease Z-1 + 5 percent when
judged by the criteria yiven in 4.5.2 .2;4.2.

k“re ~2&o%%% -x~-p) , the undisturbed penetration shall be not less than ZOO and
After tha grease has been stored for six months at a tempexa-

the worked peiietration sha~l not have changed from the original worked penetr.atimby more
than 30 points. The grease shall show no formation of crystalline material when stored for
a total of one year at a temperature of 38*C ~ 3-C (1OO*F ~ 5.F). Both tests shall be
conducted as specified in 4.5.3.

3.22 Rubber swell. l’heaverage rubber swell wlunks shall not exceed 10 percent when
~~ ;.type zt~ber (E!..6.5) is ium.ers.adin grease for seven days as specified in
. .

rfox’mance. T,hegrease, when tested as spe~i fied in 4.5.1, shall
satis;;%0L%#3%%%%%l~for 400 hours at 17’7°c~ 3°. (3513eF~ 5*F). The
average of four tests shall be 400 hc.urSminimum.

3.24 ~ wear. The greasa coated brass gear of a helical gear set shall not wear more
than 2.5 q per ~sand cycles under a 2-1/2 kg (5-pound) load nor more than 3.5 v per
thousand cycles under a 5 kg (10-p-aund)load when tested as specified in 4.5.1.

3.25 @aillation ~.

3.25.1 Friction & wear testin machine.
shall p=fona -atisfactorino+O-.

The grease when tested as s~cified in 4.5.1

3.2S.2 Friction Oxidation tester. The grease when tested as .?pec!ifiedi“ 4.5.4 shall
perform matisfactorily for 200 h6iEZY

3
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4. QUALITY ASSUPANCE PRQV1S1ONS

4.1 rtesonslbilit for ins ection. . unless otherwise s ecified in the contraat, the
contxaator ispret$ponsib~e=r+rmanoe of all inaneot!O” r~.ire~ents as swcified
herein, Except as otherwise specifidd in the contract, the contractor may ose his mm or any
other facilities suitable for the performance of the inspection requirements specified herein,
unless disapproved by the Government. The Government reserves the right to gerfozm any of
the inspeOtiOnS set forth in the specification where such inspections are deemed necessary to
as.use .9uppliea and services conform to prescribed requiremanta.

4.2 classification ~ inspections. The inspection requirements speaified herein are
classified a9 follc+.w: r

(a) Qualification inspction (see 4.3).
(b) Quality conformance inspection (see 4.4).

4.3 Qualification tests. Qu.alifiaat20= tests shall b? C-=duabed at a lab=atoq
satisfactory to

*“ “V’-! ‘“3’””’=’”9 center”
Qualification tests shall odnsist of the

tests sPecifiea In 4.5. APP1 cat cm for qualification test= shall m made in ac’sdrdanoewith
‘Provisions Soverning Qualification 60-6U (see 6.3 and 6.3.1).

4.4 - confonnance inspection.

4.4.1 ~. For pmrposes of sampling, a lot shall consist of all grease manufactured a9
one batch.

4.4.2 Examination of filled .x.ritairiers.A sample of filled containers eeleated fron
eauh lot in accotiance w~ M2L-STQ-105. tI nspeation level I and acceptable qo22ity level
(AQL) of 2.5 percent defeative shall be &amined to verify compliance with all stipulations
of this specification regarding fill, alosure, marking, and other requirements not involving
teats. Containers shall be examined for defects of the cou airierand tbe closure, foxk
evidence of leakage, and for urisatisfaotory markings I each sample filled container shall also
be weighed to determtne the amount of the contents. Any container in the sample having one
or more defects, or under req”ir.sd fill shall cause rejeotion of the container, and if the
number of defeativ.zc.mtainers in any sample exceeds the acceptance .nu!rk.erfor the appro-
priate sampling plan of M2L+TD-105, this shall oause rejeation of the lot represented by
the sample,

4.4.3 From each lot, Containers shall be selected as follows, and sealdd, marked, and
fozwarded to a testing laboratory aatisfaotc.ry to the connnandor agency con~rne.ft

(a) If grease is furnished in 250 g (one-half pound) or 500 g (cute-pound)
containers, enough containers to form two separate .speu2men9 Of 2-1/2 k9
(five pounds) each shall be furnished.

(b) If grease is furninhed in 2-1/2 kg (S-pound) containers two COntiinerS shall
be furnished,

one of the two 2-1/2 kg (5-pound) sample Bpeoimens shall be subjected to the tests speaified
in 4.5.1 except those for 500 hours oxidation stability, high temperature performance, rust
preventive properties, rubber swell, storage stability, gear wear, and .asoillat.ion.Tbe
other 2-1/2 kg (S-pound) sample specimen shall be retainti by the manufacturer for verifi-
cation testing, if required, at a later date.

4.4.4 Sam lin for rcducticm cheak tests.
or order and-t~atie~ =Y be c.msidered ne=ess.aryby tbe Nwral Ship

From the first lot produced on a contract

Engineering Center to verify the .Cmsiste”cy of pr.adwtion quality, one 2-1/2 kg (S-pound)
=mPle and two 500 9 (1-Pund) sam@es of !mea.se.shall be forwarded to a laboratory satLs-
fact.aryto the command or agency concerned. These samples shall be eubjeated toanyof
the tests specified in 4.5 deemed necessary by the mmamand or agency concerned to determine
that the sample oonfoxms with .&at given qualifioation.

4.5 ~ procedures.

4.5.1 The follcwing tests shall be performed in acoordanc.awith the applicable methods
of FED-STD-791, ASPi4standards on petxeleum and lubxieants, or applicable test paragraphs
as shown in table 1.

4
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TA2LE 1. _

m?, t

Dropping point
Penetration, worked
Corrosiveness (capper strip)
oxidation stability, 100 and 500

hckrs~
Water resbtance

.vwO.atioi&
c,~~ *eparationY
Load carrying capaaity
kw temperature torque
Steel on steel wear
Penetrqtio” after prolonged
working
Dirt
RW t prev.e”tiveproperties

‘:;zq’ratwe “f Om-
Rubber svell
Gear wear
Osci nation (FriOtiOn
oxidation ma tester)

Storaue stabllitv (see 4.5.3).
P
Whentested in accordance with ASl13D !

*.

FEB-STD-791

5309

321

3005

333
3603
335

6516

11 not cause a pressure

drop exceeding 17; kPa (25 lb/in2) in 500 hours on qualificatiOII testS or more

1, the grease s)

ASTM

D 2265
D 217

D 942
D 1264

D 2595

D 2596
D 1478
D 2266

D 217

D 1743

than 103 kPa (15 lb/inz) in 100 hours on inspection tests.
~Te,t tmper.qtue Shall be 1774C + 30C (350°F + 5°F) . m air bath (oven) may be

used to perform this test provi&ad the exit Temperature is within 3.C (58P) of
the test temperature. lb insure this, it may be necessary to inClude an
additional length of coiled tubing in the line contained’ in tbe air bafi (.-en).

~TeSt’;t.mper@~e shall be 177*c (350*B).

4.5.2 Performance tests.

4.5.2.1 Performance life test.

4.5.2.1.1 Amsarktub. The te8t apparatus shall consist of the following:

(a) Vertical shaft double bearing grease life test unit with pnewnatic loadhg
piston. for applying a thrust load of 4000 newtons (900 poonds force) to the
end-most bearing outer race (see f$gures la end lb). Test assembly shall be
mounted .on shock mounts. The test bearing cylinder shall have a“ eleetria
heater tape of sufficent aapacity to maintain speoified bearing temperature,
wound around its outer surface, 13 mm by 1.2 m (l/2-6.nchby 4 faot) long,
(28S watt taP.9with hewy duty insulation for use on metal surfaces has been
found.suitable for this purpode) . ‘rheouter (ox load end) bearing should
have two thenmcouples located so as to aontaat the bearing outer diameter at
mid-widtlu one thernwa.auple shall be used to determine bearing out& race
temperature, the second, to actuate a tet%mrature cOntrolUr fOr tie hea~x
tepe.. T&9 inner (or motor end) bearing shall have one thermocouple in cOIItaCt
with the’bearing outside diameter at
temperature of this bearing.

, ~d-wiclth to ,etenaine outer race
kta~s f~th@ test bearing spindle and cylinder

aiw shwn in figure ~. . J ,“

.

,,

5
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(b)

(a)

(d)

(e)

(f]

Driving motor,. 35S0 ~ 50 revolutions P9r minute (r/rein)Sated speed, 3.7
kilmatt (kw) (5 horse-power (hp)), with double end shaft oonneatsd to one
test unit on each end through flexible couplings. The m.2t0rOircuit shall
incoxp=xate a mdtor ovsrload breaker which will secure the unit when motor
current exceeds breaker setting. -ti”~ of breaker to be 140 percent of
nozmal running current of a typical motor driving two operating test tmits
after running 24 hours with no external heat following installation of four
new freshly greased bearings in the two test units.

Housingt sheet mstal to form sn oven around each test unit. The housih may
1have sn air intake opening on one side and a small exhaust fsn (apprOx mste

100 mm (4 inch) didmeter) on the cppoeite side (ocmneatsd to the heater
controller so the fan is on when the beater is off and vias versa) if desired
for better temperature control.

Test bearingl single row, radial, deep groove, single shield, with rivsted,
pressed steel retsiner, size 315, grade NT3 conforming to MIL-B-17931, nude
of SW 52100 steel. A semnd separable shield or a shield ricuzufactursd
locally shall be used with each bearing to simulate a double shield bearing
configuration.

Temperature controller (for heater actuation) capable of IUdnt.dningplus or
mlnua lSC (2-F) of set te~rature.

Temperature recorder t to record outer race temperatures of both bearings in
eaoh test unit.

4.5.2.1,2 Cleaning’materials—.

(a) Solvent dry-aleaning, type 1 of P-D-680.
(b) Solvent, naphtha (hexdnes, tdchnioal).

IY s~~$~”;n m; solvent, and repeating this oparaticm in fresh solvent until the
Each test bearing shall be washed by slculy spinning it partial-

bearing is clean add free from all preservative. It shall then be rinsed by slowly npinning
in alesn solvent add flash dried in an oven at 71°C (160°F) just priorito luhrioation. Each
t-P8tbsaring sha31 b+ packed by hand with 31 ~ O.1 grams (g) of the grease to be tested (fOr

a We-e specific gravity Of o .9).~ ma gze& shall be paoked into the bearing using a
narrow-blade spatula so both sides of the bearing receive an egusl amount of greasel grease
shall not extend beyond the face of the races. The loose shield #ball then be installed in
the bearing outer race. If the loose shield is not snapped or crimped into place in the
outer race, it shall be cemented to the outer race wi!ch an adhesive sealdnt -hi lar to type
I of MIL-A-46106 using caution so that no ceuant can enter the bearing. Two test bearings
shall be installed on eaoh test s indle so the single shield which wss in the bearing as

fsupplied is in the dowmnost posit on for each besrlng in operation.

4.5.2.1.4 P20cedure. A test load of 410 kg (900 pounds) shall be supp2iedrbyu~ load
pistOn and the un~ed witi”o”t any external beat. After 24 hours the te

Y Sinae thecontroller is eet to give an outer race temperature of 93-C + 4*C (200*F ~ 7-P .
tsst unit inner (or nuztorend) bearing may run at a slightly-lower teq!peraturethan the outer
bsaring (due to heat transfer from the shaft) , the terpexature control should be Set to hold
the two bearings in a unit to tie ssnm differential above and belcw 93*C (200*F) within the
overall limit of 93°C ~ 4°C (ZOO-F f 7°F). Test operation is cyalia, a.ansistingof
continuous rumzing for 6 days follwed by a sbtitdcwn of 24 hours on the seventh day (bearing
load is not removed during this Shutdcun period). TMS cyale is continued until failom
0COU2S. Lubrication failure shall be considered to have ocaurred when sdy of the following
conditions prevail fox either of the two beazings in a test unit?

(a) TripPin9 of the motor cut-out switah indioati.g that fri.ationaltorque has
increased sufficiently to over load the nmtor.

~
.YFor greases of npeOific gravity other than O.9, the weight to he pa.akedshall be eguak

to,34 multiplied by the speoifia gravity.

6

Downloaded from https://www.everyspec.com



(b) ‘2emperaturea in excess of 1350c (275$F) awcmpanied by

and vibraticm.~
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audible change in noise

4.5.2.1.4.1 The performance life test shall be run Witi 10 bearings (5 teSt ~its with
2 bearings each). The grease shall be reported as passing if all ten bearin9s C~letO 7000
hours of sa’cisfacto~ Opsration or if eight bearings (4 test units) -:QUplet. 7000 hc.uxswith

only om? ‘failur.adue to other cause” as provided in 4.5.2.l.4.1.1.~

4.5.2.1.4.1.1 since it is ~ssible wcasio”ally to have a bearing failure for other
than lubricant causes, allwanca is made for one such failure. The lubriaant. shall be re-
ported as, ‘passing with one failure due to other causes, - if the first failure in the test
10t of 10 besrings is aco~eanied by readily .aeearent SatisfaOtO~ cOnditionB in we ~vanion
bearing to the failed bearing from the samd test unit. Criteria for judging satisfactory
conditions in the companion bearing sre given in 4.5.2.1.4.1.2.

4.S.2.1.4.1.2 criteria for satisfactory conditions in the companion bearing shall be
bked on observed obvious diffe=nces in bedring and grease characteristic when comparing .
the failed bearing with its companion bearing. The companton bearing must conform to all
the following requirements:

(a) No abnozmal operating temperature, noise, or vibration .ttributab3e to this
bearing up to time of test shut-dovn.

(b)- NO noticeable increase in torque (drag or tight s .ts) ox rOughness m mtat~9
~ Torqus fail”.. shall bethis bearing by band as removed from the test un t.

dekemined by tripping of overload heater which will secure the unit when
mntor current exceeds breaker setting. Ratirq of breaker to be 140 percent
of normal running current of a typical motor driving two operating test
units after runnin.a24 hours with no external heat follcwing installation of

(a)

(d)

(e)

(f)

four new freshly g&ased bearings in the *O test units.
- texture. Shall essentially reseimblenew grease in 00nsistencY -d
presen~il; no hard or carb-maoeous dewsits.

Grease a earance. No indication of exposure to high temperaf.uteas indicated
~i~, color, and baking onto bearing areas. CO1O. shall be only
slightly varied from new grease.

Grease homogeneity. Unifozm, no excessive oil separation, liquefaction, Or–—
MJmps .

Grease uantit . A supply of grease having characteristics as outlined in
~(-(e) above shall be visible on tbe bearing shields retainer,
and race surfaces adjacent to the ball track indicating that grease has not.
run out ox been thrufn out of the bearing. Balls and ball tSa~ to eh~
presence of grease fi3m.

4.5.2.1.4.1.3 when a ‘failure due to other causes- occurs, the test will be =ntinued
on the eight bearings in the remaining four test units.

4.5.2.1.4.1.4 Not more than one ● failure due to other causes’ will be allowed.

4.5.2.2 Bearinq temperature rise and qrease le”akagetest.

4.5.2.2.1. apparatus,

, (a) ‘Vertical shaft single test beariz9 unit wi~ hydraulic 10adinw CY1&I&&~f
applying a 410 kg {900 pound) thrtwt load 4s shown in f19Ure 3.
the teat bearing spindle and housing are sbcun in figures 4a and 4b.

~. sdu,etimespossible for the outer bearing which oontrols test temperature to generate
jui$tenough heat from failure so that the heater is cut off and the failed bearing main-
tains test temperature without registering an abnormally high temperature on the recorder;
noise or vibration, plus an abnormally low temperature for the inner bearing (due to no
heat from the heater) , identify such a failure.

~unless there is a very definite difference beiween the”failed bearing And its companion
bearing on Lnspectio”, using the criteria given, the failure shall be considered.bonafide
and not a ■failure due to otbex causes. ●

7
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(b)

(a)

(d)

(e)

(f)

Testbearfngtsinglerow,radial,deep groove, single shield with pressed
steel retainer, size 315, grade NT3 conforming fsoMIL-B-17931. A second
separable shield or a shield Inanufaotured lceally shall be used with eaah
bearing to simulate a double shield bearing oonfiguration in the test. The
test bearing shall have a thermocouple located SI.aas to contaot the bearing
outer diameter at mid-width.

Motor for driving test Spindie, 2.2 kw (3 hp) , 3550 + 50 r/reinrated speed.
Zhe motor oirauit shall incorporate a motor overloa~ breaker whiab will
s~ur:t~r~ tt?st.when frictional torque bas increased suffioiently to overload

Temperature recorder; to record outer racd temperature of teSt bearing md
ambient (room] temperature.

Zlydxa”li.aprefer source which with the hydra”li.a oylinder ahcwn in figure 3
will produce a thrust load of 410 kg (9oO pounds) on the test spindle.
A locally improvised transparent plasti.aoollector basin (with a center hole
sufficient to alear the rotating shaft diidsides sufficiently high to tOUCh
the undersideof the mounting p2ate) shallbe supported S0 AZ to COllEOt any
grease dro ing d.avnor thrown outward from the b&aring and 20tatibg shaft

Ylcwer port on.

4.5.2.2.2 Cleanin mdterials. TIM same cleaning materials as specified in 4.5.2.1.2
forthePerformaiiii ~1 be used.

4.5.2.2.3 Preparation. The test bearing shall be washed by slowly spinning it partially
submerged in dry-cleaning solvent, and repeating this operation in fresh solvent until the
bearing is olean and free from all preservative or grease. It shall then be rinsed by SIWIY
spinning in clean naphtha and flash dried in an oven at 71*c (160*F) juet priOX to lubri-
cation. TIM test bearing shall be packed by hand with 47 ~ O.1 g of the grease to be
te,~d.~ me ~e~,e ~h.11 be worked into the b~ring USinq a narrw blade Sp.tUla so both
sides of the bearing xeceive the .samdAmount of qrease# grease shall not extend beyond ti.z
facd of the races. The lease shield shall then be installed in the bearing Outez race. If
.the loose shield is not snapped or arimped into place in the outdr race, it shall be cdmdnted
to the outer race with an fidbesivesealant confoz’minq to type 1 of MIL-A-46106 using caution
so that no cement can enter the hearing. The bearings shall be installed on the test spind3e
m the single shield which was in the bearing as sumlied is in the dc.mmost position in
operation.-

..

4.5.2.2.4 Procedure. A test Iodd of 410 kg (900 pdunds) shall be app22ed by the ldad
piston and the unit started. NO external heat is supplied to the test unit throughout the
test., The test is operated continuously for 20 hours. At the end of the required tiim, the
Mit is se-ed. Appearance of -Y 9rease deposited in the plastic collector basin in
v2sually noted with respect to oil separation or change in grease consistency and zecofded.
AAY 9rease le~a9e land oil, if separation Oocurred) is wiped from the shaft and from the
interior of the plastic aollector basin and weiqb~. Suffiaient disassembly of the apparatus
shall be made so prease adhering to exterior test bearing surfaces abd adjacent tester ardas
abowa and below the uwer And lwer shields cam be collected and weighed.

4.5.2.2.4,1 Two test runs shall be mdde cm the candidate “grease and two rune shall be
made in the same apparatus using Navy Aeference Grease z-l. TIieorder of running the
cdndidate grease and reference grease shall be by random seleation. The a.anwtest bearing
shall be used for all four test runs with thorough cleaning an out~ined in 4.5.2.2.3 before
each test run.

4.5.2,2.4.2 Criteria farevaluating the temperature rise and grease leakage perfoxman~
of tie candidate grease shall be as follows!

(a) The mean of tbe rnaximm test bearing temperature rise for the candidate grease
observed d!yinq eaah of the two 20-hOur testi shall not exceed the mean
maximum tenq.erature rise observed in tbe two tests made with Navy Referenae
Greas.3z-l + five peraent.

~grease of specific gravity of 0.9. For grezwes of spe.aifiogravity other than O.9, the
weight to be packedshall be equal to 52.2 multiplied by the speoifio gravity.
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(b)

(c)

The mean of the test bearing temperature rise at 20-bouxs for the two tests
with the candidate grease shall not exceed the mean of the corresponding
temperature &served with Navy Reference Grease Z-1 + ffve percent.

Mean leakage of candidate grease from the bearing for the two test runs shall
not exaeed the mean leakage obtained in the two tests runs “ith Navy Reference
Grease Z-1. There shall be no grease droppage or slinging into the plastic
collecting basin and no indication of oil separation in any test xun; any
grease leakage from the test bearing shall adhere to the top and bottom b.aaz-
ing shields and bearing and h.ausi”g areas immediately adjacent to the test
bearing.

the u%kic.a%%%&%%%i. TWO standard grease wrker cups (ASTM D 217) ehall be filled
This test method is basically msthod 3467 of FEO-STD-791 with

with the grease sample, one ‘struck flush with the top of the cup for tidi.st.rbed penetration,
and the second filled with an additional quantity of grease to insure sufficient sample to
conduat the worked penetration. mm sample for Un”orked penetration shall be covered with
a watch glass. The sample far worked penetration shall be covered with alumimuo foil.
The CUPS shall be stored .Ovexed in an oven at a temperature of 38°c ~ 3*C (lOOer + 5“F) for
six months subsequent to the original determtnakion of the penetration. UpOn ted.atiOn of
storage, the samples are aIIwed to coolto 25°C (77”F) prior to determining the un~sturbed
and worked penetration in accordance with ASTM D 217. The undisturbed penetration sample
shall be stored at 38°C ~ 3*C [LOO*F z 5*F) for an additional six months. The sax!qle shall be
covered in.such a .Wayas to provide an air space above the grea$e 6nd prevent the surface of
the grease from being disturbed. The sample shall then be examined for presenoe of
crystalline material.

4.5.4 oscillation.

4.5.4.1 ApparatW. The apparatus used consists of:

(a) Alpha L3W-1 or equivalent friction and wear testing machine sq”ipped
with an .x%Iillatory drive mscbanisrn,.l.aadcell tra”sducex, and a transducer
amplifier/indicator (see 6.6).

(b) Measuring magnifier glass, with metrio or English unit calibration with a
precision of 0.05 mm (0.002 in) or equal.

(c) Analytical balance, Cap%ble of weighing to the.nearest 0.1 RIP.

The test ring shall be made of SAS stiel having a Sockwell hardness
of C5~”~~4&3.%I%%&ig shall have a ground fats 8.15 ~ 0.127 mm (0.321? 0.005 in) wide

and dhmst.r of 35 ~~:~~$~ mn (1.3775 ~g :~~~ in) having ~ ec~”tricity betweei the in~.r

and outer surface no greater than 0.038 mu (0.0015 in). The surface finish range of the
outside diameter surface of the ring shall be 5 to 15 micra in mns in the direction of
the motion.

4.5.4.3 Test block. lh.atest black shall be made of copper alloy conforming to

00-c-465, A11oY 642 with tbe test surface (6.35 ~$~~ mm) 0.250 ‘-0005 in wide and 1S.7
-0.0000

+ 0.127 !mn (0.620 ~ 0.005 in) long;
To.400 ~ 0.002 in).

The height of the test block shall be 10.16 ~ .051 IMD
The Rockwell hardness shall be B88 ~ 3. Each blook shall have . test

suqface polished to a swfac.a finish of 4 to 8 ndcro in rms, being perfectly square with all
outside edges.

4.5.4.4 Reagents. The reagents used are %

(a) Hexane Acs grade.
(b) Msthyl OthYl ketone conforming to ASTM D 740.
[c) Petroleum spirits conforming to A8TM D 235.

4.5.4.5 Calibxati,n ~ aPparatU9 .
ASTM D 2714.

The apparatus shall be calibrated in accordance with

I
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4“5”4”’%-% ‘f i%--% Before each test, thoroughly clean the specimen
holder, thre.%fe sect on, I& nut, an lockwaaher. Use hex.aneas the aleaning agent and
rinse with methyl ethyl ketone. Clean a new test ring and block fox eaoh test using the
Pollcwing procedure:

(a) Immerse in petrolewn spirits and sorub with lint-free cloth.
(b) Winse in a second bath of petroleum spirits.
(c) Buspend in the vapor of boiling hexane for 30 seconds.
(d) lmnerse i“ boiling methyl ethyl ketone for 30 seconds.
(e) Allow Part to drip dry.
(f) Whenparthasdried, suspend it in v8Por of boiling hexane for 30 seconds.
(9) Allw.fpart to air dry.
(h) weigh eaah test ring and block to the nearest 0.1 mg.
(i) Store specimdns in desiccator uotil ready to use.

Lubriaate the quarter sepsnt of the speoimen holder and the threa~ed section with grease
conforming to MIL-G-23549 . APPIY me 9rea2e to be tested to the test ring surface, making
sure that the entire wear surface is completely covered with test yease. Wount the test
block in the quarter segment (clean lint-free cotton gloves should be used in bandzing the
specimens) and position both in the speoinwn holder making sure that tbe quarter seqwent and
block are securely positioned in the cylindrical slot. With one hand holding the test bleak
iaount,tighten with a torque wrench to 250 in-3b8. Apply the additional test grease to the
area of the test block Which overlaps the ring on both sides of the bl.wk. Place a 500 9
(one-fmund) weight in position on the bale rods. Align the two reference markers by adjusting
the turn buckle on the friction rod. Tighten lmknuts on the turn buckle. Position the
friction for- cut-off level. The cut-off level is set at 18 kg (40 lbs) fox a 0.44
coeffi.sie”tof friction. Adjust the amplitude of oscillation ‘for a 90 degree ara.

4.5.4.7 Procedure. With the revolution aounter set et zero start the maohine and
adjust the c.saillati.g speed to 87.5 cycles per minute (c/m) ❑aking sure at this point that
the reference markers are perfectly aligned. Md a 0.45 kg (one-pound) weight at 60 CY01i3S
and another 0.45 kg (one-pund) weight at 120 cycles. Run until failure is encotitered due
to excessive friction (cut-off 0.44 coefficient of friction) or excessive wear.

be ins..t6+.Sh~.EGn7&& spea!fic6tio”.
4.6 Ins ction of re ration fer delive The ackaging, packing, and marking shall

5. PWEPABATIOW PDR DXLIVERY

(The preparation for delivery requirements sped fied herein apply only for direct
Government procurements. Por the extent of applicability of the preparation for dezivery
requirerc.mtsof referenced docments listed in section 2, see 6.4)

500 GiL&%%?%’29%%’ E%%%%%”..=.
Grease shall be packaged in 250 g (l/2-pOund) ;

Packaging, packing, 6nd marking shall be
in accordance with W2L-STE-290, level A, B, or c, m speaified (eee 6 .2).

6. ND’PES

6.1 Intended use. ‘lb.grease covesed by this specification is intended for multi-purpose
Use and use in grea=lubricated ball and roller bearings operating at a continuous t~PeXa-
ture up to 149-C (300SF] and “p to 177*c (3500F) for periods up to 4 hours in any 24-hour
pericd.

6.2 Orderinq ~. Procurement dootmen~ should specify tbe foil.cwing:

(a) Title, number, and d6te of this specification.
(b) mplicable levels of packaging and packing requird (see 5.1).
(0) emit .aant.ainecqwantity (see 5.l~.

6.3 With respect to products requiring qualification, , awards will be made .mly for
products which are at the time set for opening of bhfs, qualified for inclusion in the appli-
cable Qualified Prc.5”ctsList QPL 2’508 whether or not such products have aCtUallY been S0
listed by that date. ‘fheattention of the contractors is called to these requirements, and
manufacturers are urged to arrange to have the products that they propose to offes to the
Federal Government tested for qualification in order that they may be eligible to be awarded
contracts or orders for the roducts covered by this speoifioation. The activity responsible
for the Qualified Prod”ots I&t is foavalShip .“gineering center, Department of the Navy,
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Washington, DC 20362,, and information pe?tainlnq + qualification Of Produ~ts I06Ybe Obt~ned
from that activity. Application for qualification tests shall be made in accordance with
.nProvisions Governing Qualificati.sn SD-6” (see 6.3.1) .

6.3.1 Copies of “Provisions Governing Qualifi.atiOn SD-6” MY be Obtained uPOn
applicatim to C0Umandin9 Officer, NaVal Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, Pennsylvania 19120.

6.4 Sub-contracted material and arts. ‘rhepreparation for delivery requirements of
referenced documents isted in sec~n% not apply when material and parts are pro..red by
the contractor for incorporation into the equipment and lose their separate identity when
the equipmant is shipped.

6.5 standard .-L”type rubber samples -Y be obtained from the Aero Materials Department,
Naval Air Development Center, Warmins ter, Pennsylvania 18474.

6.6 The Alpha LFW-1 friction and wear testing machine is avai3able from DW-Corning
Cofpoxr.ticm, ‘resting Machine Department, ‘fxusbell,Connecticut 06611.

6.7 C&M es from revious issue. Due to extensive changes, the margins of this
.9Pecificatfi =-&”=dentify changes with respect to the previous issue.

Review activity:
As

Preparing activity *
Navy - SH

(Project 9150-W475)
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.

FIGURE la. Performance life apparatus - lmter mounted assetily.
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FI~ lb. Perfornmncs life apparatus - lower test unit section.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

Cylinder flange, inner.
Cylinder flange, outer.
Test bearina cvlinder.
support bra=ke~.
Plate form isolation mount.
Height adjuster stem.
Iieightadjuster.
Angle mount.
Support plate.
IWst bearing shaft.
coupling.
Drive motor ‘shaft.
‘restbearing (2).
Load piston.

Part identification - figures la and lb performamew life apparatus.
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FIGORE 3. Packinq and temperature rise vertioal spindle.

1.
2.
3.
4.
5.
6.
7.
a.

1::
12..
12.
13.
14.
15.
16.
17.
18.
19.

uppaxbeating housinq.
Suwac.rthousing.
Splinner.
neater housing.
Heater (not used for temperature rise and leakage test) .
Test bearina housinu.
Vest bearin~. -
Size 206 ‘Cartridge” bearing (removable shields) .
140unting plate.
Frame.
Hydraulic cylinder.
Torque bracket.
support hearing CUP.
Size 308 angular oontact bearing.
Shaft ,
m~v:e~lleys.

Belt guard.
Drive motor (on separate stand) .

Part identification - figure 3 temperature rise and leakage apparatu9.
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FIGURE ha.

Downloaded from https://www.everyspec.com



Downloaded from https://www.everyspec.com


