
●

I

io
I

MIUX529C
21 AUIW 155$

Svpemdilv
MIL.C-CKISS2SB I~S.A~
2s Aw-il1957
USED IS LIE1”Oi
MIL-C.6S29A
27Awl] 19s3

MILITARY SPECIFICATION

CORROSION PREVENT~, AIRCRAFT ENGINE

Thi. aprn”k.tw. ha: k. .Pp,.,.d b IfI, Dmrt@tt*nf Of W-,1 O.d I: .Iondo.

(OW .I., w by IfIC Morg-f~ o.{ (h< .4 ‘my. tht .’ ““g. and IA, Air Forte

I. SCOPE

1.1 Swe. This specification cowrs nn oil-
type corrosiOn pre\.eD~i~e which shall be 8
s,qtis[~c~ory lubricant (or aircre. f[ engin= when

applied as specified

1.2 Classification. The corrosion prewntive
shall be one of (he three fo]]ouing types, as

specified (W 6.?):

Type l—Concentrntr ma[erinl.
Typr 1l—RPBdvmi~~’d mfilerinl ‘Or ‘P-

ciproralin~ aircraft en?in es.

Type 111—Rendy-mixed mtilrriki for

turbojet aircraft engines which

u5eSpecification J11W60SI

lubricating oil.

2. APPLICABLE DOCUMENTS

Z. I The (ollowing specifications. s~andard~.

and publication. of IIIP issue in e~ecI On dale
of in~. itntior] for bids fOrm a part of lhi~

specificntmn 10 the e~t~nt specified herein:

SPECIFICATIONS

FF,DER.SL

o.~f-?~?—~lcthanol (Jfelhyl -klcohol~

P-S-MI —.%lvent, Dry-Cleanitlg

QQ-.+Li3C-Slee]: Carbon (Law-Carbolj).
SIIee Is and S[rips

TT-T-N)-Th]nner: Paint, Volalile \lin-
eral Spirits (Petmleum-

>piri[s~

JI, LJ7., EY

JA\”-H -79? —Humi6!!y (: fibille:: OPWB-

tlon of

o-d,,.- s.

ll]L-D-3716-Desiccants (.~c~iva[ed I for

Dynnmic Dehumidlficatio:]
\fIbG-55i2—Gasol ine. A\.ialion: Gr. IIos

SO18Y, 91 W. 100/130. 115’14:.
:.1I LA-6061-Oil. Lubricating. JcI En-

fgine
\lIL-L-60E2-Lubrica ti!lg Oil: Aircrafc

Recipmca[ing (Piston) Er)gim,
>lIL-C-1 Ii96—Cormsio\} 1’ r e $ e I} i i v e

Petmlatum, HOI Applicaliol,
\lIL-C-16173-Corrosion prp$’pnll~,,,

.Solvent Cutback, Coid-.kpplicu[io[t

STANDARDS

FEDCR.L

Fed. Test Lubricants. Liquid Fuel:,

hletbod Std and Reletvd I’mduris;

>-0, 791 \le\hnds O( Testi!tg

blIL17.<RY

AI IL-STD-?90 packaginp. P.cki:!x .I!d
}larking of Pr[rol,wm

Product:

PUBLICATIONS

AIR FORCE-NAVY AEROSALTJc. Q ~~LL~Tl~

SO. 143 Specifications and $~andard=:
Use of

(Copies of specifications standards, drc. wnc~. c,,,<
publits$ ions required b: contraclo~ IC ronvctio8, u !3h

sprcific proc. wnr.: f.”ct ion+ should be :bta:n”d frt, m
!he prucuri”g WIIV! \ or n. dmerted b, I M c.. ir. r:,!.:

offic?r )

u Other publications, T}w fOl)O~in~ fiI’c

umpnt forms n parl of this specifi ratinn. u,,.

legs othwwisc lnciirnted, the issue in effw I 011
date of invitnl]on ior b]ds shun appl)-.
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1sT~R5T+:E COMMERCE COMMISSIW>

49 CFR In Iers!a!r Commerce Commi=-

71-78 sion Rules and Regulations
for the Transport u[lolt of Ex-

Plosi}-es and Olh~r IJarqmrous

Articles

(The l,)(rr!lslr Commerre Comrriss ion rcwulat ia,!+
am now a part cd !h, Cod P c.! Federal Reuul. tiom

(lu4Q Edition-Re,.i..4 I!J50$ avaikble from IrIr
Superi”tmdrnl of Document:. Gowrnmcnl Printing
i)fir, \\&.h,n~ m,, 25. D C. CIrri”,. 10: ti)r r,huvo

Pll@BCIIl, Of- should CIIP ,49 CFR 71-7F :R,, . !950, I

3. REQLVREhiENTS

3.1 Qush6calion. The compound furnislwd
under this specification, pxc~pt M specifi.d ifi
4.2.1, ~hau be a product whir!! has been tested

and has p8ssed the Qualities! ion !PSIS specified

herrin,

3.2 Materials.
3.2.1 Type 1. The Type 1 compound, ron-

centrnte material, shall besn addi!itw designed
tu be used with any lubricating oil qualified

under either Specification \flf--L-6OS2 or
NIIL-O-6081, in the proportions by wdumr

of } par! mmcentmte to 3 paru lubricating oil.
The qpecit%d eormsion-preventive mixture shaU

be a satisfacto~ Iubnennt for reciprocating

enginw when blended with lubricating oil

quafitied under Specification \lILti082,and
shafl bs a satisfacto~ lubricant for turbojet
engines which require Spr.cificntion hilL-O-

6081 oil, when blended with lubricating oil
quali&d under Specification hllL-G-60Sl.

3.22 Type II. The TyPe II compound,

ready-mixed msterial for recipmcnting aircraft
●ngines, may be a blend, by volume. of 3 parw
of any lubrimting oil quafified under Specifica-

tion MIL-L-6cK,2, Grsdc 1100, and 1 part of
uIy qualified Type 1 concentm. te nf this speci-

fication. No Qualification Tests will be re-
q“ir~ for this blend. Type II msterinl mt~

alm be prepared directly. using any lubricating
oil qutied uder Specification hlIbWOff?.
Grnde 1100, e.ndnrnnwsion-inhibitive material.

in which uc it will benecesmm 10 qualily the
Type 11 material w specified in 4.2.

3.2.3 Typr 11/. The Type 111 mmpound

rPdF-mixed mawrinl for jet aircraft engines
which require lubriraling oil qlmlif ied under

Specification MIL-G-6061. sl,all be a blend

by volume, of 3 parts of any hjbricating oil

2

q}lditied under Specification \lIL.-()-6@s I,

Gradr 10Iu. and 1 par( of any qun]ificrf Type
1 canrrmtru[c of (hi. specification. The blind ●
is required to inert all opplicabl,, .41-rFptan,Y

TrsIs. Type Iilmnlrrinl silallbc ssatlsi~r~o~

Iubrirnnl for jp~ cngbmswhich rrquirr SPw-ifl.
cation \fl L-0-60s I Illbricating nil for rl(,mml

operation.

3.2.4 Ton”ri/y. TIM. corrosion prevmt!se

slml] rontain no material of known toxi,, i[y.

Tho vuporsl,nll not causr discomfort or injury

to workmcx enpged m IIIC npplicti iion or IIIP

malrri&]. i% 6.7.1

3.2.5 Sei!cfion O( mafcrial.! Spt-rlfiro[lons
and stimdords ior all mntcrials, port:, and

Government certiticnticm and appmvnl of
pmr~.~ rmd equipment, which Are nc, t spc-

rificaily d~ign ated bwein and which are neces-
sary for the execution of this specificat.ion, sl]til]

be selected in accordance with .iN.k Bulletin
No, ]43 for Air Fome and ~a,~ purct!asss.

For .4rmy purrbases selection shrill be in ac-

corduce with instructions imued by the proc-

uring activity.

3.3 ROpertim

3.3. i The foiiowingrequirements shall apply

to Type I cmrccntrste m~terial blended wilh
oaircraft Iubriating oil or to Type II ready-

mixed msterids, where applicable. One part

of Type 1 concent.mte materitl shall be Mended
by volume with three parts of slubricsting oil

qualified under Specification X1l L-L%08?,

Grade 1100. Asimifar blend ahallbepmpmed.
u~inga Lubricating nil qualified under Spccifica-

tion\f IW08], Gmde 1010. Tmtsshcdl be

performed on bmhb lends.

34.].1 High- and l*mpcra/urt dabtiify.

Type I concentmte blended as specitird in
3.3.1 and Type II ready-mixed mntetidsshs!l

show no separation when t-ted M specitird in

4.5. I. In cddition, Type I concentrate shall
be soluble and miscibie tiLhiny lubricating oil

qualilieti under Specifimtion \il L-L-6062.
Grade 1100, or Specification \iIL-G-60Sl.

Grade 10 IO, at temperatures abowS3”F.

3.3. I.2 Protetiion. VI’henlested msspecified

in 4.5,2, not mom them 1 panel out of 5 shall

fail af~er being covered with Type I mtlerial,

blended as specified abo~e, or Typefl reBd>-

mixed ma!erial. f{ more than I pand fails,
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the product shall be retcsled by repeating {he

test with an ndditimxal 10 panels. Sot more

than 4 panels shall fail OUI of the total of ]5

panels (5 on [he original lest plus 10 on the

retest ).
3.3.1.3 Sfomgt dabrldy. When stored for

12mon[hsat 77” +5° F,ss specified in 4.5.3.

Type I material blended ms specified above or

Type 1I ready-mixed mawrird, where applicable.

shall show no evidence of separation and shall
sge.in be subjected to the Protection test

(4.5.2). Samples for the Protection test shall
be w.ithdrnwn fmm the top lhird of the UII-

atirred corrosion prevevr live. If Ihe corrosion

preventive passes all olller tests of the specificfi-

tion, tenla live approd shall be granled.
Hotcever, failure topassthistmt shall because

for rejection. Fins) appm%.al is subject 10 the
results of this test.

3.3.2 The following requirements sliall ap-

pl.c toa blend, by~”olume, Of I part Of Type 1
concentrate and 3 parts O( s Iubricatit]g oil
qualified under Specifics[ion \llbL-60S?.

Grade 1!00. and to Type 11 ready -mi~d
material, where applicable.

3.3.2.1 (’arbon residut. The carbon residue

shall beloosearrd Ilaky, when Iewedasspecifieri
i]) 4.5.4 .l. and sljall not exceed 2. Opwcent.

3.3.2.2 Pour point. Th? pour point slmll
be “o! ebov~ IOC F, when detenninwf us

specified in 4.5.4. I.
3.3.2.3 I ‘,,/afi/ify. ‘f”l)e volatil~ corltr!ll

shall no! pxceed 3 percent by weight wlim
dt-termined as specified in 4..5.4.1.

3.3.2.4 I-i,ccmif,v Tl!eviscosily determitied

after eliminating the volatile conten[ under [he
conditions specified in4,5.4.l shall be90to 110

semnds. Saybolt Univ;mnl ~iscosity, at ?10” F,
xchen determined as specified in 4.5,4. I.

3.3.2.5 I-iscosifyinrff~. The\.iscosity index

nha]] be not less than 95 wlmn calculated as
specified in 4.5.4.1.

3.3.2.6 Fia.d. point, TI,P Rash point shhll

bee.tiw+stqf)~’ Fwhendptrrmir)vd asspevifird
in 4.5.4.1

3.3.2.7 Pwripi@fion nttmbcr. Thr precipi.

tataon numbe: sha!l not exceed 0.1 xvhrn deter.
mined = specified in 4.5.4. I

3.3.2.8 ~orro.rion. When tesledassperifird

in 4.5.4.1, thecopper strip shall show no pitting

●nd the discolomtion shall not exceed 2a

MI14-6529c

according 10 AST\l copper strip cocrosio”

sts.ndards.

3.3.2.9. AsA. The ~h content shall not

exceed O.O15 percen{ when de[erminr.d as

specified in 4,5.4.].

3.3.2.10 Hydrobromic arid ruu/ml&a/ion,

When lcsted as specified in 4.5,5, the three

grit-blasted exposed pauels shall show no

discernible increase in corrosion, pitting, or
other attack inrolving either swrfnce over that

of the control pan-els,

3.3.2.11 Eficcf on color-indicating propcrfy

qfcdim+ imprcynatrd by cobalt chlwidt. Tbe

material shalt hsve no advers~ effect OI! the
properly of silica-gel conforming to Specificu-

tio’n >IIL-D-3716, Type IV, to indlcste (IIC

degree of saturation and equiwdent relative

humidil.r w}iefi Ies[ed as specified in 4.5.6,

3.3.2.12 Ltad corrosion. When tes[ed as

specified in 4.5.10, the oil shall no~ cause a
weight loss of more than 70 mg per square

inch in the 300” F test nor more ibnn 40 mg

per square inch in Ihe 250” F test.

3.3.2.13 Enp’nc cylinder-rrpocurc, Vhen

Irstrri as specified in 4.5.9. the corrosion-

pres.entive material being qualified shal eflord

protection for en~ine cylinders comparable to
that aflorded by the reference corrosion-

preventi~.c material.
3.3.2.14 ItW-Hour Einglt-ryiinder Cnp”n(

l~hen run for 100 bouts as Specified in 4.5.7.

a modified Coopmatire Univemml Engine (CL’E)

utilizing an R-2EOO engine cylinder shalt show
no deleterious efiect st[ributed to the cor-

rosiol] preventive. The weight loss from each

panel shall lJe measured in the same manneras
in the S. 0. D. (Slandnrd Oil De\,elopmen[)
Iead-cormsion test (4.5.10), and reported as

parl of thr dam for this test. The corrosion
prewntive shall perform xs well as or better

thnn the reference mrrmsion preventiw qualified
under this specification. This tesi shall be

performed at the Univemity of l-ientuck!
Aercmautirud FL-starch Labrrralory. After u

qualification sample has pciswd al! Kriglll Air
Dev.-lopmPnf Ccnler laboratory tests. the

manufacture: must have this s]npie-+inder
w!gine lest periormcd befort titt iull-scde

engine (est will be conducted.

3.3.2.15 50-Hotlraimruft tn@nc. ~encun
for 60 hems as specified in 4.5.6, an R-4360

3
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-e shau show no deleterious effect alliihutrwl
to the cnrmsion prerenti~e. The cumulati~r

mean lead be+ of the lend IC-?! panels shall nol

rxceed M mg p.-r square inch a(tw 50 houm of

eDPnP operation. The corrosion prmentivc
shall perform m well as or better than (11P

reference cnrrnsioo prermtiw qualified und. -r

this specifhtion.
33.~.]6 ~g~ai/ ~ontro/. Th~ righ! is re-

wrred towbject an~snmplc remOd fmm tbe

engine test 10 all tlie tests of this specification.
Addi[innal t~tswhirh arrconsidcred neces=ar~

m awme thesemiceability of the malerial may
be run, upon mutual agreement betrnem tile

mmrufacturpr and the pmcurifig acti~ity. Sig-
nificant ehang= in physical or cl, emirsl pmpcr-

ties, = r. rr5ult nf engine opem[iofi. may b[’

cause for rejection.

3.4 ldenti6ation afpmduct.

3.4.1 Usroj.kY or,iflL dr~+gnn/ion.s. AN
or !41L designations shall nut bc a“pplied to a

prnduc:, except for Qunlificatinn Test samples.

norrefen-ed toinwmpnndwrcc. until nolicenf

aPPm~~l h= been received frnm LhP jicti city

respnnwblp fur qualification.

3.5 Woritmanskip. .Wdf=taiisn iwnrkman-

SKIP shalf be in accordance u-ith the best com-
mercial practice cnvering this type of maierial.

4. QUALITY ASSURANCE PROVISIONS

4.1 Ctikatbm of tests. The inspection

snd testing of oil-type corrnsinmpre}wmtire

compound ahsll be classified a= fnllbws:
(a) Qudificatinn Tmrs (4.?1
(b) Accrplsnce TesM (4.3)

4.2 Q@ Sution Teals.

4.2.1 App/imfim. Bnth TypPs 1 and 11
materials shsfl be qualified except where tl)e

Type II mm-mial k a blend of an approved
T.ypr 1 materisl rural an oil qua.lifird Ilndrr

Specification MIL-L-60s?, Cmde 1100. in
suck. applicatiom~. only the Act-eptnnrr Tr-.=ts

or. the Type 11 material wilI be required
Quaiifimtinn testing nf Type ] II is nut required

f-inwevrr, this m-teiial is requirrd to mew all

qrpbcablc Arxeptance Tests.

4 - “ Samplinc instwrlion~ Qualifica[mr,.—
‘irst samples e.hdl be selected, and si!all cor,.
sist of the quantity and type. as sperified in

the letter of nuthnrizatinn from the activi[v
rmpnrrsib)e for quafifica!ion. Samplm shall hc

4

appropriately identified with securely sttacbed
durable tags marked wilh the foUorving infor-

mation and sent w the •CLitit~ responsible for ●
qualification, desigmtrd in the letter nf nuthor-

izat.ion fmm that activity (see 6.4):

Sample for Qudifktinn T=t

CORROSION PREVENTIVE, AIR-

CRAFT ENGINE.

Manufacturer’s Code Nn.

Name 0[ manufacturer

Submittrd by (name) (date) fur Qunlifi-
cation Test in acm-mdancc wilh :hp re-
q!,irements nf Specificstinn X11L-C-
55?9c under (reference authorizing

letter).
4.z.3 TC8: rlpr(. Qwdif%tinn Tes( sdlnPIW

shall be wmmpanied by a certified test repor[

cnntainin~ comple~e in fmmatinn as to the type
of base slock and additive materials used, in-

cluding the specific chemical nc.me or iradc
name of each. The report shall include labora-

tory data shmving quantitative results ,of all
teas required in this specifimtion, t-xcep( the

Sm-age+tability test (4.5.3), the 100-hour
single+ inder engine test (4.5.7), and the

so-hour .lirc.-”f! ●n,gkw L-.! (4.5.8), end lIw

engine cylinder exposure test (4..s.9). Exact

formulation in terms of relltiw percrn~np o

WW nut be required, but the right is rrwrved

to rquest mmplrte and exact. formulation

data shnuld the need arise.

4.2.4 Requafi@twn. Re-qucJificatim] ~ill
bp required in the ●vent wry chure is m~d~ in

quantitv, qutilty, or cnmpcmitinn Of •n~ of the
ingredients.

4.2.5 T,a&. The Qudifi~tion Tews nf

Type I nr Type II m~terid shfJl wns~t of all

the tPsts of this specifktinn M described undrv
“Test methnds.” Appmv-1 ahdl nut await

resu]ls of the Stomge+.tabllity L=.t = ~vcifi~d
in 4.5.3. Tentative appmvmf shall be gmnted

un; il SUCI) lime = thr 12-month period mmagc-
slnbili:y test is mmpleled

C.3 Acceptance testri. T%? .4ccepmnc,. tests

shrill mnsis: of Samplmg tes~.
4.3.1 .Samylin~ IrKl* Acceptnnre tests Of

ni]-tyw. rormsinr,-nrcvenl ive matrrir.i. Abel!

ronsm oi tlie tests specified for sampiw seiected

in ncenrtinnre with either Plan A nr Pkm R.

ns anulimble. Plan A samrdes shsll be selected,,
Imm 111Pfirst Iol of Lhe I&l pmdurLiOn or+r

o
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af!er qualification, and Plan B se.mplea shall bc

selected from each lot thereafter. .4 lot shall

mnsist of one tFpe Of material mentlfhctured

at one time from one batcb of matrrial const.i[-

uenta and Eubmi ited for inspec~ ion at \he snmt,
time and plac,. Inspection sliall b, in ac-

wcdmwe with hfethod 9601 of Fedeml T=!
Mpthorf Smndrmd Xo. 791.

4.3.1.1 Sampling Plan .4. Ten gallons (5
gd.ns for Type I and 5 gnllons for Type II)

from the tit lot of the &t production order

●fter qualification shall be selected by the

Government Inspector in accordance with the

●ppliable requirements of Federal Test \lethod
Standard So. 791 and forwarded prepaid 10 the

Commnnder. Wright Air Development Center,
Wright -Pat Ieraon Air Force Base, Ohio, Atten-

tion: WCLPF-2, for mnfirmalion of themc.nu-

facturer’s ability to produce mnteri@-l in actual

plan 1 operation.
The teats to be conducted and reported shall

include all tbe teats ‘of {his specification, as

described under “Test methOds,” with the
exception of the 100-HouI aingle+~linder en?ine

Lest (4.5,7), the 50-Hour aircraft engine test

(4.5.8), ihe Engine cylindei+xpozure !?s1

(4.5.9 ),rmd thestomge+tabllity t-t (4.5.31.
4.3.1.1. I Tcsf reports. Theaampleshnll be

●ccompanied by certified test repr~s cOunlcr-

signed b.r the Government Inspectrn showing
quantitative results of the Accepmnce Trots

conducted b! the cOntractOr ?n samples Of the
same material.

4.3.1.2 Sampling P&n B. Ten gallons (5

gallons [o, Typp 1 and 5 gallom for T.vpe II).

selected by the Go~ernmen~ lwec~r f~m each
p~duction lot, after the initial lot, shall be

subjected b all the Icsts of this specification
m dcacribed under “Test methods, ” with (he

exception of the loo-Hour 8in@=y1inder entine
test (4.5.7), the 50-Hour c,”ucraft engine tcs.t
(4.5.8), the Engine cylinde=xpowre t~~

(4.5.9) and the smr%e+~bflity WSI (453)
4.3.2 M&,-iIz/ r&tMt. >lstcri.sl under Plan

A or Plan B msy bc relenscd sfter a reprmenm-
tire cmnple he.a SUCCCSSIUJIYPmcd, C.I either

the mntmctor’s or & mmmid k.~ramr?’

o
●cceptable to the procuring ●ctivity. all the
tcsta of this specification with the exception of

the ItJO-Hour single-cylinder engine &t (4.5.7),
.~* w&Hour aircrafl engine teat (4.5.8), the

MIL-(X529C

engine cylinder-mposure te$l (4.5.9/, and I}J?

Storage-stability test (4 5.3). lf a Sampie

submitted under P1an .+ fails to pass {hc !es!s
conductpd by the Wright Air De\.elopmt.llt

Center, !hc contractor’s name shafl be removed

fmm the Qualified Producls Lisi, or encb

subscquen! ba[ch of material shaff be Iested :
agcinst thnw tests of this specification deemed

necessnr.r by the ●ctit-ity repcmsible for qu.difi-

cation, prior to re]ecse. until 6uch time as the

procuring actirity is ss(isficd that the mntraclOr

ia able to supply accept~ble maleri~s cO])-
sistent!y. Subsequent failure of c. material 10

pass Acceptance Tests shall cnuse removal of the
contractor’s name fmm tbe Qualified Products

List.
4.3.3 Rrjection ad rcfcsr. Jlaferial whici;

b= been rejected may be re=Orked Or rePla~~
to correct the defects, and reaubmittcd for
acceptance. Before resubmitting, full particu-

Ian concerning previous rejection and the action
taken w mrrect the delects found in tbe
originnl shall be furnished the Inspector.

Jla(erial rejected after retest shall not be re-

submitted rritbout specific appmral of the
pmc,u.ring ectitity.

4.4 Tc64 conditions. The *L ~nditiO~ -

shrdl be as specified for each particular test.

4.5 Test methods.

4.5.1 High- and Lm-fcrnpcmtcuc 8U~i@.

Approximately 25 cc of tbe mate’iid 6pecified icr
3.3.1.1 sbn]l be pmcred ir.ta a heaWe8iSLant

glc=s tube ]50 mm long by 19 mm difimeter.
ThP tat tube shall be placed in an oven main-
~ain~ al Z050 + 5. F Ior 24 houm, allowed to

mol w mum tempcmture in still sir. and then

further mcIlcd by phcing the tube in s cold
box maintainwJ *I 0“ * 5° for 16 hOum,
follows-d by the sample being allowed la return
LO mom temperature. The MALerid sbnll then

be allowed to stand for }0 daya at mom Tem-

perature. At the end of thin period, tbe tutw

shall b~ examined by tm~i~t~ iiFh~ for W
evidence of separation of inanluble material.

4.5.2 Prolcctbn LC.d.

4.5.2.1 Pane! mmpmi.fti. aw’ A. Steel

paneis shall bc Inbricated fmm open hcnrth,

cold-finish, dead+oft-t.cmper, )nw-rbc$n steel

cmfnrming w Spccificstinn QQ-S-636, 1020

steel. The pane}a sh~ ~ !( by 2 by 4 inch=

5
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conforming to the dwcriptioc contaiced in

Specification JAN-H-79?.

4.5.2.2 PaIKl jinishing and ckanif+g. The

panel test surface shall be so prepared, by uso or

?40- or 28 fJ-grit A. fundum or Carborundum
Abrasive with cloth or psper backing, as to

produ,,e a surface finish 0[ 6 m 12 microincim

rrns Tbe use cd iron oxide abrasives, “wet or

dry”’ rluths, or “WC[ or dry” papers is pro.

hibi! ed. The find fibrasion marks shall be in

the dimctmn parallel to the leng[h of pm, cl,
Tbr sds,.p shs!l b,, thorOugh;~ cler.nvti l,) a

method whirh will rmfuce all !yprc of SiIPErSCMI

contamination 10 tlI(- pm~lics~ rl, ininlum,. A
:.]etining meti, od WI):C!) htis pro red sstls[xr[ory

is ciescrlhec! iu t3.3 ]

4.5.2.3 Procedure Fire pal,ek ;m.prwed MS
aboie shall be so dippeJ in a sui Lable saInp!o

of Type II or Type 111 nluteri~i. es applicab}r,
as 10 cfrmpictel.r sulunergr s]) surfaces. The
panels sIwJ1 then hp suspsmded by stainless

steel hooks for 4 hours in a chamber or cnhinet
where tbe relntive humidity does no, exceed 5CI

percent and the temperature is 77’ =5” F,

.4t the end of this period, the paneIa shall be
suspended in a humidi(y cnbinet conforming to

Specification JAN-H-79? for a period of at
least 336 boura (I4 days) tnking care that the

lop of thr panel is love], brnding the books if
necmsa~ for minor adjustment. The humidity

ctbine[ shrill be nmintained a( a dry-bulb

temperswe of l?OO +2° F. The pmeb ahalf
be remo}.ed from the cabinet, cleaned with

rmphtha (Spccfi-tion TT-T-291, Gmde I),
and examined.

A panel shsll be considered u having failed
the protection teat if at the eztd of the &t

prriod one of the following conditions ●xis~ in

the nignifirant srea of the panels as defined by
Specification JAN-H-7W, considering both

aides of the panel:

(c’, One m more corroded sre~s of 2 mm

diameter or larger.

(b] TWO or more SPOM of b~tween ] and ?
mm diamcler.

(c one spo: kw; u+.?n 1 and 2 mm diamelr.r

and ? OF more dots of less tIla” I mm

diameter.

(d) Four or more dots of less than 1 mm

diameter.

t

\fore thrm I panel in 5 faifing as defined

above shall be sufficient cause for retest, R,. ●
tests ehrdl consist of repeating the protection

test, using an additional 10 panels. ~por,

compl?ticm of the retest, the failure of more

[ban 4 pmefs, ●dding failures of both lest and

retests, shall be cause for rejeclion of the

material,

4.5.3 Sfomgf stability. A I-gd]m, SWTIp]O

stored for 12 months in the dark in a clean,

widr-mou:h glass container (i(l by ,5:; i“c}if.~

OD with an upsming of 2!; incl,es) shall b,,
c.~ajjlilled a!ter the storage period for any

c~.idcnce cf seprmtiun. Tlw Protection [PSI
~+ .5.2; shd! :,+m be performed on a stimj,io

!}M! 118s been drawn from [he lop thtrd of lhe

s:o:ed mntcrinl.
4.5.4 Solubiiity in lubricating oil. Exemi-

nnlion for spparaLiO!l of the compound from
~he oil SIICJI be made during all the iests speri -

fied below.
4.5.4.1 The following tests shall be con.

ducted in accordance with applicable methods of

Federal Trst ilethod Standard No. 79) :
Trrl Metk4 .Vs

(L.) C.r&m Hick [WmrAdmn) . . . . . W)
(b) Pour point . . . . . . . . . . . . . . . . . . . . . . . . . . 20 I

(r) Viscosity (after elimination of the vol.. o

tite Content I . . . . . . . . . . 304 or 305 and 9101
(d) Pbh point (open-cup mctbod)..,. 1103

(r) Precipitation number . . . . . . . . . . . . . . . . . 3101

If) Con’osion (COPE ttrip, 212° F.) . . . . . . 5325
(6’) Ash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5421
(h) Viscosity index . . . . . . . . . . . . . . . . . . . . . . 9111

(t) Volstitit.r . . . . . . . . . . . . . . . . . . . . . . . 3430

4.5.5 Hydrobmmic acid nctirdtiion.
4.53.1 Prcparution oj paneie. Five pnnels

shafl be cut from cteel mnfmming to Specifica-

tion Q4&5-636, 1020 steel. The size of the
panels snd location of the holes nbdl be as

shown in Specifimtion JAN-H-792. All buns

md nhup ●dges, including edges o! holes, shall
be removed. The panels ●hall b: uniformly
fit-bl=t(.d, rmirrg No. 36 nnnrnemlhc grit.

Unlees the pmrels are ICI b? used immediately,
they 8hsll be preserved in ● ●lmo:lpbere

hsving k relative humidity no: greater than 20

percent. lmmrtiiatel.v pno~ 10 uw. ttw panels
shall be cleaned by washing in & solvent ccm-

forming m Specification ‘IT-T-291, dcained
thoroughly, followed by sloshing in boiling 95-

percent methanol (Sper.ificatinn O-M.-232). o
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o and fjn~)y in bnuing absolute mclhano]. After

cleaning, Ihe panels shall be cooled in a desic-

cator. Carp must be taken during rlranittg
and prepare (ion that the surfacP is Imi colI -

rmninated by fingerprints. The panels shall

be handled by tongs during thr cleaning
operation tnd by hooks during and ~IFr

immem.ion.

4.5.5.2 Prtpnmtwn oj tmulaicm. Six hun-

dred ml of ]O-percent-by-~ol ume em~sion. CCID-
sistiog of 0.20 +0.02 percent hydrnbcomic acid
snlution md lubricating oil quafified under

Specification h{lL-L-6082, Grade 1100, aid

be prepared by placing (he oil nod acid in a
beaker of suitable size and thoroughly emulsi-
fying by a mechanical stirrer opersted at 1.700

to 2,500 rpm for approximately 1 hour. Tb~

bottom tips nf the blades should be kept uithin
,, inch of (he bottom of [he hcnker [0 prewnl,,
Eepam[ ion of the h.vdrubromic acid Ja.wr.

4..5.5.3 %uccdure. Three panels shall tw

immemed singly in the specified emulsion and
sloshed vigorously Ior 1 minute at 77” + 3’

F. Th~c panels shall bt removcri fmm [he

emuision. allowed w drnin for I minute. a~d
Lben dipped 10 times per minute ior i miuutt.
in 360 to 380 ml or the preservative cumpnund

contained in a 400-ml toll-form beaker. .4 neu
portion of preservntivr oil sl]all bc used (or esrh
panel. Tlw three panek shafl thm be sus-
pended by mend or stuin]css.-siecl test bnoks

lnr 2 hou= in an atmosphere ,main Lained at B
relative humidity not exceeding 50 percrnt nnd

a trmpemture of 77”+5= F. At tbp end of
this period, t}te panels shall be suspended in the

humidity .abinet prrviol+ referred to and
subjected to the specified .onditions for 24

hours.

I
Two additional panels shall be suspended in

the hllmidity cahinw previousl.r referred Lo

snd nubjer ted to the specified conditions for ?4
hum. Two ndditionu! ponds shall be im-

mmwcf and orained in the emulsion M sprcified

SbOVP, and immediately after the ].m;”ule
flrain period, the emulsion shfill bp quickly re-

moved from the panels by sloshing in n beaker
o! w~ter-impiucmg mmpound mnforminr m
Specification NIIW-161 73, Grade 3, followed.

by washing in miven( conforming to Spw-ifi-

ration T’T-T-291. Grade 1, The panels shall

io
mmrifialel,? be placed in a d=iccntor for slor-

I

apr until completion o{ tllr kumidi:y cs.posur?
[PSI on the o:hrr [hrrc pam=ls,

Imnwdititel.v aft,,r rcnmval of thr i !;rer panels
from Ibo humidlt.v rabinr~, tlory sIMII bc cl,,anwl
wilh Specifica! inn P-$661 (Stoddard solren: J

or preceding solvenl and compared with t}, e

two panels stored in the desiccator, If therr is
evidence of any discernible increase in pitting,

corrosion, or other attack inrolving eithrr sur.

frme of one of the threr exposed panels over

that of the control panels in lhc significant
area (defined in Specification JA.N-H -7921.

tbe test shall be repeated. If, on retest one of

thr three exposed panels still shows eviden.e of

discernible incrcese in pitting, corrosion, or

olber dL1ack over Iiiat shown by ti:r COO(IW!

panels. ii)e compound shel be rcjectec!.

4.5.6 E-ffrc! ?( ma ferial on coba!t cldww+
indicating-typ< d{sicra n:.

4.5.6.1 .SCWJ?. The apparatus sl)all consist

o{ a 1.00U-ml flask fitted with a [igh(-tittiI,g

cork stopper carrying a glass air irdr[ tube m
u,ithi” ] cm of bottom, a 200” F thermometer

with the bulb reaching well below lhe 80fl-n-J

ma{eria] sample level, and s glass outl PI lube

fer ccnvyiug air fmm the Iop of the flask to
a U-shaped drying tube. A stopper and rub- .

bcr tube for convr,vinp air from L],r U-tube

shd be pmrided to measure airffow periodi-

cally. \leasumment of the airftcm may br
accomplished hy placing thr end of tl, e outl?[
air tube benmtlj walrr and under the moutl,

of nn inrertrd waler-fifled graduate. AN nppB -

rcdus ccmmcting the oil c-n e.ir and vapom {mm
the nil must be ciean prior to t~stinp a sample
of thr material. Tnerc shalf be no leaks o{

air fmm the appamtus. (For swup of appara-

tus we figure I.)

4.5.6.2 Procrdurr. A blank test shall bc
made by placing EOO ml of oil cnnforminp t,.

Specifiralion Xf JL-L-60$2, Grade 1100, in a
flask, The fled shall be rmnnected b.v tht

air inlet tube to thr ai; SUPP}Y snd by the a)r

OutlP: Iubr 10 l}IP U-tube carr>ln~ gla.w wool

on the inle[ side nnd 5 grwns of cieaiccnnl m:]-

forming LO Specific6tic!n \![L-P-3716, Type
IV. or the ai: outlt-: aide. An airfiou. of ).5

Iimmhrour slmli bt bubbled rontlnuouml~ ir,to
the oil during the period of beating to the

required temperature O( 160” +2” F and during

test period, in which the oil is maintained ●L

7

I
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the required temperature for 3. hours. The
sir, will, entrained vapom, shall be continu-

ously p~ed through the U-tube containing
the desiccant during the period of heating and

period of IW. After exposure, the desiccant
e.hall be removed nnd placed in an nirtight
container.

Eight hundred ml of the material being

tested shall then be subs[itutc.d for the Speci-

fication \! IL-L-6082 oil, and the test repealed

uwng a neu 5-gram sample of desicc.snt con-
formln~ to Specification hlIL-D-3716, Type
IV. The Iwo samples of drsiccan( (the. t .-x-
posed in ~he blank test, and that exposed in

III- tesi conducted on lhe material being testpd )

snal; t,! placed ]n separntr Pe[ri dishes of thr
eamr size and placed in n ]OC1-percent static

humidity chamber (a desiccator body partially

filled with wstcr). After overnight eqmsure
m ]00-percenL relttive humidity, the tWCI sm-

ples shsll b? removed *nd compared. Any
granulea of desiccmt rem-ining blue in color
after exposure ovemigh t in 100-percenl rela-
tive humidity will require a retest of the mate-

rial, using I new smnple of desiccant. If gmn-

ules of the desiccant agmin remain blue sfter
exposure to 100-percent relative humid~ty on
retes(s, thr material nhdl be rejected.

4.5.7 i 00-Hour m“ngh +indcr cngin< teat.

4.5.7.1 Prrpamtion, A modified Coopern-
tivc Universal Engine (CUE) utilizing an

R-28oo cnfille c.vli~der simll be mounl~d On

a I-[ siand at tlw Uuivmsity of

Aeronautical Research IAomtory.

8

Kcrlturky

Tl,e fol-

●
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low-~ng puts ahrJl be new at the beginning of

etch ●ngine trst:

(0) Pisllul ring9

(b) \’alve9

(r) Valve guidm
(d) Valve tdppets

(c) V’ulve apringn

u) Vdvc ii8eri3
~) P]stnn pin buahin~

(h) Cmnk pin bcnring

(i) Rocker ●m

(j_l Spark plue

The following parts shall be fscto~ remndi-

tioned at the beginniog of each engine test:

(a) Cylinder
(b) Piston

4.5.7.2 Brtak-in run. Before thp 100-Hour

test is started, the engine shell be given n
brernk-in run in nm-ordanc~ with the c-mdi Lions
n! Table 1.

TABLC1, Ermk. tn SC

Period

I

Time Rpm
[mini ~

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

15; l,m
15i I.W
WI 1,600
30 1, Eoo
45; Z,mo

;;1 :=
45/ 2,600

3~ 2,Kr3

duk
—— .

lhp 1, Hd lemp
i (. y):

350

350
*OO

425
425

425

450

450

450

$Thman tnml.$Iws -tmh ,hall M Mtuwd to u <1-1, . .
Prdbk

4.5.7.3 Ted cylf. The test shall be rrm-

ducted under simulated flight and altitudr
mnditiom as described in Table 11. Thrw
cyclm shall be repmted until thp engine has

been operated for 100 hews. The IUPI used

shall conform ~ Specification MIL--G-5572,

Grade 115/145.

T,*1 C“ch

Iv.mmp.., . . . . . . . . . . . . . . . . . . . . . . . 15 min . . . . . . . 1,4W : 24 ! 2s ‘ o 075 : 420

Takmfl . . . . . . . . . . . . . . . . . . . . . 5mi . . . . . . . . . 2.800 ]07 : 60 0 103 WI

Chmb . . . . . . . . . . . . . . . . . . . . . ..30m in....... 2.~ 91 55 0, 1U4 4MJ

Maxtrui,e . . . . . . . 2 hr . . . . . . . . . . 2, 3LW : 69 < 42 0. Orw 450

Cruise . . . . . . . . . . . . . . . . . . . . . . . . . ..Bhr . . . 2, 130 u 42 0.003 45U

Idl e. . . . . . . . . . . . . . . . . . . . . . . . ...’. 1 lo in....... 1,400; 24 I 27 I O, 075 350

, TM= m ,,plml ..IIKS . hm,h,h.!l b Mh.f.ti ,0 u ,Ic.=1, m COdblt

The following conditions shall apply:

(a) Exhaust back pr-urr 5e1 nt 35 in.
Hg al takeofl.

(b t Spark ad Vance 20[20 degrees before tap
center.

(t) Simulated altiludrw to approximately

40,00@1.
(d Oil inlel lempcmturc 195°+5’ F.

TIIe corrosion prc~rmtive shall not he drained
from the engin~ durinp the 100-hour run. Ad-
dl~lonal ronwsion prerenlivr shall hr added a~
ntwded ciurinf lile lest. Al the rompiel inn of

the t-t, the engine slwdl be rwnplrtcly dis-

msemblrd and inspecird.

4.5.7.4 [.:wd+il tt.w. ‘The following lnbor.i-

to~ tests shall be conducted on thp used oil

after 50 nod 100 hmns of engine opemtion by

the Linire=ity nf Kentucky .4emnautica! RP-
nmrcb Lakmmv:

(a) Ash content
(b) Yiscosit.v at 100” F.
(C’I Vlscosi[.v nt ‘210” F

(d) Yiscosity index
(r) Pm(ec(lon
(f) HJ4r nrutrnlizat ion
@ Cmpper+[ri!, m-msinn

{.5.7.5 Lead-pond corro.~inn ti..:. Trn Ienti
panrls, I?; by 1h hy !; inchrs, shall br sus-

9
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p~~d.d ID !hp outlet stream oi comosio”.
preventive od al a pOinl between tile ]WR1 c.v -

chmger and the sump Thr compmtion of tl,e

panele sIwJ1 be ci[her 4-pound chemical Imd or
~~% ~lpctm ~o~ing-~de lead Or equal

Four of th- panels shall br removed, wasl,ed
with an orgsoic rmlvent, weighed, nnd rptumcd

to the system after completing tbc following

number of houm o! total t=n~mr opera ling I imr:

0. 3, 7. 11, 16. 2?, ?9, 39, 50, 61, 72, 84, 10[1.
Two othpr psrwl. shall be rrmoved. wnslwd ui[ll

an organir wlv.-nt, weighed, and returned to III(,
nyntem after completing the following number

of houm of total enginr operating tin),: 0, 50.
100.

The remaining four panels shmll be removed.
washed with an organic sofrcn[, weigbcd.

but?eci with No. 00 s(eel wool, rmreighed, nl,d

returned ti the system af(er completing the
followin~ number of houm of total tmgine
opemlin~ time: O, 3. 7, II, 16, 22, 29. 39. 50.

61, 72, 84, 100. The weight chnnge shall bc

mw~ed as nd!igm.ms per square inch of panel
c.urfnce. The weigh! loss from ●ach panel shall

bc memured in the same manner as in the
s. e, D. !edamsicc tast (4.5. 10)

4.5.8 60-How aircrqfi en~”nr ~Et. An R-

4360-59B engine shall be mounted on a test
stand. and provisions shall bc made for thti
fcdlowing readings:

(.) Engi,,e sped.

(II) l! mrifold pressure.
(c) \fanifold (emperaturr.
(d) \lain oil prt=s.sorr.

(/) fulet oil preswm.

!./) Outlct oil pressure.
(!I) llnl~t oil temperature
{h) oullrt oil trmpernture,

(i] FLIP! prcssurr.
(j) Fuel temprrnture.

(k) Fuel flow,

(/) Cyhnder-head temperature.
(m) Pylinder-baw temperature.

(n) Carburetor eir temperature.

(0)Oil consumption.
(p) oilflow.
(q)Torquemeter prewure.
(r) fhnkmse pressure.

(~) Barometric pressure.
(f) Exhaust back pressure.

4.5.8.1 l?rcohin run. Beforr the 50-Hour
test is started, the en~ine shall bc ,ri~tw s

I
o

!xmk-k run ecco.rding co the ccmdi&ts ef

Table III.
o

TAILC 111, Brtak -in Srkduic

1
; Dur.- I Torque Alax Ms. : Exhaust

I%iod tion , 6pwd pry e!] hd mmt. i \lix. Fuel Flow A,rflo,$ bacb. pre.=.
I {rein) I (rpm) ~ t.r- (Iblhr) [lb/hr!(PM). ~ ;mfi ~;;yg) (in. Hc)

.— ,— ~——,—-.-l— ,_—

1. . . . ...’ 15[ 1.4W,.. . . ...’ 415, 22.0 ! AL 1 ~ WWmup... . . Wil’mup . . . . ..t. . . . . . .

———

Shut down—iru~t oil scremb

—~: i W+5.~ 4,5 ~ 1 ‘2... ., 22.0 iAR:( Warmup . . . . . . Usrmup . . . . . . . . . . . . . . . .

3 .,. 46s : 37. S AL
,

124 ,
,65 I

! 865. . . . . . ..113.5S3 . . . . . ...’ 32=1.
Chrm filtc:

4. . . . . . 45 !, 2, 3cm 15s i .WOi AL ~SS5 . . . . . . ...’ 14.3 CK. . . . . . .. I 32+!

5. 45 I 2.550 198 510 50 5 I AR ! 1.6 X. . . . . . . . . l&6f.K . . . . . . . 34=1

6..
I

.5 Z,zlo: 2$7 , 5{0 ~ M.O AR ! 2,030 . . . . . . ?:; ,700 .,. 35.5:, 1.

I (,,., ) II

: ! 10 : t,4ca :{!)0 220: AR ! Cooidown.. i Cooldoun. I Ch~.k fill.,
I

_~ . . -.. ..— -.—— — —. ——

f A.,.nla,,r IrM

: AU, m,lu,c ,Irh

L
10
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4.5.8.2 ‘T/s( r!dr. Tl!r lost sI]uII 1,(, cnn - the usrr! oil wili 10, rull(..!wt [or InI,”r~IOrV

durtod unrli: simub,l(d Iligl,t conditions os trsiin~ n{Ir I 1.5. .?~;. ond J) Il(,tjm of vngln,.

described in Tal,l, 1\“. Tl,t.sr c,vcies s},.]] b,. trsl Iimc Itavn Iwun mnnIJ,I,.,1 .iddilmnol

repeated until !hr rnpinr IIUS brrn oprmtvd for I II i)!. k,lld,d n, “(.(.,1!.,1corrosion prc. vcniivt, s 8U

50 IIOUS. TIIe rormsion prrvcntive slmll not 1,. during tlw [rst. .\! t!,,. romplvt ion 0{ II,(, 1<.51.

drained Imm thr cneinc during thr 5fl-hour the rrrgine situ]) bo complf.[f)y ftisnss,.n,l,lrd nnd

engine [est. Houvrrr, a 2-gnllon sampl. or inspcc! rd.

T,w.c IV. T,,( Cr,r/t $
_____ . .. . . .—. .—— - ._—. — . ..- . . .._ . . . .,-

Durn- Torq,w >1,, >1., t.\l,,,,8-t
Period 1,018 Spwd p,,...<. (’>) ),d ,,,., <. 31;,. tm’1 Fl,,v

(miu) (rpw, (P-i I Iwlp
\ ,,11,,,, 1,.,.., ,,,...

y-. 1,,,. 11), h, Ill, l,: {,, flu
(~ r! I,JI. Hz>

———— ———- .—— —-—— —-—-—-- —— --

1. . . . . . . . 15 1,400 415 21 ,, .A1. \v:, r,,, u,,..., W,,rr””p .,.

2 . . . . . . . . 5 2, 70+ 247 516 W u .{ if WJ:lti %mo. . . . . . . . 3s,521.
{w,: ,

‘1. . . . . . . 3(I 2, .s50 1!!: 510 511 .5 .a1: 1,893.. . IS.lm . . . . . . . . 34.0=1

4 . . . . . . . . I20 z 30Q t.55 .46s 3,, () .4L Ss.j. . 11,30U. . . . . 3?.0= 1.

5.. den 2, I20 I24 465 :37 5 .AI, 805. . . . -. 13ss0 . . . . . . . . B2.OZI
6 . . . . . . . . 10 \,wo . . . . . . 390 ~~ ~ .4H Cooldou’n Couldow

,.$ 0,! m?! Qwnr.-r.t.r, xc. *$. F

,,! Fur, &lIriaum 1+ w Idluu

n Ml COllttnuo”s
.a w -.3

m oil — nmlcJlcu

m m m I..- w
Uwmp.:l,cmrm
m m IIOv .t mm tozm mm
lmm mm

4.5.8.3 L_mf-oi/ f~sfs. The (ol)owir]g labor-

atory Iests shnlt ho conducted on the used+,il
samples:

(a) Vixosit.r at 100” F.
(b) Visccaity at 210° F.

(c) Protection.
(d) HBr neutralization.

4.5.8.4 Lead-ynrl corrmion ltd. Ten 1(wIJ
panels, 1% by 1% by !4inches, slid be suspewdrd

in ibe inner oil hopp.-r. The panels must III’

completely submerged in the rnrrision-pre -
vent iveoil. Thp composition of tlw panels slmtl

be either 4-pound ch.-micat lead or USS Elertm
rnr-mding-gmde lead or equal. Four of Ihrw
panels shnrl k removed, washed with an orgaltir

solvent, weighed, nnd rrturnrd to the symmn
after rnmpl~ting !Itr fnllowing number 0[ tmurs
of total enfww oprmting time: O, 3, 6, 10, 14,

19, 24, 30, 36.43, 50. TWO other panels sholt

remain in lbe oil IIopppr [hrnughou[ (hc mgirie
test. Following the trsl, the} shalt b,, re-

morrd, w.aslwl will) an organir solvent, and
weighed. The remaining four panels shall be

remo~. ed, wasbrd wi(b an organic solrent,
weighed, bufted with SO. 00 sled wnol, rc.
weighed. and rdut-rred to tlLr s,mcm aflrr cmn-

pleting tbc fofJowing numbrr of houm of total

engine oprmling lime: 0, 3. 6, 10, 14, 19, 24.

30, 36, 43, SO. The weight change shall tro
reportwf as milfigmms pw square inch of pn]iel

Surfarr.

4.5.9 E’n!n”nr cylinffrr e7posurt trd.

4.5.9.1 Prtpamtiuu [!f rylinfirr.~. (’ylindtm

from thp r,,Fine used in Ill, 50-ltour nircrnft
rllgim t={ (4.5. S), if uwilm}dr n!]d suitable,

sltall lw usfvi Ior romluctilig tilis lest. If III!*5C

or{, no! available or suilobl [,, tb. r.dildt=m r,,.
movrtl from an R-965 engilw. aflrr 10-hnur
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run-in, c.hnll be used. Prior to removal of (he

cylindem, the R-9s5 engine shall bc given a

run-in using oil conforming to Specification
MIL-L-60sz, Grade I ]00, and aviation fuel

conforming to Specification MIL-G-5572,
1]5/14s, M shown in Table 1’,

TI*U Y. Condilionz Jar cvi.t qd,.drr rspmwt tat

Time (hr:min) ! Rpm

0:15 . . . . . . . . . . . . . . . . . ...! 2,202
otm...............,. ..~ 2.300
om2 . . . . . . . . . . . . . . . . . ...’ I,m
0133 . . . . . . . . . . . . . . . . . . . . 2,300

Atn m...

(i!%)

33.610 35,6
38

38
oil . . . . . . . . . . . . . . . . . . . . I,ooo \. . . . . . . . . . . .
9:35 . . . . . . . . . . . . . . . . . ...’ Z, ML’ 28

At the completion of either the 50-hour air-

cmf( engine test (4.5.8) or a 10-hour run-in,
whichever is applicable, the cylinders shall be

removed from the engine and each cylinder

flushed with 115/14.5 aviation fuel. Three

cyhoders shall then be prepared fortestingaml
the remaining cylinde= preserved with an

aPPmv~ pr=ervali J”e. Each t~t c,v]iridm
interior shall bt=separatpd into two longitudinal
sections by applying two slrips, each 1 inch

widr, of materinl run forminp to Specifimt ior,
3fIL<-11796, one on [he thrust side and onc

on the antitrust side. The ‘aircraft mginr
rorrosion prwentive being qualified shall bc
brushed on oneswtionof each cylindw andon
the other section a referenre corrosion prcvrn-

tive. A biax plug or n spa!+ plug shall br
instaf led in one of the spark plug holes. Tbe

othercnd of each cylinder shall be covered with
A suitable cot.er to km-p out foreign matter,
The prepared cylinder shsll bc placed in a
vertical ~ition with [he base up.

4.5.9.2 Tropwal-room crposure. Th~ prr-
pared cylmdem shrill be exposed in a tropics!

room capable of nmintaining the conditions
outhned below. The mom droll be operated

iti 2.4-hour c.vcles as follows:

(a) 8 houm nt 115° F and ]00.percent

relative humidity.

(6) 4 hotlm~ling anddellllmidify ing.

(c) Ehoumat 70 °Fand65-percent rcla-
Live humidity.

(d) 4boumhenting and humidifying,

Cycling ahall h. conlinued until Lhem]a;ive

protective quahlic-s of the ccmmsion preventive

being kt.ed can be determined. For the

mrrosion prevenlire m p= this @at, it ~~

have pmt.mlive qualilim mmpamble LCItbme

of the referrnce cm-msion preventive. ]f the

corrosion preventirc [ah this teat or the rels-
tive protective quditi- of the test cmrrmion

preventive and the reference rnat.cri~ w not

clearly defind, the test sbdl be repe.ati using
an additional nix cylinden. If tbe ccmrusion-

preventire mllerin] faiis in the retpgt, it shal]

be rejected.
4.5.10 S. O. D. hd<omotion tc&. Two

modified S. O. D. (Standard oil devckopment)
lead-cnmosion tests shall be conducted cm tbe

cormsion-prrvenl ive oil in ●ccordance w-itb
kfethod 532 I of Federal Tes[ \lethod Stmd-

●d No. 791 except that the following changes
shall be made:

(a) Test No. J;
(1) Either L!.% Elecwu cm-roding-

~dC Icad Or cqua!, C: 4.pewd

chemical lend stroll be used for the
testpanel,

C) No cOpper panel shall be used.
(3) Test duration shall be 4 Ihoum.

(4) Oprrating temprreture shall be
300’+2’ F.

(b) Tftr .Yu. ~.
[1 I Eilllcr L’SS Electra rcmmding-

gr.tir iwd or equal, or 4.pOund

rh,-mid lead shall b? used Ior the

lest pnnrl.

(2) No copper panel shrill be used.

(3) Test duration shall be 4 houm.
(4 J flperalin~ tempwature shall be

25o” +?” F.

5. PREPARATION FOR DELJVE.RY

5.1 Appiitation. Tl, e requtremenw of Sec.

ticm 5 apply on!! to cimec[ purchm- by or

dirrct sili!)mrrlts to :iw Govcrnmen[.

5.? Packaging. ?ackktg, mm! Msrkmg. Th.

packaging, paektn~. and ma,rkinF of conuincm

of tort-osmr, prrV?mIVC shtdl bc ir) accordance
with tlw provisions of S]andard 31 lL-STD-? 90.

1

● ’
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The type and size of the contnioe= shall be as

sp;cified by the procuring activity.

5.2.1 In addition to the material specified

in 5.2, the information required hy Code of

Federal Regrdations 49 CFR 71-78 slmfl appear

on each individual cmrtainrr and o!] all ship-
ping rwnminers. AJW, the fOllO~ing marking

shall L? imluded:

(a) Containers Filled with Type I mal~ritil:
Dirmfions: For use, mix I part Or Illis

rompound will] 3 parts of lubricating
oil conforming (o Specifica[ioll }1 I 1-

1.-6082 for us- in reciprcwoting rn -

gim=s, or to Sprcifimlion \l 11.-0-6081
b usc ill t urbojrl cugines.

(b! (’ol, tainrrs tilled witl, Type 11 mrilrri.1:
{uuliOa: mlc compould ronlnil,vrl

Ilrrrin is mixrri willl lubricating oil
rrmformin~ 10 Spccificalioll JIII.-f.-

608?, Grade I ]00, and is to be used
wi~hcm! furlher dilution.

\lanufacturer of concentrate.

\fanufac[urer of blending oils.

(c) Containers !iIird with Type 111 ma-
Ierial:

f’.au.’ion: Thr co=pound con!sinm!

Iterein is mixed with lubricating oil

conforming to Specifhtion XlJ3--O-

6081, Grade 1010, and is to be used
without further dilution.

>lnnuhmturer of concentmte.

Manufaclurcr of blending oils.

5.2-2 All mnlainers shalJ bs examined prior
to fling 10 assure that tbe.v w in suitable

rendition to receive tbe product, and are free
from all contaminants wh)cb would sffert the

satisfactory performance of the lubrimnt.

Containem, after being Iilled, shall bc sealed in
such a manner ●s to prrvent Wcess to the

runtents except by destruction of the ad or
container.

6. NOTES

6.1 Inlended o.xe. Tyom 1 md 11 materials
are intended for USI- in’ “the preservation of
rr.ripmcating mtgitms and equipmrnt for the

prrmwtiou of dnmagr b,r mm=tmcion. TYpes

I and 1[1 are intendrd for usc in the preaervs -

[ion of turboje[ etlgims and equipmrnt. TYpr

f ma(erial is to be dilutrd for use, wi!h ihrrr

P

parts of Iubrirating oil quafificd unclcr Sprcifi-

MIL-C-65Z9C

cmion MIL-L-606? or MIL-O-6081. Types

11 and 111 materihls are intended for use u

supplied and require no further dilution.
6.2 Orderiog data. Procurement docu-

ments nhould specify the size of mntainem,

type of materic-ls (see 1.2), and what disposition
will be made of blended mskrixJ in case a

sample fmm the fit production batch [ds LO

pass the Acceptance Tests. The material shall

be purchased by ~.olume, the unit being a

US gallon at 60” F.
6.3 Sstgg-ted testing procedures.

6.3.1 Preparation ojspecimcn.sjor Proltclim,

Ir$t..
6.3.1.1 (Waning. The following procedure

has brwn found to pmducp duplication specimen

surfaces of a higli level of cleanliness:

(a) After rounding the edges of the panel,

reaming out the holcc used for suspen-

sion, etc. wipe Ihe surfaces as clean as

possible by use uf ml-+ent+mlumted

(b)%~b the panel with a clean cotton

or surgical gauze swab in a beaker of
hot petroleum naphtha (Speci6cation
TT-T-291 , Grad, 1).

(c) Rinse in clean bot petruleurn ne.phthu. -
[d) Rinse in hot mrnmemid anhydmus

methanol at least JO ncconds ●nd let
panel dry. If the specimens us not

prucew.ed at once, pr.=erve them in n

deaiccstor,

(c) Buff the pxnels, ending with ● new
nection of 240- or 280-f@t Alundum or
CAmnmdurn abrasive paper with

atrukes in a direction parallel to the

length of the panel, pruducing a surface

tiniah of 6 to 12 micsuinches nns.
(j_) Wipe off n.prs-flciaJ dusts fmm the

●bmsiou oprmt ion, using su~cd gauze.
(p) Scrub abraded face of panel thoroughly

with clean surgical gxuze until thcrr is

no dnrk main on a clean acr!ion of gmuze.

(h) Wmh in hot naphths (Specification
TT-T-291, Grnde 1) by immeming th?
panel and swabbing ii upon withdrawal

from the naphtha u.iih rlean mqicul
gauze aaturat t-d will! IIM rmphtim.

Rinw (Iw pad by n-immersing in thp
w+phtha. Butt) sides of the pmrel should

be clranrd in Ibis manner.

1s
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(I’I Rinw in .I.n,i nt,pl,llin ~.\.ST\I D!!]-

401. .4110tr lit,. pnt).1, 10 br imlnrr+ml

for III 108+1 In wr(,nd.. cr lon~rr tu[orr

n-movittr Porn:i: 11,. sprrintt.n: !0 ,Iry

tllorougllly.

(j) SprrI.V IIIr panel with 1101 nnph[ha

(AST\l D91-40) from a wash bottle.
The pan?] sl,ould be hrld in a rack at

?0 >s dcgrers from the vertirnl. The

spray should br direc[d ~erticnll~ down-
ward on the panel flushing the lest

surface progressively do~nwwd. .$pray

Lolb sides of (be panel. Allou’ the

panel to fhoroughiy dry
(k) Finally, rins., thr pand in n fn+l,

solution of boiling nnbydrous me!l]nnol,

allowing !hr pa!, cl 10 br immrrwcl fnr
at lens{ 10 wrnnds to pcrmil t!,? pfinel

to reach fhc trmprrature of {hi. rnv{l!arml

brforr withdrawn].

(/) Permit thr sp.-rimcn tc dry nnd prp-

servr in o drsirro [or. using )( on Ibe
same clay as prepared

6.3.1.2 Whrr prr-rarf(;on~ Th{. follcWI,g

rommenls nrr 01s0 importnnt or prrlit!rnl 10
the cleantnp mctim[i:

(a) Thr u!rnsils and ,1,. solvenf, UWWIi:,

the prepnratio~ of tlIr panrls must Lr

t-lean am] frrr from rolilnminntinll.

(b) [n all stag-m nf trrn[mrr)t br~ir,nin~
with SIPp (hi of G 3 1 I manual IIn[,d]in:

must br nvoi(lml Th? pnnt,ls must he

handled with hcmks or forcrps.. .Ic, :IIIJ
rontact IVitlj 111P rol!lonlinatr,! .ur[uvw

during cleal]ing prcwrrittrrs .!L,,u;,: i,?
ovoidrrl

(c) In general, (1) tit, o. PI,ll,o r,movv:
oily or grease-likr rol!tominatioll: (2 I 118P
methanol rcmovw most wa!cr-+oltll,lr
rontnminnnls likt,ly In b,, rrlr011r;14 m!,

sllch os Iingrrpri!!ts. .nll-likr g,r ,t,-:i, ilv

rotltnm inants fronl Utmmpllrrir (lust ,,r
fumes, cl<.; (Yij II)r rubhi tug a]ld Sprn!ilg

oprrn lions aid in III? rrmovnl of tlIe (orv-

~oin~ 0s well 8s inrrl mntrrials, adhmvnl

films snd smuts, I-IC. The solrrnts err
so healed that 1110 specimrn t~mpcrnturr

is mnil]ta ined nhovc [III- am birnt dlW-

point at all points whrrr rnpid solvent

evfiporat ion mipllt causemoislurr rOn -

clrmation and ronsrqu.nt rnpid rusting.

14

(A The following tes! method may. be I
used i“ cval”a[i”g Ihesurfarr clrnl)linrss

(I) Place the pnncl dircrlly undrr n ●
bure[[e 011 a table {rep of vihrntions

or dmfls. A dmp of distilled waior

0.05 ml in Yolume is allowed to dmp
vertically and perpendiruk to thp

ptnel from a distance of 30 cm above
the panel. lf tlw surface is abso-

lutely clean, successive droplets ON
vmious parts of tbe surfocr will

spretd out completely in spols of

closely reproducible dimensions. .4

clean panel should girr n spread of

21 to 23 mm for each 0.05 ml of
distilled u.ntr. r. This trst is ron-

sidrred necrssnry and importnnt br-

cnuse of varial ions found in diflwent
a brasi VP materials and twrauw !he

pwsmml factors inrol~.ed in the pro-

cedure require sorer mptl)nd of check

on final results.

6.3.2 Examining fr.s( pands. I I i!. recom-

mended lha! examination of Ihr IPSI panels L,.
mrricd out under n shoaled fiunrewmi light

i!5w) of the anniylice.i baianrr illuminator
[ype, so suspended that the panel mny be held ●
at s. distance of approximately 12 iwlws from

the light, and furfher, thal all r.xamil]a[ion bc

made wi[hout the aid of magnifico[iolt.

6.3.3 .lfaintain in!) con.@anf humid~ly flf I+ .1

cttambfr. It has been found thht .s sutisfnr!ory

ronst ant humidity test chamber IO ?!TwI .50-

perct-nt rclativr humidity as requiwl in 4.5.?.3

mny be obtained by using a deep dmicco ior ~ritl]

n snturstrd magnesium nitrnte solution in III(,

bnse and by suspending (ht. IeSI sprcimcns fmm
a rack supported by a desiccator pkII@.

6.4 Provimimm for qualification. ‘~Yith rt-

~Pe~l 10 products mquiriltg quulificatio!,.
uutirds will ‘be mntlr only for SUCI, prod uc:s

us iIBvc,, pri,,r to [b, bid opet)ing dcIr, l,crII

lt.sle[! ntlti appmwd for inrluslol, i!, tilr al..

plirnblc Qualifiw! Products I,is: whrtb?r or ImI

surlI products haw mctuaily bee!) so lisrpd by

that dn~e.

6.4.1 ~h? nttcnlion of suppimm IS rntied 10

this requirement, ●nd manufacturers are urpd

10 arrange to bavr tbe pmdurts tlmt I}IPY

DmDOW 10 offer to fhc Federal Gor,rrnmen:.
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I

‘o

ho eligilJr to b, awnrd.=d .orr[rn,t. or onie=

for the prori!rc(s ~~verwl by th}s >prcification.

Rcq!tests for i!] formn~io;> pmtailling 10 quali-

Iicnlio!: IIf yoriurls rorerml by this sprcifira -

tiol, should be addressrrl to IIIC Comma !)der,

\Yripht .iir DcY~loIIr,Irrit (“rn!cr, l~right-

fh!ltwsolt ifir Forw BOSP. f_fllio, (he arti~it?

rrspollsiblr for nunii6ra!j0fl. wil]~ n COP.Y 1°
Kav,v DPpnrtmmII,II,,, Burrau of Arr,>!mu!],.. .

Wo,l,;,)p,mj 25. r) (‘

6.5 S. O. D. sample tubes. S. O II sampl~,
tubes rnoy hr 01,1.,!I:I,, I ;rom Got ILil) Gr,ilwr.

S,.,, York. Now )“~,rk

6.6 Lniformily of materials, 1, i. III 1,,

tt!ltf,,rstm,d Ikz I~Ij .~l:pr~i,,d III:~{W t’O1l!rfi,’:

s)muhl b. iilot]lil.!ll, Willlll! rw15tlIId18\0.r,m>-
~crcinl I!,nlI+. to Iinr snmplr tr+twl o],d fou,lli

salisfaslory rhrrpl for rlInn Frs prvviollsly :tI]-

pr, )vml i,) t1143 GrI~crlt1811111. .+tly tlt(ttpprn~,,,l

rl!ntl~rs fn,ru (Ilc Qunlifiratiol] sample will

ronstitulr musr for rrjrc lion.

6.7 Toxic ●ffects. Any qu~st ions regnrrfing

possible toxic rflec[s 011 prrsonnrl frtim contact
or b} brealhillr vapors slItill be referred to 1111)

departmental medical aulhOrit.r. ]n an? ca~p

of .dU-$ny p-cwtm=nwnl. Ilw procurin~ activity

u-ill determine f ha! the corrosion prewntiw

when used for its intended purpose is not likely

Cnst.dinm:
Arm~—Ordnnnee C.rpm
Sa.,-Bwem of Aeronautic,
Air Form

Prw4c: eetiritr:
Air Force
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INSTRUCTIONS: In o continuing ●fforl to mke our standardization drmmenu bettm,be OOD pronda tbb form for UK in

mbm.ittiq .XMTIIMU -d RUYUtiOIUfor imm~e=n~. ~ -II Of ~- ~da~tion IJWWU@Z = kri~d @ mrid*

c

mfiom. % form UUY be detaclmd, folded along fhe lima indiati, taped alcag tbe IRW edge (DO NOT STAPLE), md
‘kd. h block 5, be u #petific u xtde ●but Pwtirular problem UUI #uch m wordhg whirl! mqukrcd inlerpmmtion, wu

L- tid. Iutic~-. l-% -biwOw Or w ~eOm@iblet and tire pm-d -o~@ +- fib would dkctiIc the
problem. Eater in block 6 my ?emarkJ mot mkted 10 s s~ific mmtrmph of the dawm nt. If blak 7 is fkked out, M

acknowledgement till & nuiled to You wilbkn SO dayt to let you know fhat Yow rnmnnmts m- -red snd arebeing
rooddmd.

NOTS: mu form WY not kw tued ~ =qu-t -pi= Of d~-nW mOr * me W- d~b~. or ~Iest~n Of
qncificatioa mquiremenu on rurrent contmclt. fhnmenti subtitled on Ui.k form de DO: comtituw w imply ●ufho~tion

to uim MY portion of IAe mferenrcd document(s) or to ●mend contrwtud mquimarats.
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