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" ANALISIS VE ACEITES LUBRICANTES USAVOS EN MOTORES VE 

COMBUSTION INTERNA Y SU INTERPRETACION" 

Cap.ltuto I Intltoduc.u6n 

Lo.6 aee-ltu lubllÁ.eantu pall.a. mo�oll.U pll.ov�e 

nen de. fu mezcfu de "aee-ltu bcú,�eo.6 " o "bM u fub!Úeantu" 

Al..tamente ll.e6�nadM a � que -6e lu han �neo1r.po1ta.do K.o-6 "ad.,l

Uvo-6" apll.op�ado-6 pall.a. c.umpUll. eon uell.W Mvel de ll.enclúnlen-

�-

LM c.aJta.&eAlóti.c.M y pll.op�edadu upeua -

lu que pll.U�n lo.ti "pll.odu&o.6 de mMc.a" .6on el ll.é/2�ado

de. : 

-Exha.u6Uva �vu:U..gau6n, mnto en pll.UebM

de fubo�o!Úo eomo de e.ampo,

-Son,.i.6:U..eado-6 lJ !ÚgUll.O.6O-6 pll.Oc.Uo-6 de ll.e6�

nau6n lJ pUIÚ6�eau6n de lM bMu,

-Ctúdado-tia -tieleeu6n y do.6�ó�eau6n de K.o-ti

ad.,l:U..vo.6 •
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Obje;Uvo del In6ollme 

V-l6 cuti.Jr. lM .t.éc.n-lc.M ana.1,l;tlc.M o en6 ayo.6 

má.6 c.omu.nu que han ,t,,ldo emp.le.ada.-6 en el anáLU-l6 de ac.u-tu -

Mado.6 y Jr.e.la.uonaJt .6u ,t,,lgnló-lc.ado c.on el c.ompoll..t.am.le.n.t.o de...e. 

mo.t.oJr. c.uando e;,U..o .6 e.a po.6.lb.le. 

E.6 nec.u all.-lo ac..laJtaJt que lM .in.t.e.Jr.pll.e.t.ac.i.o 

nu tJ dóJr.M l,(m,Uu apUc.ada.-6 pall.a c.ada en6ayo han .6.ldo adop 

.t.ada.-6 pall.a el pll.omecllo de lM c.oncllc.i.onu de opeJr.ac..,wn en el 

pa.ú,, y que pueden exi.6.t.-lll. op.ln-lonu que no u.t.én e.n.t.e.Jr.amen.t.e 

de ac.ue.Jr.do c.on e.l..e.a6. 

F.lna.l.ldad de lo-6 aná.U-6-l6 de ac.u-tu u,t,ado-6 

-Ve.t.Vlmln.aJt .6.l el ac.e.l.t.e lubll..lc.an.t.e u.t.á. -

ap.t.o o n6 pall.a c.on..t..ln.uaJt en. .6e.Jr.v.lc..lo.

-Pone.Jr. en ev.ldenc..la .la c.on.t.am.ln.ac..l6n, abu

.60 de .6 e.Jr.v.lc..lo o .6.-implemen.t.e e.orno .6 egu.l -

m,ien.t.o de .6 u e.o n.t.Jr.o ..e. •



Cap-ltul.o 11 
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-Ve..te.ctalt .t,,ln.tomcv., de. po.6.-i..bl.e..6 6a.i..l.M, de

b.-i..dcv., a.-t óunclonamí.e.n..to o a l.a ,i_n6fuencla

del. me.ello arnb,i_en..te..

Concllclone..6 que Lúnl:ta.n l.a v,i_da ú-Ul. 

de. un ac.�e 

E.t de.te.Júotw de un fublvlc.an.te en .6Vtv,i_c.,io

puede oc.M,i_onall,6 e polt uno o má.6 de l.a.6 .t,,i_gU,{_en..te..6 c.aMM : 

a) -Ago.tamí.en..to o deg1tadacl6n de. ..to.6 acll 

tivo.6.

b J -Follmau6n 6 ,i_ng1te..60 de c.on.tami.nan.te..6. 

Lo.6 ad,<,:tlvo.6 .6 e .-i..nc.01tpo1tan a ..ta.6 bcv., e..6 ..tu 

bfl.,{,c.an..te..6 , palta me j o/ta/t .6 U.6 c.a1tac..teJú.6lic.M pito p.-i..M o .-i..mpM -

tiltl.e..6 pltop.-i..edade..6 que e..6.ta.6 no lle.nen. 

tn.tlte ..to.6 pfl.,{,nc..-i..pa..te..6 ad,<,:tlvo.6 palta ..to.6 

fublt.-i..c.an.te..6 au.tomo.toJte..6, .te.nemo.6 ..to.6 : 
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-1 nfúb,i_do ll.U e.o n.tlta. -ta o u.da.c.-l6 n de.f. .t:u.bltA...

e.a.rite.

:...Inh,ib,i_do1tu de. �a. c.o/t/tOóA...6n 

-Ag e.ritu a.n,t)._du g M .te 

-Ve.te.Jtgeritu y V�pe.Ma.ritu 

-Ageritu aXc.a..U.noó

-Infúb,i_do1tu de hVL/l.Umblte

-Ve.pll.U Oll.U del Pun.to de. Eó c.uJlJUmie.rito

-Me.j 01ta.do1tu de.1. 1 ncüc.e de. V� C.OóA...da.d

:...ilJ'ó·cÜ.�l.c.adó1e.u .'. de la. 61tA...c.c.-l6n 

-1 nfúb,i_doll.U de. u puma.

LM ple.O p-leda.du que i.mpa.Jt.te.n u.toó c.ompu.u 

:toó va.n óA...e.ndo 91ta.du�en.te Uóa.doó e.n el c.ump.t.i.mlen.to de óUó 

1e.upe.c,t)._vM 6une,)._onu. 

Como e.cu,¡_ .todoó u.to� a.d,i_,t)._voó c.on.tA...e.ne.n e 

�emen.toó A...noJr.gáru.c.oó .taXu e.orno a.zu61te., c.aXuo; z,i_nc., 66ó601to 

magnuio, n-l.tll.6ge.no, e.te., óU de.p�e.ta.u6n c.ua.n,t)._,ta..üva. podlú.a. 
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de,teJlmlnaJU,e. polt cüve.Jl/20.6 mUodo.6 .taxu e.orno upe.c.bwg1ta.6,í.a. -

de. e.m,u,�6n, Myo.6 X y a.palutto.6 de. a.b.601tu6n a;t6�c.a.. S�n 

emba.Jtgo, .6 e. de.be. .te.ne.Jt mu.e.ha. plte.c.a.u.u6n e.n .ta. �n.te.Jtplte;tau6n

de. u.to.6 da;to-6, pu.u .ta. p1tue.nua. de. u.to¿, e..teme.n.to,t, e.n .ta. 

m.l6 ma. e.o n c.e.n.tll.au6 n q u.e. .te.ndlúa. el'.. pito du.c..to nu. e. v o y .tdn U.6 o ,

no M e.guJl.aJÚa. e..t c.ompolt.tami.e.n.to Upe.Mdo o Moua.do oJu.g�na..t

me.n.te. a. u .to¿, e..teme.n.to,¿, •

Ve.b�do a. .ta.6 ,t,e,ve.Jta.J., c.oncüuonu de. ope.Jta.

c..ló n y e.o n.tami.na.u6 n du.lta.n.te. e..t ,t, e.Jtv �uo , .lo,t, a.cüliv o-6 pu.e.den 

e.xpe.Mme.n.ta.Jt c.amb�o,t, qu.1m,lc.o,t, ,t,�n qu.e. n.e.c.ua.Júame.n.te. .6e. pito- -

du.zc.a. u.n. c.amb�o n.o.ta.b.te. e.n .ta. c.onc.e.n.t!W.u6n de. u.n. e..teme.n.to e.n. 

Nollma..tme.n.te. du.lta.n.te. e..t .6 e.Jtv�uo de. un. .tu 

bJu.c.a.n.te. Oc.u.Jtlte. u.na. 1te.du.c.u6n. e.n. .ta. C.On.c.e.n..tJta.u6n. de. U.to¿, e. 

.teme.n.to,t,, bajo u.ta.-6 �c.u.M.ta.nUM .lo,t, va..toltU ob.te.�do,t,, ,t,f 

lte.pltU e.n.ta.n. u.n. í.n.cüc.e. de. a.go�e.n.to o de.plua.u6n. que. .lo,t, a 

cü.;tlvo,t, han ,t,u.,6Ju.do du.Jta.n.te. un .ta.p,t,o de. tiempo. 
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Med.,(an.,te la upectJr..o-0cop�a ..i.nóJta.Jr.Jtoja u p� 

-0..i.ble eva..luaJt .ta.n.,to lo-0 camb..i.0-0 qt.úmlco-0, como lo-0 camb..i.0-0 de 

concentfl.a.u6n. La ab-0o�ben� a una longdu.d de onda dada 

no-0 ..i.denli6..i.ea.Jtá. la u.tJr.uc..ú.Ul.a moleeu.i..M p�v.ien.,te y la ex�en-

-0..i.6n de fu ab-0o�benua no-0 daJuf. la conce�u6n p�uen.,te e.n 

la muu�a de ac�e U-Oado. 

El mU.odo ..i.nóJta.Jr.Jto jo pMa -0 � vaXe.d�o � 

b..i.én �equ..i.�e de u�M p�eeauuonu y el �echazo o no de un 

ac�e de mo�o� Mado, debe complemen.,t�e con 0�0-0 eMayo-0 -

Jw..t:.,in�oJ.i. 

VMan.,te J.iu J.i�v..i.uo e..l ac�e u�á -0ome.tido 

dúr..e�e..n.,te. a la acu6n de. � �emp�M, p�u..i.onu, a..i. 

�e..au6n y con.,tamlnan.,tu. E-0� cond.,(uonu p�omu..e.ven la de. 

gMdau6n del fub�can.,te.. po� oudau6n. Enve.j e.cmu:.e.n.,to que. 

J.ie �du..c.e. e..n un upuamlen.,to, 6o�au6n de. lodo.fr y la.cM y 

p�U e.ne.la de áudo-0 . 
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b) Fo Jzmau6 n o I ngJtu o · de. Co nt:ami.nan.tu

-A g u a 

-Po.lvo, Me.na o 1.>uue.dad dd a,Ute.

-Ru,ldu.01.> de. .la eombMU6n

-C o m b u -6 :t ,¿ b .l e.

Afguno-6 de u:to-6 eon:taminan:te.-6 pue.de.n habe.Jt 

,lng1tuado a.e. aee.,l;te. poJt de.6,iue.ne,la en 1.>u man,lpu.le.o : ma.l alma 

ee.namle.n:to, me.d,ldoJte.-6 y e.mbudo-6 1.>uuo1.>, e:te. y 1.>u plte.-6e.nua -

.6 e podlú.a e.,t,i_mlna1t 1.>,l .6 e 1.>,igue.n pito ee.cllmle.n:to1.> ade.euado1.> y .6-<m 

p.le.-6 e.n .la man,ipu.lac.w n de. .lo.6 fub/t,lean.te.-6 •

Ve.-6c.ald.ado e.-6:te. de.-6eu,ldo, .la eon:tamlnau6n-

1.>ub1.>,lgu,le.n.te. Jte.6.le.jaJtá. .lM eond,luone.-6 y/o 6unuonamle.n:to 

de..l mo:toJt. 
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Lo.6 con.tamlnan-tu que llegan al. lub¾can-te 

1tep1tu en-tan o:tJto med,lo pall..a -6 u deg 1tadau6 n tJ -0 u pll..e/2 ene-la pue 

de debeMe a una o má-6 de .tM .t>-lgc.úen-tu 6uen-t:e6 : 

- PM o de lo-6 gM u a :t.Jtavú:, de lo.6 an-lllo.6

-Veg1tadau6n poll.. ox-ldac-l6n ��ca

-F-ll:tJtac-l6n -lnapll..op-lada del a-lite o ac�e.

En el cMo upecl6-lco de lo.6 ac�u pa1ta

mo�o1t, la 6uen-t:e p¾nclpal de u�o-0 m�elU,a.l.e.-6, u:tá en el pa 

-60 de lo-6 gMU (b.tow - by gMU) a :tll.avv., de .lo-6 an-ll.to-6 ha 

· -CombU.6Ub.te no quema.do 

-Subpll..odudo-6 de .ta combU.6U6n

-suuedad

E.6�0-6 con-tamlnan-tu de.t ac�e de mo�oll.. -

.6on. má!., upecló-lcamen-te, á.c-ldo-6 01tgá.n-lco-0 e -ln.oJr..gá.n.-lco-6, com 

puu�o-6 01tgán.-lco.6 ox-lgenado-6, cMb6n ú hou.,,(,n., combU.6Uble n.o 

quemado, .6a.le.6 de plomo -ln.01tgán.-lcM en CMo que .ta gMoUn.a -
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c.on.te.nga c.ompuu.to.6 de. pi.amo a�de..tona.n.tu y e-teme.n.to.6 de. .&J:. 

Uc.e. pJz.ove.n,len.tu de .ta admw-l6n de OvUte .&uc.-lo. 

Re.& wnUtemo.& a e.o ntinuac.-l6 n .to.& pJz.-lnc.-lpa..te.& 

e.o n.tamlnan.tu y .6 u Jz.e.i.a.c.-l6 n e.o n R..a.6 e.o nd-lc.-lo nu mec.án-lc.a..& tJ 

e.t óunc.-lonamlen.to de.t mo.toJz. : 

a) E.t ho.t.e.J:.n de.t c.ombMUb.te

b) La oudac.-l6n de.t fubtúc.an.te

c.) SubpJz.oduct.o.& de .ta c.ombMtión 

d) Vil.u.c.-l6n c.on c.ombM:tlb.te

e)  Con.tamlnac.-l6n c.on Agua 

á) Ma.te.Jz.-lai.e.& abJz.a..6 )._ V O .6 

a. Exc.u-lva c.a�dad de hoil,ln

-1 nyec..toJz.e.&



b. 

c.. 
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-Ru.tJL..lc.cl6n e.n la e.nvr..a.da de. a.-Ute.

-Mo.toJt e.n ma.l.a..6 e.o ncUclo nu me.c.án-l.c.a..6

-Alalz.gami.e.n.to de. lo.6 pvú.odo.6 de. c.amb�o

de. ac.e.i:t.e. •

Follmacl6n de. p1todu.c..to.6 po!t oxidacl6n 

de.l ac.�e. 

-Mu.y aU:.M .tempe.Jl.a.tuJc.a..6 e.n e.l mo.toJt

-EnóJÚarrl-ie.n.to �nade.e.u.ad o 

-Mo.toJt e.n mala..6 c.oncUclonu me.c.án-l.c.a..6

-AlMgami.e.n.to de. lo.6 pe.Jú.odo.6 de. c.amb�o

de. ac.�e..

P1tue.ncla de. -6u.bp1todu.c..to-6 de. .la c.ombMU6n 

-Al.to .6opR..a.do a.e. c.álrx.e.Jt de. p!todu.c..to.6 y ga

.6e.6 de. .la c.ombMU6n

-Al.to c.on.te.n-l.do de. azu.61te. e.n e..l c.ombMUb.le.

-Pobl.l.e. c..ombMti.6n 

-AlMgami.e.n.to de. lo.6 pvú.odo.6 de. c.amb�o

de. ac.�e.



d. 

e. 

6-
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eon eombu&tible 

-Mezcta. muy pob�e en abte

-A.t.únerita.C-<'..6n exeui.va de eombU6tible

- Repetido.6 aNtanquu del mo.to� en ÍJIÚO

-Bomba de eombU6tible deóee.tuo.6a

- I nyee.to�u en mal u.tado

Co�nau6n eon agua 

-Monobloek o c.u..1.at.M ag�e.tadM

- FugM en lM empaque.ta�

-Sello-6 eon óugM 

-BajM .temp��M de enó�amlen.to

-CondeMae-lón de lo-6 vapo�u de la

eombU6ti6n.

ablta;5i.V0.6 

Mena , po-tvo , .6ue-ledad 

de6 ee.tuo-6 o-6 

-Ambi.en.te al.tamen.te eon:tamln.ado



Cont.amlnau6n 

MOTORES GASOLINA 

PJz.oducto1.:, de. 
c..ombU6U6n ,ln 
c.omplda., o u
dau6n po.l-úne. 
uzau6n. -

p O l V O 

Agua tJ Arz.Uc.on 
g e..e.a.n,te.J.:, 

-

A c.,i.,d o 1.:,
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tj e.óe.cto1.:, 

O Jz. ,(_  g e.  n 

-G a 1.:, o l ,¿n a
-Ac.e,,l;te. Lubll.,lc.an
:te.

A,i.,Jz.e., 6 il:tfto de. 
a,lll.e. fl.e.l.> p,i.,Jz.adoll. 

Ve.1.>ga1.>:te. mo:toJz., 
,lrz.c.Jz.e.me.n:to he. 
llJWm bll.e. 

CambU6Ub.te., óJz.e. 
c.ue.n:te.1.> pall.adaX 
pafl.tidal.> e.n · 
ófl.,(_o, e.xc.e.1.>,lvo
U6O de..t chc�u.e 

Ca nde.n1.> au6 n, 
Jl.O:tufl.a e.mpaqu.e.
;tadUJz.aJ.:, 

GM e.1.> c.ombU6U6 n 

E ó e. c. ;t o 1.:,

Te.nde.nua óoJrJnae-l6n 
de. de.p61.>Uo1.:,.Te.nde.n 
e-la óoJanau6n de. Ya. 
C.M 

I nc.Jz.e.m e. n:to v ,lJ.:, c.O1.> ,<.. -

dad y oudau6n. 

Enne.gfl.e.c.hn-ie.n:to de..t 
ac.e,,l;te. 
I nc.Jz.e.me.n:to e.n v,ll.:, e.o 
1.:,,ldad 
Te.nde.nc.,i.,a óoJrJnau6n 
de. de.p61.:,,l;to1.:, 

Te.nde.nua de.1.>gM:te.
abJz.aJ.:, ,lv o 
Te.nde.nc.,i.,a 6oJrJnau6n 
de.p6-6fto1.:, 

Te.nde.nua 6oJrJnau6n 
de.p61.>Uo1.:, 
Te.nde.nua de.1.>ga1.>:te.
abJz.aJ.:, Á..V O

Re.du.c.u6n v,(J.:,c.O1.:,,¿ -
dad 
Baja e.1.>:tab,l,t,ldad 
de..t ac.e,,l;te. 
Te.nde.nua óoJrJnau6n 
.tac.al.> 

Te.nde.nua 6oJcmau6n 
.tac..M 
Te.nde.nua c..oll.Jl.0-6,l6n 
me.:táf..,lc..a1.:, 
Te.nde.nua e.mu.tl.>,i.,6n
I nc.Jz.e.me.n:to ox,ldau6n 
Te.nde.nua óaJrJnau6n 
d e.p61.:, ,l;to ,6

Te.nde.nua c.01VL01.>,i.,6n 
Te.nde.nua i5·0Jcmau6n 
bOIVLM 

Te.nde.nua óoJcmau6n 
.tac..M 



Contanu.na.u6n 

MOTORES .VItSEL 

Contaminan.tu 

P Jto du cto.6 de. 
eombtv.,ti.6 n út 
eomp.e.e-ta., ou
dau6n, 

-

PoLime.Júza.u6n 

H o .e. .e. ,[, n 
(ma-te.Júa..e. ea.Jt 

boná.ee.o) 

Po.evo, .6uue.dad 

p a.JLU.c.u..l.a6 me.:t.á 
Uc.M 
H eNLUmb1te. 

A g u a. 

Audo-6 

: 
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o!t.lge.n y 

O Jt -Í. g e. n 

Fue-t Oil, a.e.u 
:t.e. fu bJilean.te. 

Fue-t Oil 

M.Jr.e., F ue..e. Oil 

Vu gM:t.e. de..-t mo
:t.oJt, eollll.o-6Á.6n 

Fil:t.lta.uón(bomba.) 
.& o p.e.a.do 
Combtv.,U6n i_neom
p.e.e.:t.a. 

Conde.n.&a.u6n Ga-
.6 u de. eombtv.,U6n 
ó.lR.:t.lr.a.uón polt e:m 
pa.que.:t.a.dUJtM 6 .&e. 
Uo.& 

Sop.e.a.do GMU de. 
eombMU6n e.n u 
pe.da.e. de. óue..e.-
eon a.e.:t.o con:t.e.n,(, 
do S 

t ó e. e ;t_ o .& 

Ob.& c.uJr.e.c.-únle.n:t.o de.e. 
a. e e,,(_;t_ e.
útc.Jtem e.n:t.o v ,(,-6 e.o -6 ,(_ -
da.d 
Te.nde.ne,,(_a 6ollma.u6n 
de. .e.a.c.M tj .6 e.cüme.n
;t,o-6 

Enne.glte.cmile.n:t.o de.e. 
a.e e,,(_;t_e, 
In c.Jte.me.n:t.o e.n v ,(,-6 e.o 
.&,ida.d 
Te.nde.ne,ia. a. fu 601t
ma.u6 n de. de.p6.6Uo.& 

Follma.u6n de.p6,t,,(_;t_o.t, 
Te.nde.ne,,(_a a.e. dUgM
:t_e. a.bJtM,ivo 

-

Ve-te.JúoJto c_cc:t..a,¿,U,¿
eo de.e a.ee,,(_;t_e. 
Te.nde.nua. 6ollma.u6n 
d e.p6 .6 ,(_;t_o .6 
Te.nde.ne,ia. dUgM;t,e.
a.bJtM,ivo 

8a. j a. U ;t_a_b,(_,e_,i_da.d de.,t 
ae e,,(_;t_e, 
Re.dueu6n de. .e.a. VÁ.-6-

vo.&,(,da.d 
Te.nde.nua. 6oJzma.uón
de. .e.a.c.M 

Baja u:t.a.b,(_,e_,(_da.d de..-t 
a. e,e,,(_;t_ e.
Te.nde.nua 6oJona.u6n
de. bollll.M
Te.nde.nua a .e.a. eoJUto
.6Á.6n.

Te.nde.nCÁ.á. eoJUto.6,ión
me.:t.á..e.,(,ea. - baja u:t_a 
b,(_,e_,i_dad de.e. a.ee.-lte. -_ 
Te.nde.nua. 6oJzma.u6n
bollll.M y -tac.M • 
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Ca.pUUX.o 111 

Se. ha.n du aJl.JtoUD..do vaJu..o.6 e.M a.yo'-> pall.a. me. 

dJ.Jt .ta. a.c.umu.ta.cl6n de. .to.6 cll6vr..e.n..tu c.ori..tam<:.na.ntu, .1.>-le.ndo -lo'-> 

má.6 tL6a.do.1.> .to.6 '->-<-gUÁ..e.ntu : 

-V e.:te.Jonln.a.cl6 n de. .ta V-l-6 c.o.6-lda.d

-Vil.ucl6n c.on CombtL6tib�e. 

-Punto de. 1nó.tama.cl6n 

-Conte.n-ldo de. 1Molub.tu 

-Cori..tam<:.rt.a.c.-l6n c.on Agua. 

-e a1ta.c.:t.e.JL-l6 tic.M V-l-6 p e,Jr..,6 a.ntu 

-Aude.z To.t.a..t (T. A. N.}' 

-A.tc.a.Un-lda.d T o.t.a..t ( T . B • N • )

-AnáLU-l-6 de. E.te.me.n.t.01.>

E.6pe.c.:tttog4a.6�a. de. l:rn-l6-l6n

Ab.604c.-l6n a..t.6mi.c.a. 

-1de.ntió-lc.a.clón Qu.-únlc.a. 

E.1.>pe.ctJc.01.>c.op�a. -lnó�oja. 
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a) Ve;te.Jlmlnau6 n de. V.l6 c.o�,i.dadu 

La v�c.o�,i.dad u una me.d,i.da de.i. Jr..oc.e. ,i.n-te.Jr..no o .ta 

Jr..U.l6.te.nua a 6.f.Lú.Jr. de. un ac.e.,i..te.. E6 .ta pll..op,i.e.

dad má-6 ,i.mpoJr...tan-te. de. un .f.ubll..,i.c.an-te. puu de;tvrmi..-

na : 

-La Jr..U�.te.nc.,i.a a.t: aJr..Jr..anque. de. un mo.toJr.. en 

ÓJÚO

-La c.apaudad de. nOJzmaJr.. una pe..f..lc.u.t:a Jr..U.l6.te.n.te -

e.n .to� duc.arv.,o� (me..ta.t:u de. banc.ada lJ b,i.e..t:a) a

a.t:ta.-6 .tempe.Jr..a.tUIUt6 •

- E.t: 6 fu jo apJr..o p,i.ado a .tita v ú d e..t: c.,i.Jr..c.u,i..to de .tu -

bJr..,i.c.aCÁ.Ón

- E.t: e.o rv., umo de. fubJr..,i.c.an-te., u peúó ,i.c.o de. c.ada mo

.toJr...

La v.l6 c.01.>,i.dad de. un ac.e.,i..te puede. � e.Jr.. a6 e.c..tada poJr.. 

6ac..to1r..u fl.l.6,i.c.01.> ( c.on.tamlnau6n) tJ 6ac..to1r..u ql.ÚJ'Yl-l 

c.01.> ( oudau6n) • La c.on.tamlnau6n c.on c.ombu.6ti-
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b.t'..e no quema.do cll6minu.Utá .t'..a. v-U c.01.>,i.da.d mien,tlr.M 

que la. ouda.u6n o en pa.tz.tic.ulaJt e.t'.. pa.-60 de ga. 

1.>u al c.áJd.eA p-'l..oduc.,úi.án un a.umen.:to en la. v-Uc.o 

1.>,i.da.d. Po-'l.. o:tlto .ta.do, la v-U c.01.>,i.da.d de lo-6 fu 

bJt,<_c.a.n.:tu que c.ont.i.enen a.cütivo.6 poUmWc.o.6, no 

mu.y -'l..U-W-ten.:tu, pueden mo-6:tltM una. -'l..educ.u6 n du 

Mn.:te el .6 e-'l..v,i.c.,i.o deb,i.do a..t'.. uza..t'...t'..a.men.:to o c.o-'l.. 

-te mec.án,i.c.o de la.-6 moltc.ula.-6 de .t'..o.6 poUmeAo.6. 

Cuando el a.umen.:to de la. v,i.,6c.o.6,i.da.d u c.a.u.6a.do 

po-'l.. la. o uda.u6 n del a.c.e,,i.,te, g ene/l..a.Xmen-te u a. 

c.ompa.ña.da. po-'l.. un a.umen.:to del Núme-'l..o Audo To-taX

(T. A. N.) o un a.umen.:to en .t'..a. a.b.6o-'l..u6n del c.M

bon,i..t que .6e puede a.p-'l..euM c.on .t'..a. -téc.n,i.c.a. ,i.n-

6MMoja.. 

V-Uminuu6n de la. V-Uc.o.6,i.da.d 

La. v,v.,c.o.6�da.d de un .t'..ub-'l..,i.c.a.n.:te pMa. mo-to-'l.. puede

ha.be-'l.. cll6rnln.u,ido po-'l.. : 
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-Lle.na.do c.on

-Viluu6n c.on

a.e.e.AA.e. de. me.non v,<..1.;c.01.:>�da.d 

c.ombM.t.lb..t'..e. no quema.do 

-C�za.t.tam.¿e.n-to me.c.áMc.o de. lo!.:> �vo-6 me.j!!__

�onu del 1-n�c.e. de. v� c.01.>�dad.

E�e. lo-6 pnob..t'..e.ma-6 que. oc.a1.>�onatr.á u.ta fu

nú.nuu6n de. la v,<..1.;c.01.:>�dad, .te.ndlte.mo-6 el au 

me.n-to del duga1.>.te. y .te.mp�a.tMa de...t'.. mo.ton. 

Aume.n-to de. .ta V�c.01.:>�dad 

El aume.n-to de. .ta v,<..1.;c.01.:>�dad de. un a.e.e.AA.e. e.n 

MO, pue.de. de.b� e. a : 

-Lle.nado c.on a.e.e.AA.e. de. mayan v�c.01.>�dad

-Ve.gnadau6n .té.Junlc.a del lub.tu.c.an-te. pon .ta

óoJzmau6n de. goma-6 de. pnodu&o-6 de. la ou

dau6n (nu�na-6) o e.vaponau6n de. la-6 óMc.

uonu má-6 Ug�.

-Aume.n-to del c.on-te.Mdo de. �n1.:>olublu, holl,ln
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polvo, etc.. 

-Cont:amlnacl6n c.on agua 

-Reac.cl6n en.tite acllt,,i_vo-0, po� llenado c.on p�o

duc.;to no ap�op-lado o aó1n.

E1.>:t.e a.umen:t.o de v�c.0-0-ldad oc.M-lonMá p�o -

ble.mM de bombeo deáec.:t.uo-00 y un· a.umen:t.o de 

:t.empeAa.:t.wta. en el -0 � :tema •

Como lo-0 dlveA.60-0 -0�:t.emM de medlcl6n de v� 

c.0-0-ldadu u:t.án c.ayendo en duMo menclonMe 

mol.> 1.,olamen:t.e el mé.:t.odo ASTM-V445 que mlde 

la v�c.01.,-ldad clnem�c.a que 1.,e exp�ua en 

c.en.:U6 :to ku ( c.. s . :t.. )

Po� �egla gen� 1.,e c.on.6-ld� e.orno Límlt.e 

peA.tnl6-lble una vaJúacl6 n en v� c.0-0-ldad de un 

gMdo SAE, u de� el ac.�e debe du c.�M 

1.,e -0-l 1.,u v�c.01.>-ldad o�g-lnal a.umen:t.a o �m-l

nuye en un.g�ado SAE. 
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Sln emba1tgo, lo. vJAc.01;-lda.d polt 1;1.. 1;0.t'..o. no u -

un CJú:t_eJU..o -6� 60.dolL-lo p·o.11.o. de.te/lminaJt el 

buen u:t.a.do de un o.c.e.,l;t.e, ya que u.n lu.blL-lc.a.nte 

de:t.elL-lo1ta..do o d..,.¿.f_u_,[_do c.on c.ombu.1;Uble puede 

mo1;btalt poc.a vo.lL-lau6n en 1;u. vJAc.01;-ldad c.on 11.u 

pedo a 1;u valo!t olL-lg-lnal y 1;,ln embaJtgo no u

.t.atc. o.p..t.o po.11.o. .6e1tv-lc.-lo, al habeMe c.omperu,ado

.to. d-llu.u6n c.on ma..telL-lo.l ,lru,olu.ble. Po11. u-to 

debe. c.oru,-lde.lta.lL6e la vJAc.01;-lda.d c.on 11.elau6n a 

o-tll.01; eru,ayo1; e.amo $en: c.on-ten-ldo de ,lru,olu.blu 

y d-llu.c.-l6n c.on c.ombu.1;tible. 

b)V-lluc.-l6n c.on c.ombu.-6 ti ble 

El e6edo de .to. d-llu.u6n, e.amo ya hemo1; vJA:t.o, -

u bajaJt lo. vJAc.o.t>-ldad y enmMc.aJto.Jt e.l o.u.me.n:t.o

de. vJA c.o-t>-ldad deb-ldo al o.u.men-to de. -ln-6 olublu •

Lo. d-llu.u6n -tamb-lén a6�da al lublL-lc.an.t.e. bajan

do .6 u Pun-to de. In ólo.mau6 n, lo e.u.al e.n c.M o-6 ex 

-tltemo-6 pu.e.de. -6 e.11. pe.l-lg1to-6 o. 
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La. cLU..u.cl6 n. u mu.y 6Jte.c.u.e.n--te. e.n. mot:.ollu cllu el .6.le.n. 

do .la. c.aLU>a. plli.n.c..i.pa..l la mal.a. Jte.g�a.clón. de .lo-6 .ln. 

ye.c.t:.01e..u y, polC.. lo .t.á.n;to, oJt..-i.g.ln.a. un.a. c.ombu..6ti6n. .ln. 

c.omp.le.ta.. En. R..o.6 mot:.01e..u a. c.h.l.6pa. R..a. cLU..u.c..l6n. pu.e. 

de. debvu,e. a. una c.ombl.U).t.l6n. de.6e.c.t:.u.o.6a. polC.. I.U)O exc.e 

.6.lvo de.l c.hoke. o ext:.Jta.n.g�a.do1e.., o b.len. a. t:.Jta.ba.jaJL a. 

t:.empvr.a.;tuJuu¡ mu.y ba. j a..6 , t:.eJrmo.6.ta.t.o de 6 ec.t:.u.o.6 o o du 

m«Mt.a.do. 

La. det:.eltmlna.cl6n. de c.ombu..6tible. .6e ha.e.e polC.. el mlto 

do ASTM-V322 pa.Jta. .lo.6 mot:.01e..u ga..6oUn.e.Jto.6, que/., u 

u.n. mUodo de. duUR..a.c..l6n. po!L aJLJta..6.t:.IC..e c.on. va.polC.. de. 

a.gua. y qu.e. n.o.6 dá dbte.c.,.t,amen--te. eR.. % en. voR..úme.n. de 

ga..6oUna. 

Pa.Jta. .lo.6 mot:.01e..u é:liu el -6 e det:.e.Jun.ln.a. .ln.clUr..e.ct.amen--te., 

me.d.la.nt.e eR.. Pu.rito de 1n.6.lama.cl6n. emp.le.a.n.do u.n. e.qu..lpo 

Pe.ntiky - Ma.'1..t:.eM c.on. eR.. ml..t:.odo ASTM-V93. 

En. gen.vr..a..l eR.. c.on--te.n..ldo de c.ombl.U).t.lb.le. en. .lo.6 a.c.u

t:.u de mo.t.01e.. n.o de.be. exc.e.de.Jt .lo.6 .6.lgu..len--tu va.R..01e..u : 
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-Mo-t.oll.U cü.u el. 5 % e.n volúme.n 

-Mo-t.oJtu a gMoUna 7 a 8 % e.n volúme.n

C,l61l.M má.6 a.R.:ta.J., ,lncü.c.an ope.Jtau6n ano1rmal e.u.ya c.au 

.6a de.be. l.> e.Jt ,lnvu.t.lgada, 1te.pa1tada y el. c.amb,lo de. a 

c.�e. u o bUg �o!t,lo •

la ,lnd,l!te.�e.Me. me.cü.an-t.e. fu c.ompaJtau6n de. lM 

v,l,6c.oJ.>,ldadu del. ac.�e. nu.e.vo y de. fu muubta uJ.>ada. 

La mbla 1.>,lgu,le.Me. '-> e. bMa e.n un.a -t.abla de. me.zc.la 

e.nbte. un ac.�e. nuevo 1.>,ln cü.luu6n ( Fil.Uh od : O % 

ddu.t.lon} y do-6 cü.luye.MU : gMoUna (30 S.U.S. a 

J00 u

F} y cü.ue.l # 2 (36 s.u.s. a J00 º F}. E1.>-t.01.> le. 

1te.duclltán la v,l,6 c.01.>,ldad ha1.>-t.a un valoJt que. e.o Mu pon 

dell.á. a un % de. cü.luu6n e.n volúme.n. 
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VILUCION CON GASOLINA 

PORCENTAJE VE VILUCION CON GASOLINA 

V..w c.0-0,¿_da.d-

SUS a 100
º

F % e.n Volúme.n 
de.-t ac_ e.,U:e 

-O ,{,)1 

u...60 1 2 3 4 5 6 7 8 9 10 

150 143 137 131 125 120 11 5 11 O 106 102 98 

200 189 7 79 170 162 755 148 141 134 121 12 1 
250 2 36 2 2 3 217 799 189 779 769 759 151 144 
.300 2 81 264 249 235 2 2 'l 209 797 185 175 167 
350 326 305 287 271 'l 55 240 2 'l 6 213 'ZOO 188 

400 372 346 324 304 'l 87 272 'l 5 8 245 2 'l 2 2 7 O 

450 420 392 366 342 379 299 280 263 246 'l 3 1 

500 465 433 404 377 350 328 308 290 275 252 

550 508 4 72 440 410 381 357 334 3 1 'l 292 2 72 
600 550 505 46_5 435 411 388 366 345 325 292 

650 592 545 503 469 441 413 386 360 335 311 
700 635 580 535 502 470 440 412 376 352 330 

750 678 623 588 543 499 457 419 396 372 349 

800 727 668 613 567 527 490 456 4 'l 5 395 367 

850 775 710 650 600 555 515 480 447 416 385 
900 82 O 750 688 634 587 544 513 474 437 402 
950 865 794 730 670 614 571 530 491 454 419 

1000 910 832 764 700 641 593 549 508 469 433 

1700 1000 910 830 760 695 645 597 552 510 470 
1200 1090 990 905 82 5 750 685 630 580 540 470 
1300 1180 1075 980 895 805 730 660- 615 575 540 
1400 1 'l 70 1155 1050 950 860 780 710 655 610 570 
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VILUCION CON VIESE L 

PORCENTAJE VE VILUCION CON VIESEL 

V ..U c.0-0 ,ldad-
% Vol.amen SUS a 100

º

F en 

du ac.e,,l:te 

.6-ln 

u.60 1 2 3 4 5 6 7 8 9 10 

150 146 /42 138 134 130 726 722 118 11 5 772 

zoo 792 185 7 79 773 767 161 ,s� ,�o /4� 140 
250 239 229 220 272 204 796 189 182 775 168 

300 286 274 263 252 241 230 220 211 203 795 

350 332 376 302. 289 277 265 254 243 233 223 

400 379 360 343 327 313 300 287 274 262 z50· 

450 427 405 384 365 349 334 379 305 290 275 

500 475 451 428 406 385 366 348 331 376 300 

550 520 492 466 442 42.0 398 378 360 342. 325

600 565 533 504 477 455 433 472 397 370 350 

650 610 575 545 517 490 463 438 415 395 375 

700 658 620 584 552 524 495 468 443 420 400 

750 704 662 624 590 557 527 500 476 454 423 

800 752 707 665 626 590 557 527 500 472 445 

850 798 750 706 66'2. 623 585 550 518 493 468 

900 845 790 740 695 655 675 580 550 5'2.0 490 
950 885 830 780 730 685 640 595 560 535 573 

1000 935 875 820 770 7'2.0 675 635 600 565 535 

1100 1030 965 900 840 785 735 690 650 675 580 
12.00 112.0 1050 985 9'2.5 855 800 750 705 665 62 5 

1300 7275 1135 1060 990 925 865 810 760 715 670 
1400 1310 7225 1145 1070 1000 930 865 805 760 715 
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c.) Punto de. 1n6�ama.c..l6n o F!Mh Po-lnt 

Cu�qu-le.Jt c.cúda. e.n � Punto de. 1 n6�ama.c..l6n olt-lg-ln� 

y c.onoc.i.do d� fub4c.a.n,te. .6-ln U.60, de.be. c.on.6,lde.Jta.Jt

.6e. e.amo c.on-ta.mi.na.c.i.6n c.on c.ombuJ.>lib�e.. 

Pa.Jta. u:ta. ddetrmi..na.c.i.6 n .6 e. pue.de.n U.6 a.Jt .lo.6 mUo do.6 -

ASTM-V92 que. U.6a. � e.qu-lpo C.te.v�a.nd de. e.opa. a.b,le.Jt

:ta. o � ASTM-V9 3 c.on � e.qu-lpo Pe.n.ók.y - Mo.Jr.x.e.n-6 de.

e.opa. c.eA.Jta.da.. E.l .6 e.gundo mUodo u má-6 e.xa.c.;to polt

.6 u me. j 0lt c.a.p,ta.c..l6 n de. �o.6 g Mu d.u.Jta.n,te. �a. pJtue.ba..

Una. cll6minuc.-l6n d� Punto de. 1n6�a.c.i.6n de. 40 º C o 

má.6, c.on Jt�a.c.-l6n a. .6u v�Jt olt-lg-ln� ya. 1te.qu-le.Jte. -

,lnve/2liga.c.i.6n, puede. c.on.6,ldVta.Jt.6e. p�gJto.6a. y obli

ga. � c.amb,lo de. a.c.e.,l,te.. 

0:t.Jw c..Jú;t.e.flÁ..o de. Jte.c.ha.zo podJúa. .6 Vt c.ua.ndo � Punto 

de. 1n6�a.mau6h J.>e.a me.nolt a. 180 º C e.n mo-toJte/2 gMoli 

ne.M.6 y a. 150 º C e.n mo..toJte/2 d,le,6�. 
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d) Con.:ten-ldo de 1ruio.lub.le,t,

t-6.:ta. de.:tvrmlna.c.i..6 n de e.o n..:tamlna.n.:t<U> emp.tea. e.t mé.:to 

do ASTM-V893 po� c.en..:tJu:,6uga.c.i..6n de mu<U>� de a. 

c.e.l.:te U-6 a.do p�e v.iamen.:te clu., ue-U:aó en p en.:ta.no lJ ben 

e.en.o. 

La. Mz6n bá-6,lc.a. pMa. de.:tvrm.i.nM e.l c.on.:ten-ldo de .in 

-60.lub.l<U> en a.c.e.i.:tu U-6a.do-6 u c.onoc.� e.t g�a.do de 

-6a..:tuAa.u6n de.l wbfúc.a.n.:te c.on �upec..:to a. .lo-6 c.on.:ta. 

m,ina.n.:t<U> y c.on �o -6a.b� -6,l e.l fubfúc.an.:te u.:tá. en 

c.ond.iuonu de 1.>eg� 1.>.iendo U-6ado. 

Lo.& c.on.:tam.ina.n.:tu que -6e de.:tec..:ta.n en u.:ta-6 p�ebM 

p�ov,lenen de.t: (ME) - Ma.:teJu"..a.l exbr..año e.amo po.lvo 

Me.na y ho.tU.n o c.Mb6n de ,f.a. c.ombU-6ti6n. 

( PM) - Pa.JL;t,lc.u.tM me.:táLlc.M de du 

gM.:te de.t mo.:to�. 

(PO) - P�oduc..:to-6 de .ta otidau6n -

de.l ac.e.i.:te y de..l c.ombU-6.t.ib.le. 
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I M ofub.tu en pen:ta.no ( I P)

En u-ta. p�ueba, �amb�én llamada Con-tamlnau6n To�, 

e.l pen-t.a.no va a pe.Jr.mlt,Ui. .6 e.p� �odo1.> .to.6 c.on.tami -

na�u que u:tá.n p�ue.�u e.n. e..t ac.�e. Ul.>ado y que 

no 1.>on 1.>ofub.tu e.n e..t pe.�ano. 

apUc.a a un fub�c.�e. 1.>�n U.60, e.amo no hay c.o��

�u, e..t pe.�a.no .to �o.tvvui c.omp.tuame.�e. dando

c.omo .te.d� c.�o • 

En un ac.�e. Ul.>ado u�a p�e.ba no.6 dMá un % e.n. pe. 

1.>o que. 1.>�á e.l �o�a.t de. .to1.> c.on...tam,¿n.a�u me.nuon.a-

do1.> a�e.�oJrrne�e.. 

LM u 6 � máJU.mM p ��b.tu va.JL.lan. .6 e.g ú.n. e..t ti.po

de. mo�o�, .tal.> c.on.�uonu de op�u6n., e..t l.>��e.ma -

de. P�6�c.auón. (6il,t/z.01.>) y de. .ta c.�dad de.l �Ubl'l,,{_

c.aMe., u de.� de. l.>U c.apaudad �pe.Ma�e.. 

Como ap�e.uau6n. muy ge.n.�a.l pod.Júa C.OM�d��e. un. 

2 % e.amo una uó�a ,t,órr,Ue. pe.tunl6�b.te. pMa .tubl'l,,(_c.an.-
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Vaxo1r.u mlÚ a.Lto.6 de ,üit:iofub�u no .66lo awnen-ta. -

Jtá.n la. v,lt, c.o.6,ldad d� fub/t,lc.a.n-te .6,lno pe.Jlmlü.1tán

�amb,l�n �a. 601tma.u6n de �odo.6 y dep6.6do.6. 

Má.6 a.e.Vita.da. u la po.6 ,lu6n en que. �o.6 fubtúc.a.n -

�u de.ben .6e.1t c.amb,la.do.6 cwm.dó.) la c.on,,tam,lna.u6n, 

.6e.a. �o .6uó,lue.n�e. pa.Jta. ha.be.Ir. .6ub,ldo �a. v,lt,c.o.6,lda.d 

� .6,lgtúe.Me. g1ta.do SAE. 
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e.n Be.ne.e.no 

E.6 .te. e.M a.y O a.ciluo na..t al. a.n.teJúo Jt p e,Jzm.,l.te. de..te.fl.mi_

nM lo-6 p!tod.uc..to-6 de. .ta. ouda.c.,wn .télrmlc.a. que. u 

.tando p!te.-6 e.n.tu e.n e..t a.c.e,,l;te., .6 o n -ln.6 o.tub.tu e.n 

e..t be.ne.e.no. 

La. pll.Ue.ba. e.-6 .6�M a. la. a.n.te.Jt-loJt, va.Jt-la.ndo .6 6-to 

e..t Upo de. .6 olve.n.te. y a..t -lgua..t que. e..t-ta. lo.6 Jtuu-t 

.tado-6 .6e. e.xpJte.-6a.n e.n % e.n pe.-6O. 

La. d-l6e.1te.nua. e.n.t!te. .to.6 -ln.óoluble.-6 e.n pe.n.ta.no y 

be.ne.e.no -6e. c.on.6-lde.Jta.n c.omp p!toduc..to-6 de. .ta. ouda. 

u6n, .tan.to de..t fub!t-lc.a.n.te. e.orno del c.ombMtible.. 

IP 

1B 

IP 

= 

= 

ME 

ME 

1B 

+ 

+ 

= 

PM 

PM 

PO 

+ PO = Con.ta.m-lna.u6n To.tal. 

= Oudau6n 



-29-

Se. c.on-6-ldell.a. qu.e. ut:.a d-lóe.Jte.nc.-la no de.be. e.xc.e.deA 

O. 5 % e.n puo, vai.01tu mayo/tu no -6olo au.me.nt:.a -

ll.1.an not:.ab.leme.nt:.e. la v,l,6 c.o-6-ldad -6-lno óavo1te.c.e.Jt1.an 

la óo1tmac.-l6n de. bMn-lc.u o lac.M y el dugMt:.e. -

del mot:.olt. 

Ac.t:.u.a.lme.nt:.e. de.b-ldo ai. dua1t1t0Uo de. me.j 01tu ad-l-

Uvo-6 -6e. han c.on-6e.gu.-ldo lu.b!t-lc.ant:.u qu.e. polt -6u. 

d,l,6pe.!t,6anc.-la, -6u. c.apac.-ldad anUoox-ldant:.e. y -6u. 

ltUe.Jtva a.lc.a.l-lna (TBN) han he.e.ha qu.e. c.ada ve.z -

-6 e. u.,6 e. me.no-6 la p1tu.e.ba de. I n--6 olu.blu e.n Be.ne.e.no •

Lo-6 e.n-6ayo-6 de. -ln-6olu.blu e.n pe.nt:.ano ,6.,{_ c.ont:.-lnúan 

Jte.c.ome.ndándo-6 e. e.n lo-6 anál.ú.i,l,6 de. ac.e.,l,t.u u.,6 ado-6 -

de. mot:.01t, poJtqu.e. dan u.na -lde.a bMt:.ant:.e. ap1tox-lmada 

de.l m�o ai. qu.e. ha ut:.ado -6ome.,t.,¿do el .tu.b!t-l -

c.ant:.e. ya -6 e.a polt u.,6 o e.xc.u-lv o, du c.u.-ldo e.n la e.o n 

-6Vtvac.-l6n de. -6u. n-lvel (n-lvel bajo) y/o ó,l,t,t_/to-6 e.n 

mai. ut:.ado •
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A ut:M a.i.:tu.Jr..a6 u bue.no Jte.c.oJtda.Jt que lo.6 ,út.6olu

blu en pe.n..tano y la cllluu6n c.on c.ombMtible., 

a.óe.ctan a la v...Uc.o.6,,{_dad e.n .6e.n:tldo.6 opuu-to-6: un 

fubJt,,{_c.a.n..te. pue.de. pltU entalt una v,,{_,6 c.o.6,,{_dad noJtma.l 

y e.o n..te.ne.Jt e.xc.u,,{_va-0 c.an:tldadu de. ,,{_n.t, olublu y 

c.ombMtible.. Ve ah-[ que .6e.a ne.c.ua.Jt,,{_o d...upone.Jt

de. u-to.6 -tltu e.n.6 ayo-6 pa.Jta ,te.neJt una de. 6,,{_n,,{_e,,,{_6 n -

bM -tan..te e.la.Ita del, u-tado del lubJt,,{_c.an..te. 

e) Con.-tamlnau6n c.on agua 

La pltU e.nua del agua en el. c.áfde.Jt del mo-toJt u 

,,{_ndu eable. puu : 

-Aumen..ta la v...U c.o,t,,,{_dad

-FavoJtec.e la 601tmau6n

-Ayuda a la 601tmau6n

del ac.u-te. 

de upuma 

de lodo.6 
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Toda c.omblL6ti6n p1te.c.,l,6a de. oúge.no y lo -toma del 

a-Ute. qu.e. ,lng1tua al mo-toJt po!t la aclml6,l6n; v.,,te, 

a-Ute. Ue.vafl.á. c.ow.,,lgo ,toda la hu.me.dad de.X me.d,lo 

amb,le.n;te. y .6U. c.onde.n1>auón. .6 e ve.Jtá óavoJte.uda ,6,{, 

.óe. p1tue.n.:tan. lM .6,lgu.,le.n;tu c.on.d,luonu : 

-Ma1tc.ha e.n ÓIÚO (,t:Jtabajo en. vacio) 

-0pe.1tau6n. ,ln;te./lmlte.n;te. y c.oua c.on. poc.a o

n.,lng u.na c.aJr..g a

- T empe.Jta-tuJta. amb,le.n;te. mu.y ó!Úa o -te.Jrmo.6-ta-lo.6

de. c.on.:tJtol Jtemov,ldo.6

- F alfu-6 e.n. el Je.U p,l!tade.Jto del c.áJt,te.Jt.

La pll.U e.n.c.,la de. agua .6 e mlde. po!t el mé-todo ASTM-V9 5 

qu.e. n.o.6 e.xp1tua .óu. c.on;te.n.,ldo e.n % e.n. volúme.n.. 

Ve.pe.n.de.nd,le.n.do del g1tado de. c.on;tamln.aéión. c.on. a 

g u.a, e.l lu.b/t,lc.an;te. p!tU e.n;tafl.á. ,ln.,lc.,lalme,n.,te. u.na 

-tu.1tb,lde.z qu.e. .6e ,l!tá ac.e.n,tu.ando, c.on.601tme. aume.n;ta -



-32-

eJ?.. agua, ha.6.ta. �e.neJt una apaJU.enc.la lecho.&a. 

La acu6n 1riDüvit de.J?.. agua a6eda pa.Jtt.lcula1rme�e 

a lo.& adlUvo.& de lo� fub/t.lcarite.&, puu .&u pite 

.&ene.la bajo lM concU.uonu de ope)[.auón de.J?.. mo 

�olt (�emp�Ulla., combMU6n, con.tamlnaritu) !o.& 

hldJtoUza, 1teacuona con ello.& lJ lo.& du.tJr.u.lje 

p1tema.tultamerite, u dewr.· acoua la v.lda tU.il. de

lo-0 a4,i,Uvo.& que debvúa.n �6lo deple.t.a.Jr..6e en 601t 

ma no1rmal, a mecU.da que van plLU�ando .&u .&<lllv.l -

uo y plto�ecc.l6n. 

mle.nda du cauM el .f.ub/t.lca�e. -0.l ex.cede : 

-Mo�OILU a gMoUn.a u.t � en vo.f.úmen 

0.5 % en vo.f.úmen 

SA.. .f.a cantidad de. agua u mayo1t .&e hace ne.cua/LA..o 

A..nvuUgali la caMa y 1te.pa.1talt.la. 
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n) V.-l6pe.Manua / Ve.te.1tgenua

t-6 .te mé..to do a.ux.,l.UM, ba-6 .tan.te. .6mip.te., p e.Jim..l.te e.va 

fuM !táp,ldame.n.te. .ta c.apaudad de. cl.UpeA.6,l6n de -t.o-6 

fubtu.c.an.te-6 Mado-6. 

La .té.c.n,lc.a de.t "B-t.otie.!t Spo.t" e.o YL6-<-.6.t:e en pone.Ir.. u 

na go.ta de. ac.e,l,te. e.n un pape.t 6,lf__;t./to o .6ec.an.te. y 

e.6pe.'1..M .6u ex.ten6,l6n o de.6a!t!toUo. Se. p!toduU!tá.

una mane.ha má.6 o.6c.U/ta ( c.on.tam,lnan.te-6) !todeada, e.n 

.ta mayo!t1a de .to-6 c.Mo-6, po!t una zona me.no-6 ,ln.te.n

.6a (ac.e,l.,te.}. En .6u ,ln.te1r..p1r..e.tau6n m<U .6mip.te., e.t 

.tamaño de.t á!tea .to.ta.t c.ub,le/t.ta 1r..e.-t.auonada c.on e.-t. 

Mea má.6 o.6c.U/ta ,ln.tetu.on, no-6 dá una ,¿ncllc.au6n v,l 

-6,lb.te. de .ta. c.apaudad de.t .tubtu.c.an.te. de ne.te.nen 

paJd.l.c.u.ta-6 de. ma.te.�a c.on.tamlnan.te. en .6Ll.6pe.n6,¿6n. 

s,¿ e.-t. fub�c.an.te. c.on6e.1tva e.n buen e-6.tado .6u c.apau 

dad d-<-.6peA.6an.te., .to.6 c.on.tamlnan.te-6 .6e e.x.te.ndená.n -

.6obne .toda .ta go.ta c.onjun.tamen.te c.on e.t ac.e.A.A:e. 
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Cua.n;to má.6 bajo .óe.a. .óu podeJr. ci.,Upe.Jl..óa.n-te., o má.6 a.K_ 

:ta .óe.a. .ta. c.a.n.Uda.d de. c.on,tanu:,na.n;tu, má.6 pe.que.ña. y 

c.onc.e.nbr..a..da. .óe.Jl.á �a. pa.JL:te. o.óc.u.Jta. e.n c.ompa.tr..a.u6n 

c.on .ta. mane.ha. -to�. 

Ap�ove.c.ha.ndo de. que. �a. go-ta. u po�a.do� de. �o.6 

e.o n;tamlna.n;te..6 p�e..6 e.n;tu e.n � a.c.e,i;te., S h� e.o n -

.t'..a.. ayuda. de. un �e.a.c.;Uvo, ha. du�olla.do un mé;todo 

que. pe.Jlml;te. dcUe.llm-<.nM �M c.Ma.de.A.MtiC.M áudM -

O bá.6-<..c.M dtl a.c.e,i;te.. 

E� �e.a.c.,t,<..vo c.o�o�e.� Xa. go:t.a. de. v�e., .6-<. tl a.cli..

Uvo a.K_c.�no (que. dá e..l TBN) u-tá e.n bue.nM c.on

cüuonu y de. �o jo .6-<.. é6-te. .óe. ha. de.p�e.-ta.do, .to que. 

.6-<.g n-<.6-<.c.all.-(a. que. e..l a.c.e.-tt:e. u-tá áudo y e.n c.oncli.. -

c.-<.One..6 de. C.OMOe.Jl. qu.,ónlc.ame.n;te. ( de..ógM-te. C.Oll.JL0.6-<.VO) 

lta.-6 a.K_e.a.uonu e..ópe.ua.K_u de. Xo-6 m�e..6 de. banc.a.

da. tj b-le..lM .
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g) Aude.z To:taX (T. A. N.) 

EX mé.;todo ASTM-V664 de.n�ne. � T.A.N. o Núrne.1to Au 

do To:taX de. un -tu.b�ean-te., eomo .ta e�dad de. ba 

�e., e.xpll..Uada e.n rriiLlgJz.amo� de. h-l�6udo de. po.t:.tu�o

que. �e. ne.euilan p� ne.u.:tJr..�zM Xo� eompone.n-tu

áudo� pll..U e.n-te.� e.n un gll..amo de. mue.�vi.a. 

En Xa eompo��u6n de.X T.A.N. hay aeue.Jtdo ge.ne.ll..aX

que. un aume.n-to e.n u.:te. 6adoll.. u un -ln�ee. de. au 

me.n-to de. eon.:tamlnauón eon : 

-PMdue.:to� áudo�, ge.ne.Jr.a,t'.me.n-te. �no1tgáMeo� y

óue.Jt.:t.u, ll..Uuftan-tu de. ,e,a eomb�U6n y Xa

pll..Ue.nua de azu61te. e.n e.e. eomb�tibXe..

-Pll..odudo� áudo�, ge.ne.tta...fure.n-te. oJtgáMeo� y

dé.büu, 1tuu.Ltan-tu de. .la oudauón .:téllm�ea

de.X ae�e. y/o eomb�Ub.le..

La aeu6n pe.Jtjucli...ua.l de. f.o� p!U.me.ll..O� u eonbtall..ll..U 

.:tada poll.. .la ll..U e.Jtva ale�na (T. B.N. ) de .lo� a� -
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vo.6 a-teaLlno.6 y .ta de .to.6 .6egundo-6 poh acU.;t,i_vo-6 an 

Uo ucJ.a.n,tu 

Lo.6 p!U.meJW.6 , .6,l no .6 o n neu.tlta-tA:.zado.6 poh .to-6 ad,l

Uvo.6 �c.aLlno.6, c.o�oehán qu.,únic.amen-te .tM a-tea -

uo nu de e.o bhe y p.tomo de .f.o.6 du c.an6 o.6 o me.,ta,tu 

de bancada y b,le,e.M y .f.o.6 .6egundo-6, ,6,l .ta opehau6n 

ha 1;,ldo muy .6eve� aumen,taJtán .ta v,l.6c.o-6,ldad d� a

c.e,,l:t,e. 

E.6.t.a. pJc..ueba -6 e M a óheeuen,temen-te en .to1; anáLl-6,l.6 -

de ac.e,,l;tu mln�a.f.u puho-6 o ,lndM.tlt,.la_.e_u, .6u Mo 

en ac.e,.i_,tu ad,l:U.,vado-6 p� mo�oh no u�á muy d,lóun 

d,ldo y g en�a.f.men-te -6 o.e.o mlden e.e. T. B.N. , c.Made

JÚ,6:U.,c.a que v�emo-6 a c.onUnuauón. Ve �odM ma

n� ú�e u un en-óayo muy ú;tU',. pMa duellrrl,lna4 -

e.e. ma.1.;t.tia,to o ma-t Mo que -óe .e.e ha dado a un .tub4,l

c.an,te, -óobhe �oda en e.e. c.Mo de hee.f.amo-6 y quejM. 

Va.tohu má-6 �o-6 que 4 mg. KOH/gh., no.6 c.oná,úana 

hán .toJ.> �o.6 ,ln-óofub.tu, �a v,l,bc.01>,ldad y poca -
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de.x.e.Jr..g e.nua. qu..e. haU.amo.6 de.x.Vlmi.nado me.cU.an:te. o:t.Jw.6 

en6ayo.6. 

h) AR..c.�dad To.ta.,e. (T. B. N.) 

Todo ac.e.,f;te. de. mo�o� aclU:,lvado tie.ne. u.na �e..óe.Jr..va al. 

c.aLlna, o T o.ta.,e. BM e. Numbe.Jr.. qu..e. .te. .6 e.Jr..vi...Jr.á. a.t .tu..bJu. 

c.�e. p� n�aLlzM R..o.6 áudo.6 qu..e. .6e. 60Jur1an poJt

R..a c.ombu...6ti6n. 

Lo.6 c.ombu...6Ub.tu., a pu.AA de. .6u.. 1te.6,i,nau6n, aJtJta.6 -

�an ue.Jt;ta. e.anti.dad de. azu..6Jte.. E.ów e.anti.dad de. 

a2u..6�e. de.pe.nde.Jr..á de. fu mayo� o me.no� e.anti.dad de. a

zu..6�e. qu..e. �e.nga e.R.. �do de. donde. p!tov,i,e.ne.. En 

Jtaz6n a u.�e. azu..6�e. e..6 qu..e. .f..a.6 c.ompañ,[M de. p�6.te.o 

e.ta.bo�n .óu...6 R..u..bJu.c.a�u c.on d,i,6e.1te.Me..6 �e.óe.Jtva.6 aR.. 

c.aLlnM. 

ER.. clle..6 e.R.. y e..t pe.�6R..e.o c.ombu...ótib.te. no/Urlaf..me.n�e. ti.e. 

ne.n má.6 azu..6�e. qu..e. R..a.6 gMoUna.6 y de.b,i,do a e.R..R..o y 



- 38-

a. ..teneJt u.na. c.ombtu,U6n má-6 ..6u.c.la. u qu.e ex,,i.,6.ten w

b!rÁ.c.a..n:tu c.on T.B.N., qu.e van dude 8 hM.ta 70 mg. 

KOH/gJt. 

En JtU úmen, e,l T. B . N • , u u.na. medlda. de,,t po.tenc.la.i. 

de.l .lu.b!rÁ.c.a..n:te pa.Jta. ne.u:tJc.aLlz a.Jt -t'..o..6 á.c.ldo..6 6 u.e/t.tu 

.tal.u e.amo ác.ldo..6 mlneJta..lu deMva.do..6 de.l a.zu.6Jte , 

c..loJto y bJtomo. 

E.l T.B.N. pu.ede deó-ln,,úu.,e e.amo -ta. c.a.n:Uda.d de ác.l

do c..lollJú�c.o (ASTM-V644) o .la. c.a.ntida.d de áei..do

peJtc..l6JrÁ.c.o ( ASTM-V 2 8 9 6 ) q u.e ..6 e nec.u,Ua.n pa.Jta. neu. 

bt�za.Jt :todo..6 -t'..o..6 c.ompone.n.tu bá-6-lc.o..6 pJtuen.tu -

en u.n gJta.mo de mu.u.tita.. 

El T. B.N • .6e expJtua. en u.n. númeJto equ.-lva..len.te de 

tnlUgJtamo..6 de rúdJt6x-ldo de po.tM-lo poJt gJtamo de .tu. 

bit-lean.tu : mg KOH/gJt. 

VepencU.en.do de.l mUodo qu.e .6 e. u..6 e pa.Jta. med-llL e.e.

T. B.N. , .lo.6 -t'..u.b!rÁ.c.a.n.tu deben .6 eJt c.a.mb-la.do.6 e.u.ando 

.6e a.le.a.ne.en .lo.6 .6-lgu.-le.n.tu m,tY!.,Úno..6 
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-ASTM-V644 = 1.5 mg. KOH/g�. 

-ASTM-V2896 = 3.0 mg. KOH/g�. 

Vai.o�e..6 me.no�e..6 de. T. B.N. e..6:t.a.JÚa.n óa.vo�e.ue.ndo la. 

c.oMo-6,i,6n qtúmlc.a. ( de..ógM:t.e.) de. lo-6 a.n,i,llo-6 de. 

lo-6 p-U:t.o ne.-6, lM c.arn.l6 M de. lo-6 c.,i_,e_,i_nd.Jto-6 y lo-6 -

me.:t.ai.e..6 de. lM ba.nc.a.dM, M-Í. e.amo :t.a.mb,i,é.n 6a.c.,i_,e_,i_ -

:t.ando la. óorona.u6n de. bMn,i,c.u. 

de. Ele.me. n:t.o-6 

La. upe.c...tltog�a.ó.í.a. c.on-6,ti,,tuye. uno de. lo-6 má.6 mod�

no-6 mUodo-6 p� e.l a.ná-U/2-U de. a.c.e.,i_;t_u U-6a.do-6. 

Me.cüan:t.e. e.l U-6 o de. a.pMa.:t.o-6 muy -6 o 6-UUc.a.do-6 y p�e. 

c.-Uo-6, -6e. pue.de. de.:t.e.JunlnM muy �áp,i,da. y c.on le.c.:t.u

ll.M cll�e.c.:t.M lo-6 clló �e.ru:u e.le.me.n:t.o-6 p�u e.n:t.u e.n 

e.l lubJL.lc.a.n:t.e.. E-6:t.o-6 e.le.me�o-6 p�ov,i,e.ne.n de lM 

-6,i,gu,i,en:t.e..6 óuen:t.e..6 : 
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-E.temenA:o.ó pll.op-lo-l> de .to-6 adlt.-lvo-6 :ta.,tu c.omo

-Me.t.a.tu pll.op-lo-6 de.e. dugM:te de .tM p-lezM -

de.e. mo:toJc., :ta.tu e.amo h,¿eJc.Jc.o, e.o b1e.e, e.Je.amo 

alumln-lo y p.tomo. 

-Con..t.amln.ac.-l6n. ex.t.eJtna : .t,,l,t,lc.-lo.

Ve .to-6 pll.-lmeJc.o-6 -6 e c.on.oc.e -6u c.on.c.en..t.Jc.ac.-l6n. oll.-lg-l-

n.a.t, u dec.-lJc. �a c.an..t.-ldad en. que c.ada un.o de e 

Uo-6 ha -6-ldo -lnc.01e.po1e.ado en �a óollmu.tac.-l6n de.t 

pll.oduc..t.o nuevo. 

La pll.Uenc.-la de .to-6 o:tlto.ó u vall.-lab�e y depende -

de muc.ho-6 óac..t.oJc.U :t.a.tu e.amo : 

-T-lpo de mo:to1e., u:tado de dugM:te, c.on:tami..nac.-l6n.

ex.t.eJc.na, c.on-6umo de ac.e-l:te, óJc.ec.uenc.-la de c.am

b-lo de.t fubll.-lc.an:te, e.t.c.. Ve ah-l que .to-6 pll.-lnc.-l

pa.tu ó abtu:c.an:tu de mo:to1e.u hayan. e.tabo1e.ado :ta

b.lati c.on .toJ.> wil:teJ.> nollma.tu ( ac.ep:tab.tu) ple.e -
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c.a.ux.olLlo-0 (�epoll.,ta.blu) y de �ec.hazo (,lnac.5P -

.t.a.blu l de un fublLlc.a.n-t.e, po� -0upuu.to .tamb,lén 

�cllc.an lM meclldM c.oMe�vM y �ep�uonu 

p� c.ada c.Mo, .6egún el tipo y mode.Xo de mo

.to�. 

E.6.to.6 valo�u y l-óni...tu cli..6,l�en mue.ha e�e lo.6 

cll6�en.tu 6ab1Llc.a.n-t.u de mo.to�u, de ah-( que 

.6 ea nec.u alLlo úfVt.tM p�ec.auuo nu en el .tomado

de la muu�, p�epMauón de la ml6ma p� .6u a 

náf.M.-l.6 y en .6u ,ln.t�p�e.tau6n 6,lnaX, y má-6 aún, 

muc.ho.6 Upeual.-l.6.tM �ec.om.,lendan .6U ve.1Ll6)..c.au6n 

po� rnecllo.6 u.tacLlótic.o.6, u de� el u.tableu-

mlen.to de un p�6n de dugM.te upecl6,lc.o pMa 

c.ada mo.to�, bM ado en el anáf.M,ll.) de valLlM 

rnuu,t,uv., .6uc.u,lvM, .6ac.adM del rno.to� .ten,lendo -

en c.uen.ta u.tfutétamen.te lo.6 peJúodo.6 de c.amb,lo -

que �ec.omlendan lo.6 6ab�c.an.tu de �o.6 mo.to�u. 
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Como 1te.6e1te.nua y paJta que. .óe. .tenga una ,i_de.a de. ..ta 

pito c.e.de.nua de. .tM pa.Jt.t,í,c.u..tM de du g M .te. de. un 

TABLAS VE COMPOSICION METALICA 

M e. ;t  a ..t C o m p o n e. n ;t e. 

CobJte. 

Cll.omo 

Cam,i_.óe.;t.M 
E ngJz.ana ju 
Vá-tvu.ta/2 
C.lgue.Hat 

Tubo.ó de...t e.nó/t,(_adoll. de. ac.e.,i_.te. 
Coj.lne.;tu de...t e.je. de. batanunu 
BounM de. p.lnu de. p,i_.ó.tonu 
All.ande...ta.ó de. e.mpuj e de. e.ngJz.anaj u 
Bomba de. .tJc..an.óóeJtenua de. c.ombMtib..te 

Arullo.ó de p,i_.ó;to nu 
Vá-tvu..tM de uc.ape. 

Co }Á..ne.-tu de banc.ada de...t ugueñat 
Ca j .lne.-tu de b-le...ta 
Coj-lne.-tu de ..ta bomba de ac.e.,i_.te. 
e o j ,i_ne.;tu de. e.ng 1tana ju 
Le.van-tado1tu de bombM de. ,i_nye.c.u6n 
P ,i_.ó .to nu 
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Tan,to· l.o-6 mUodo-6 de. Ab-601tu6n o BnU-l6n A:t6mi...c.a 

Jte. po -6 an e.n el. aJtJto-6 :tJte. o -6 U6 pe. n-6 ,i6 n, po Jt p aJvte. -

del. l.ubJ[.,lc.an,te. de. ó-lnM pa.Jrilc.ul.a-6 de. dugM.t.e. o 

c.on,tam,lnau6n, que. po!t .6u .t.amaño o puo no J.ion -

de.po-6-ltadM e.n e..t c.álrx.e.Jt o Jte..t.e.n-ldM po!t l.o-6 ód 

:tlto-6 de. ac.e.-l.t.e. tJ que. Jte.p!te..6 e.n.t.an, -6 e.gún J.iu c.an..t.,¿ 

dad, el. de.J.igM.t.e. no!tmal. o anoJrmal. de. un mo.t.oJt. 
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ESPECTROMETRIA Vé ABSORCION ATOMICA (AAE) 

tn e.6.t.e. pJc..oc.e.cümi.e.n.t.o, .ta. mue.6.t.Jc..a. de. .tu-

bJu.c.a.n.t.e. -6 e. quema. e.n una. Uama. a. muy aLt.a. .t.e.mpeJta..t.wr..a. y e..t e. 

qu.,lpo de..t.e.c..t.a. c.uán.t.a. e.ne.Jc..g-la. u a.b-6 oJc..b-lda. poJc.. un e..teme.n.t.o qu.,(m,¿ 

e.o e.n paJt.t.-ic..uf.aJr... 

e omo R..a. Ua.ma. d-l-6 o da. .t.o do-6 -to-6 e..t em e.n.t.o .6 pJc..e. 

.6 e.n.t.u, fu .-ln.t.e.Jc..6 e.Jc..e.nc.-la. e.n.t.Jc..e. e..t.to-6 .6 e. e..,t,únina., emp.te.a.ndo pa.Jc..a. 

e.a.da. e.-te.me.n.t.o una. lámpa.Jc..a. de. e.m-l-6 .-l6 n de. e.ne.Jc..g.la. u p e.ú 6-lc.a., e.a. 

da. .támpa.Jc..a. -6 6-to e.m-Ue. e..t u pe.c..t.Jc..o de..t e.�eme.n.t.o bU.6 e.a.do o que. -6 e. 

vá a a.na.-t,lza.Jc... S6R.,o .lo-6 á.t.omo-6 que. c.oMuponde.n a. .ta. -luz e.m.-l

.t.-lda. -6e.Jc..án c.a.pa.c.u de. a.b-6oJc..ve.Jc.. .6u e.ne.flg1.a. o Jc..a.d-la.u6n. M.l 

.6.-l e..t .tubo o -támpa.Jc..a. U.óa.do c.oMuponde. a.-t h.-le.Mo, .66.to .to-6 á.;t,o

mo.6 de. h.-le.Jc..Jc..O a.b-6oJc..veJtá.n o Jc..e.duclltá.n -6u e.ne.Jc..g1.a., e.n ma.yoJc.. o me.

noJc.. c.a.n.t.-lda.d -6 e.g ún -6 e.a. .ta. e.o nc.e.n.t.Jc..a.u6 n de. h.-le.Mo e.n .ta. muu .t.Jc..a.. 

Como e..t e.qu-lpo ha. Udo c.a.-t,lbJc..a.do pa.Jc..a. d-l6 e.Jc..e.n 

.t.u c.onc.e.n.t.Jc..a.c.-lone.6, no-6 ·da.Jc..á una. a.-t.t.a. pJc..e.c.-l-6.-l6n pa.Jc..a. e.a.da. e.te. 

me.n.t.o e.xa.m-lna.do. SU.6 -te.c..t.UJc..a..6 -6on d-lJc..e.c..t.a.-6 e.n PPM, e.6 de.c.,lJt, 
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paláu poJt mlll.6n de. e.a.da. eleme.n-to, que. 1., vúa. el e.qulva.Xe.n;te. a. 

mü'..-lg1tamo1., de. e..e.eme.n-to po!t e.a.da. k,.l.togJtama de. .ta. muu.t.Jta.. 

Como Jte.ó e.Jte.nua., e.n .to1., 1.,,lgU-le.n;tv., c..ua.d!to1.,, -

da.mo1., ct-e.guno1., e.jemp,f,01., de. va.XoJtu de. dugM.te. de..tvunlna.do1., e.x 

pvume.n.tabne.n.te. y e.xpll.U a.do1., e.n PPM : 

VugM.te. Me.d,lo - Mo.toJtU V,lv.,el 

Cob1te. 

CJtomo 

S-lU..c..e. 

. 

. 

: 

: 

: 

. 

. 

47.4 

18.8 

21.S

6.4 

17.7 

PPM 

PPM 

PPM 

PPM 

PPM 

E1.,,to1., 1tv.,u.l.;ta.do1., ha.n 1.,,ldo ob.te.n,ldo-6 a.na..l,lza.n 

do 11 O, 00 O a.ná.R.,,U,lJ., de. ac..e.,l.tv., e.n mo.toJtu d,lv., el y 1., e.gún Wa.Jtd 

man podJúa.n c..on1.,,lde.1ta.JtJ., e. c..omo dugM.tu noJzma.,f,e.J., e.n mo.toJtU 

que. ope.Jta.n 1.,a.t:.l.66ac...to/Úame.n.te. y de. ,f,01., c..ua.,e,v., duc..a.Jt.tó ,f,01., va

.to JtU e.dltemo-& , u de.CÁ.Jt, ef..-.i.min6 .to1., va.,e,o JtU a..l.to-6 o b.te.n,ldo1., -

de. mo.toJtu que. óa,,e,,e,a.Jton y �01., va..toJtu muy ba.jo1., a.,e,c..anza.do1., e.n 

mo.toJtu c..on pvú.odo1., de. c..amb,lo muy c..oJt.t.01.,. 
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En e.,t -6 .lg e.u:. en;te c.uadJto O'Hall.a. dá va.1..o-'l.e-6 c.JÚ

tic.o-6 de du ga-0.:te pMa mo.:to-'l.e-6 de 2 lJ 4 tiempo-6 •

VaX01tu UmUu de Vuga-0.:te : PPM 

Mo.:toJt e Mo.:toJt V 

Cob1te : 14 22 40 50 

Afumln.lo : 13 20 7 12 

F.leJtJto : 66 95 63 73 

S.l.eÁ.c..lo . 13 18 14 79 . 

Ambo-6 mo.:to1tu -6on cllue-t'. .:tu-'l.boaLlmen.:tado-6, e.i. 

mo.:toJt C de 4 Uempo-6 (1243 p�g.3) lJ e.i. mo.:to-'l. V 2 tiempo-6 (1788 

pu.i.g. 3) •

Po-'l. -6u pa-'l..:te Vo.e.vo u.:tab-t'.ec.e .e.o-6 -6.lgc.úen..:tu -

va.1..oJtu palta a.e.guno-6 mode.e.o-6 de mo.:to-'l.e-6 : 
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ElVtJto . 30 zoo PPM . 

CobJte. : 3 zo PPM 

CJtomo . 3 zo PPM . 

N.lqu.e.-l : o 5 PPM 

Alwnúúo : 5 30 PPM 

S,[,¿¿c_e_ . 3 zo PPM . 

Toda v.,�a dlve.JU>�dad de. d�-0 e.nó�zan nu.e.

vame.Me. la ne.c..v.,�dad de. v.,�ble.c..e.Jt va-lofl.e/2 pa!ta c..ada modelo de. 

mo�ofl. e.n p�c..u.laJt. 

La ab-00Jtu6n �ómlc..a c..o�ti.,tu.ye. u.n mUodo de. 

gJta.n. p!te.W�ón, pe.M pll.e/2e�a el �nc..onve.Me.�e. de. la pé.�da -

de. tiempo qu.e. -0�9 Mó�c..a el �e.ne.Jt qu.e. c..amb�aJt la lámpaJta y c..� 

bJtauón del e.q�po c..ada ve.z qu.e. -0e. vtt a an�zaJt o:t.Jw eleme.n

w. 
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ESPECTROSCOPIA VE EMISION ATOMICA (AES) 

En v., .ta de;teJrmlnau6 n -6 e quema -t.amb-lé.n una -

muubta. de fubtúc.ant.e. Mado, pvr..o e.l de;tec.:t.olt mlde. .lo-6 d-l6 e/ten 

:t.u n-lv e-tu de fuz em,l,t,lda. 

La ven.taja de u-t.e equ.,i,po -6ob1te e.l de ab-601t

u6n 1tu,lde en que puede ana.l-lzaJt vatúo-6 e.leme.n-t.o-6 en 601tma -6-l 

mu.l-t.áne.a -6,ln c.amb-laJt de .lámpalta-6 y no p1tec.,l,6a .tampoc.o de una 

pll.e.pa1tau6n upeua.l de. .la muv.,-t.Jta, de aM e.l ,ai;t.o c.o-6-t.o de.X 

equ-lpo. 

La upec.-t.lto-6c.op.la de. em-l-6-l6n puede -6 eJt de.6-l-

n-lda e.orno .la de;tvunlnauón de. .lo-6 e.Xeme.n-t.o-6 químlc.o-6 en una 

muu-t.Jz.a polt me.d-luón de .lM .longiludu de onda-6 upe.c.l6-lc.M 

que. -6 e pll.Oduc.e.n ( eml6,l6n) c.uando .lo-6 e.le.c.-t.Jtonu e.xc.,l,t.ado-6 vue.l 

ve.n a -6u n-lve.l de eneJtg.la. 

Cada e.ml-6-l6n c.0Muponde1tá a un e.lemen-t.o y 

m-ld-lendo .la -ln-t.en-6-ldad de .la -6eña.l y -6u 61tec.uenua -6e. pu.ede de 

-t.e.JuninM qué. e.temen.te� e.x-l-6-t.e.n y en qué. c.an,t.,ldad ( PPM) 
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Ambo.6 mUodo-6, eomo ya .lncllea.Jr.amo-6 an.tVLloll. 

me.n.te., ..ta.mb.lé.n .6e. pue.de.n MM eon e.le.ti;t,cu pll.e.eaue.lonu, e.n .ta 

de..te.Joni.nae.l6n del ago.t.amle.n-to o de.g1tadae.l6n de. a.cll:Uvo.6. 

Como .6e. ve.ká. e.n la -6.lgu.len.te. 1telae.l6n, hay 

eleme.n.to .6 eomun e6 en.tite. el du g M -te., eo n..ta.m.lnae.l6 n y i.o-6 ad.l-t.l 

vo-6 y -6.l a u.ta -lnófue.ne.la aíiaclimo-6 lo-6 eamb.lo-6 qtúmleo-6 oll..lg.l 

nado-6 e.n lo-6 ad.l-t.lvo-6 poll. el btabajo -6e.ve.ko, y la aee.l6n del 

agua -6ob1te. lo-6 tn<'.Amo-6, eomp1te.nde1temo-6 que. i.o má-6 eonven.le.,úe., 

paJta la de.t<Uunlnae.l6n del duga-0-te. del mo-toJt -6 vúan lo-6 mUodo-6 

MS y AES y lo má-6 apll.op.lado palta e.valuM el u-tado de. i.o-6 

acU.;tlvo.6 -6eJúa la .lde.n:t.ló.leae.l6n -lnóltMll.oja. 

ELtMtNTOS MtTALICOS Vt UN MOTOR 

VtSGASTE CONTAMINACION AV1T1VUS 

Fe. $,i S.l
Pb Pb Zn
Cu B B 

C1t Ca Ca 
AJ AJ da 
N.l Na Na 
Ag Mg 
Sn p 
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La pll.ue.nua nollmctl de. ut:0-0 met:a.i.u de.pende: 

-Ve la me..tctluA.g�a de. lo-0 eompone�u d�

mot:ofl..

-T,i,po de. eombM:Uble.. 

- Fo Jzmuhic..l6 n d� lubflÁ.ea�e

de. .tal.. modo que. aiguno-0 múctlu pue.de.n t:e.n� un o�ge.n trúl:Uple,

eomo pofl. ejemplo :

-Et "S,i," en pll.opokc..lonu eonoc.ldM y muy ba

ja (2 6 3 PPM) vá ,i,neoJc.poMdo en � ad..,,U,i_vo

an:Uupuma�e. p�o ;tamb,i,é.n u � pflÁ.nc..lpctl e.

le.me�o e.n la :Ue.kka y polvo que. ..lngfl.ua ctl

mot:ofl..

- El "A 1 " g e.nvc.a...eme.�e. pko ee.de d� du g M t:e. -

de. lo-0 p..l-Ot:onu p�o t:amb,i,é.n puede. pll.oven,i,k

d� polvo y la :U�.



-t,t

-51-

"B" 
,

.6 u p!te-6 e.nua pu e.de. de.b e.Jt-6 e. a e.o n. 

.tmnlnac-ló n e.o n. U: Uq u.,ldo Jte. ó JU.g e.Jtan:te. dü 

mo:toJt, pe.Jto :tamb,lén pue.de. 6oNnaJt paJt:te. de. 

-to.6 adl:tlvo.6 de. .lo.6 ac.u_:te-6 de. ue.Jt:to n.,lve.,t. 

-E,t "Pb" e-6 uno de. -to.6 üeme.n:to.6 de.
uMn 

que. hec..hM -lM banc.adM (me.-taXe-6} de. b--i..ef.a y 

ugue.ña.l y ;tamb--i..é.n pue.de. e-6:toJr. ptr.u e.n:te. po!t 

c.on-tami.nauón c.on U: an:t,lde.:tonan:te. de. .la 9..a 

.óoUna. 

-E.l "Ca"

bJU.c.an:te-6 c..omo ag e.n:te. de.:te.Jc.g e.n:te./ d,l-6 pe.!t-6 an:te.

pue.de. e.n. a.lguna.6 c..Mo.6 p!toc..e.de.Jt de.-t an:t,lc.on

ge.i.a.n:te. o de. .la c..on:tamlnauón c..on agua o pa-t

vo e.n ue.Jt:ta-6 .lac..a.l,ldade-6.
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La. ..lde.n,,t,,¿6,¿c.a.u6n qu.,únlc.a. de. ueM:.o-6 e.-teme.n:to-6 

o e/2.tJiuct:wr..a.-6 moLe.c.uXMe/2 me.d..la.n.te. e.-t a.ná.t..i..-6..l.6

c.onve.nuo� u demM..la.do LMgo y .tJia.ba.jo-60,de 

a.fú que. va.ya. dando pMo a. La. :ttc.n..lc.a. ..lnólUVVl.o

Ja.. 

InólUVVl.oja. 

La. a.pUc.a.c...i..6n de. La. :téc.n..lc.a. ..i..n6�a.JUtoja. ha. a.u 

me.n:ta.do no:ta.bLemen:te. en Lo-6 �o-6 a.ño-6 en La. 

evai.ua.c...lón de. La. c.ompo-6..lc...lón qlW'Yl..lc..a. de La-6 

a.c..e...l:tu y e.n fu de:tvrmlna.uón de. Lo-6 c.amb..lo-6 

qu.1mic.o-6 que. pueden OC11Jtll.,,Út e.n un Lub�c.a.n:te. -

�a.n:te. -6 u U-6 o •

En u.ta e.va..tua.uón -6e. de:teJrmi..na.n ..taJ.:i u.tJiuc..tu

�M moLe.c.uXMe.-6 pa� me.d..lo de. La. ..lde.n:t.i..6..lc.a.c...i..6n 

de. fu fuz que. tiene La. m..l6ma. ó�e.c.ue.nc...la. de. v..l 

b�u6n que. La. u.tJiuc..tMa. e.n pa.Jd.lc.uXM ..lnvofu 
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e.Je.a.da • 

.t'..M óJt.e.e.u.e.nuM de. v,lbJt.au6n de. mu.e.hM e..6 

br.u.ct.u.Jc.M e..6 po.ti ,¿ b.t'..e. ,ld e.n..t,l 6 ,le.aJt. 1.1 u. pJt.e.-6 e. n 

e.,la a p� de. .t'..a dde.Jrm,inauón de. Xa .t'..on 

gftu.d de. onda de. fuz qu.e. e..6 ab1.10Jt.b�da. 

En fu pJtáct.,[e.a, .t'..a .t'..ocz �n6Jt.aJt.Jt.oja de. .t'..on 

g-U:ud de. onda vaJt.,lab.te. (ge.ne.Jt.aLme.nte. e.n

:tlte. Z y Z 5 tnle.Jt.o ne..6 ) 1.1 e hae.e. pM aJt. a :tita -

vé/2 de. u.na de..f.gada pe.f.,[e.u.La de. fubJt.,le.ante.. 

La ab1.10Jt.be.nua de. u.na .tongftu.d de. Ohda da

da, ,lde.riiú 6 ,le.allá .t'..a u :tltu.c.:tu.Jt.a pJt.e..6 e.rite. y 

.t'..a e.ant,ldad o rt,lve..t de. abl.loJt.be.nua no-6 da 

Jtá .ta e.o ne.e.n:tltac.,i.6 n de. e..6 :t.a e..6 :tltu.c.:tu.Jt.a e.n 

.t'..a mu.u:tlta. 
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f:n .ta J.>.lgU,{,ente .tabla. J.> e pu.ede.n apJteCÁ..CVt la. 

�ong.l.tu.d de. onda y fu .ldentió.leauón de. �gu.noJ.> eompu.e.J.>.toJ.>; 

Long.l.tu.d de Onda 

MlcAonu 

2. 9 3 

5.7 5.9 

5.7 5.9 

6.7-7.9- 11.6 

8.3 9.1 

9.3 9.7 

9.5 10.5 

12.4 12.8 

S.lgn.ló.leado 6 

e ompu.e.J.>.to 

A g u. a 

MejoJtadoJt de �nd.lee. 

PJtodue.toJ.> de. otidauón 

N,UJc.a.toJ.> oJr.g á.n.leoJ.> 

Ve..tvz.g entu J.> u.,tó o nado J.> 

GUeo!. ( Jte.6,U.g e.Jtante.) 

V,{,;tloóoJ.>óa.to de. Z.lne 

Viluu6n eon eon eombMtib!.e. 

EtiJ.>.te .tamb.lén fu .téen.lea .lnóJtaNtoja d.lóe.Jte.n

� que eompaJta .ta abJ.>oJtbene.la de. doJ.> muu.tll.M. La abJ.>oJtbe.n

ua Jte.g.lJ.>btada de. e.J.>:te. modo, 1te.p1tue.n-t.a la. d.lóe.Jte.ne.la en.tite � 

abJ.>oJtbe.ne.lM de. fu mu.u:tJta eonouda J.>.ln Mo y .ta poJt ev�u.M o 
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U6a.da.. E.1.>.:to pe.Junl;te. e..,f..,ún,ln.M a.b.1.>01tbe.n.uaJ.i pMa. una. Une.a. de. -

bM e. da.da. .

La. .1.>,igtue.n.,te. ,ta.b-ta. n.o-6 muu-tll.a. -f.M -to n.g-ltu.du/ 

de. o n.da. de. ma.y o Jt ,ln.,te.1té/2 e.n. e..l a.n.� ,l,6 de. a.c. e.Uu R.ub Jt,lc.a.n.,tu .

Pue.de. n.o .:tM-6 e. c.,le.Jt,ta. ,ln.,te.1t6 e.Jte. n.ua. e.n. v a./t,lM -to ng Uudu de. o n.da 

.e.o que. obUga a. .:te.n.e.Jt muc.ho c.u,lda.do e.n. .e.a. ,ln!-e.1tp1te..:ta.u6n. de. u 

.:to.1.> e..1.>pe.c..:t:Jto.1.> ,in61taJtJtojo.1.>. 

MÍ. polt e.je.mp.fo, -ta a.b.1.>01tbe.n.ua. a. 5. 8 µ que.

u ,impolt.:ta.n.:te. e.n. .e.a de..:te/un,lna.u6 n. de. .e.a o x,idauó n. de.-t a.c.e.Ue., .1.> ll

61te. .e.a. ,ln.,te.1t6e.1te.n.ua polt .e.a p1tue.n.ua de. c:U6pe.Man.,tu y me.jo1ta.

do1tu de..l 1.nd,lc.e. de. v,l,6 c.0.1.>,ldad. 

E-t empR.e.o de. .e.a. u pe.c..:t:Jtome.;t/i;[a. d,l6 e.Jte.n.ua.-t, u 

-6 ando e..l a.c.e.-lte. -6.ln. U6 o e.orno Jte. fi e.Jte.nua., e..,f..,ún,ln.a. -f.aJ.i a.b-6 O Jtb e.n.CÁ..M 

o .ln.,te.1t6e.1te.nua..1.> de.b.ldaJ.i a.-t me.jo1tado1t de. 1.n.d,lc.e. y a.-t c:U6pe.Man.,te..

Ve. u.:ta ma.ne.Jta -6 e. podJúa. aplte.&M ctaJtame.n.,te. .e.o ,in.de.-6 e.ab-te. 6 oJzmi. 

clón. de. n.,l;tlw.;to.1.> a 6. 1 mlc.JtOne.-6 y de. p1toduc..:to.1.> de. ox,ida.u6n. a 

5 • 8 m,ic.Jto n.u •
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ESPECTROFOTOMETRIA INFRARROJA VE ACEITES USAVOS 
• 

ABSORCION 

Long. Onda.µ. 
J 

2.9, 6.05 

5.85,8.6 

6.1, 7.9,11.6 

6.4 

8.5, 9.5

9.3 

9.5 - 10.5 

10. 20.0

TIPO Ve NATURALEZA d 
-----

0-H

C=O 

e 

COMPONENTE .t 

A g u a. 

Ouda.u6n 
V-<A pVL6 a.�<W 

Mejo/f.a.do!t.<W 
de.t Incllce.
de. V-U> co-6,i.

da.d 

Comp. N-ltJta.do-6 

so3 A-6.imU. Su.lóon�o Vue.Jt. 

C-0

P-0-C

ge.�e 
-

GLICOL 

Z,i.nc 

Viluu6n con 
Combr.v.,Ub.le 

INTERFERENCIA 

GUc.o.l IJ PMduc. 
�o-6 de Ou.da.uon 

V.l6pVL6a.�u IJ 
Mejo1La.do1t.<W de 
V-U> co-6,i.dad 

Ouda.u6n IJ Mejo
1t.a.do1t.u de V,i.,6c.-: 

Ouda.u6n IJ 

V,i.-6 p e.Jt.-6 a.�u 

Mqueno-6 

Ox,i.da.u6n 

Antiou.da.�e. 

A1t.omá;U.c.01.> 
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Cap-Uulo IV C o n c...l u .6 ,t. o n e. .6

Lo.6 anáiM-l6 de. ac..e,l,te..6 .lubJr.,(c.an:te..6 U.6 ado.6 

.6 e. hac.e.n p!Umo Jz.CÜ.aim e.n:te. pMa due.!UnlnM c.uan ag o :ta.do.6 u :tán 

.6U.6 aclí.;U__vo-6 o a c.uan:to ha Ue.gado /.>U c.on.tam,i__nacl6n. Lo.6 

mé;todo.6 vnp.le.ado.6 palta u:to, ge.ne./ta.fu,e.n:te. ,i__nvo.luc.Jtan e..l aná 

w-l6 u pe.c.:t.JtomUJt-lc.o de. v aJr.,(o.6 e..le.me.n:to.6 ,i__no Jtg án,i__c.o.6 pMa 

due.JonlnM :ta.n:to .lo1:, e..le.me.n:to.6 de. .lo1:, adl:U..vo.6 e.amo de. .lo.6 

e.o n:tamlnan:tu • T amb,i__én ,i__nc..luye.n :té.c..n,i__c..o.6 pMa due.!Unln.M 

,i__n1:,o.lub.lu, aude.z, a.lc.a.l,i__n,i__dad y v-ú., c..o-6-<.dad :todo .to c.ua.t 

-U.e.ne. Jte..lau6n c..on e..l óunuonamle.n:to de..t mo:toJt. Su c.oMe.Xa 

cl6n c.on e..l e..6:tado de..l mo:toJt de.be. u:tab.te.c..e.Me. y c.oMe.g-<-Me.

an:te..6 de. que. .óe.a pe.Jtjud-<.u� paJta e..l mo:toJt. 

En e,1:,:te. .6 e.n;t,i__do u muy ,i__mpoJt:tan:te. no e.xc.e. 

de.Jt .t:a/2 -<.n.6:t.Jtuc.uonu de. .lo.6 óabJr.,(c.an:te..6 e.n .to que. .6 e. 1te.6,i__e.-

1te. a .ta c.aUdad o n,i__ve..l de Jte.ncU.mi,en:to.6 de..l ac..e,i,te. y a .to.6 

pe.tc.,(odo.6 de. c.amb�o. 
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1te.c.ome.ndauonu de. ,t.amb-i:o': ..6e. han bMado .ta.n;to e.n pll.U.e.ba..6 de. 

de. ..6UI.> e.qu.,ipo..6 y aunque. u:t.a..6 Jte.c.ome.ndauonu no..6 pall.e.zc.an eXe. 

vada..6 ..6on va.,f,e.de.Jta..6 e.n -t'..M c.onclluonu nollma-t'..e...6 de. ope.1tau6n -

e.n ..6UI.> ll.Upe.c.,U..vo..6 pa.,ló e...6 y v.,:t.a noNna.Lidad ,lnvofuc.Jta mu.c.ho..6 -

óac.:t.ofl.e...6, dude. e.-t'.. bu.en man;te.n.,iyy¡,¿e.n;to y pu.e...6:t.a a pu.n;to de.-t'.. mo 

:t.ofl. hM:t.a .la.-6 bu.e.nM noflfnM de. mane.jo, c.ombuJ.>tib-t'..e...6, -t'..u.btu:.c.an

:t.e...6 y 6,l,U_fl.o ..6 de. a-t.ta. c.a.,t,ldad, c.a/tfl. e.:t.e.Jta..6 e. n bu. e.n e...6 :t.ado , e.:t.c. • 

Lo..6 -t'..u.btu:.c.an;tu mode.Jtno..6 y de. a-t'..:t.o Jte.ncllm,le.n 

:t.o p!to:t.e.g e.n .lo..6 mo:t.ofl.e...6 e.n e...6:t.a..6 UJtc.u.n..6:t.anuM y ue.Jt:t.ame.n;te., 

p!topoll.uonan u.n ampUo máltge.n de. ..6e.gu.tu:.dad pa!ta vatu:.a..6 c.ond,luo 

ne/2 anoNna-t'..e...6 • Pe.Jto no de.be. abuJ.> afl.-6 e. de. e.,t,t'..o..6, n,l e.xag e.Jtando 

..6 u. tiempo de. o pe.Jtacló n, n,l e...6 pe.Jtando u.n 1te.ncwni..e.n:t.o o p!to:t.e.c. -

cl6n de. u.n ac.e.l:t.e. de. me.nofl. c.aUdad qu.e. -ta Jte.c.ome.ndada poll. eX 

6 abtu:.c.an:t.e. y q u.e. no ha ..6 ,ldo dU e.ñado de. ac.u. e.Jtdo a -t'..M e.ug e.n -

cla..6 y ..6 e.Jtv-i:uo qu.e. va ci p!te...6.ta.ll. e..t mo:t.oJt. 
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CapLt.u.i.o V A n e. x o .6 

tn e.1,.t.a .6 e.c.cl6n .6 e. ,lnctuye.n ,ln6oJunau6n y 

ue.Jr;to.6 c.uadlto.6 �e.óeJte.n.t.e.1, a :  

- L,l.6.t.a de. p�ob.temM- e.n mo.t.o�e/2, o!Ú.g e.n ( 1 )

lJ e. Ó e.c..t.o.6 •

-Tabla pMa de..t.eJon<.nM fu cU.Xuu6n c.on ( 2)

cU..e..6 e..l de. un fub�c.an.t.e. •

-MUodo.6 ASTM pMa aná,t,U,l,6 de. fub�c.an ( 3)

.t.e.1, •

- Unú;te.1, de. o pe.Jtau6 n pMa ac.u.t.e/2 U.6 a - ( 4 )

do.6, ��o y �e.óeJte.nclM de. o�o au

:to�.

-LórrUe/2 de. opeJtau6n pMa ac.u.t.e.1, U.óa- ( 5)

do.6 y nollfnM de. c.amb,lo .6 e.gún V,ie.1, e.l Ve.

�oU.
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-N�ve.-tu de. �e.nciúnle.n,to de. .t'..o.6 -tub�- ( 6) 

c..a.n:tu y no-'lmM de. c..amb�o p� a.u.:to -

m6vilu no!Lte.ame.�c..ano.6 - mo.to�u a

gMoUna.

-N�ve.-f.u de. �e.nclúru.e.n;to de. -f.0-0 .tub�- ( 7) 

c..an.tu y no-'lmM de. c..amb�o p� a.u.to -

�16vilu �ope.o.6 - mo,to�u a gMoU-

na.

-N�ve.-f.u de. �e.nclúnle.n:to de. .t'..o.6 fub�- ( 8}

c..an:tu y no-'lmM de. c..amb�o p� a.u.to -

movilu japonu u.

-N�ve.-f.u de. �e.nclúnle.n.to de. -f.0-0 .t'..ub�- ( 9} 

c..an;tu y no-'lmM de. c..amb�o pMa a.u.to -

movilu c..on mo.to� �ud.

-N�v du de. �e.nclúnle.n:to de. .t'..o.6 -f.ub� - ( 1 O ) 

c..an;tu y no-'lmM de. c..amb�o pMa mo.to-

�u �u d no!Lte.am�c..a.no.6 •
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-N-lv e.Xu de. Jte.nclúnle.n:to de. .to-6 .tu.b!t-l- ( 7 7 ) 

c.an.tu y no.tr.ma-6 de. c.amb-lo paJL.a. mo-to -

JtU d-lu e.X r.u.Jto pe.o-6 .

-Etige.nc.-lM de. TBN o Jte.duc.c.-lonu e.n ( 12)

lo-6 pe.Júodo-6 de. c.amb-lo e.n óu.nc.-l6n

dtl c.on.te.n-ldo de. azu.óJte. e.n e.X c.ombu.-6

Uble. de. .to-6 mo-toJtu d-lu e.X.

-CoMUponde.nc.-la e.n.tlte. .tM e.x-lge.nc.-lM ( 13) 

API y .tM upe.c.-ló-lc.ac.-lonu m,U:'..,lta.Jz.u

-C.tM-ló-lc.ac.-l6n de. .tM V-l.óc.o-6-ldadu pa ( 14)

tu1. ac.e.-l-tu au.-tomo-toJte.-6 -6 egún .ta SAE.

-C ompatu1.c.-l6 n de. clló e.Jte.n.tu u c.alM de. ( 7 5 ) 

v-l-6 c.o-6-ldadu •

-Cu.ad/to de. c.onve.M-l6n e.n.tlte. .tM d-lóe.- ( 7 6) 

Jte.n-tu u.n-ldadu de. v-l-6 c.o-6-ldad.

-T ab.ta de. c.onve.M-l6n e.n.tlte. v-l-6 c.o-6-ldad ( 7 7) 

c.S,t V-6 S. LJ. S •
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-Cuad!to� de eo1Vteeu6n de v,ú.:,eo��da- (18) 

du en;t,ie ,tcv., antigucv., -te.mpe.JuLtwtcv.,

de me�u6n (100 y 210 º 

F) y ..tM

ae-tua-lu (40
º 

y 100
º 

C).

* * * * * * *



Used Oil 
Test Result 

Water Presenl 

Poor Blotter Spol/ 
High Insolubles 

Viscosity lncrease 

Viscosity Decrease 
General 
Gasoline engines 

ENGINE PAOBLEM CHECK LIST . I il 
P11mnry Causes 

Condcnsation 

Coolanl leákage 

High blowby 

Faully oil purificalion1 

Fuel soot or lead 
compounds 

,Fuel sool (diesel) 
Oil breakdown 

Dirl and dusl 

Engine melals 

Contamination 

Oxidalion and/or 
nitralion 

Specilíc Factors 

Low lempcralure 
operation 

Leaking head gaskel 

Leaking seals on wet 
side liners 
Cracked block or 
cylinder head 
Ring belt area 

Exhaust syslem 
restriclions 
lmproper operation of 
centrifuge 
Rich operation 

Worn rings or liners. 
stuck rings 
Defeclive injectors 
High temperature 
operation 

Extended oil drain 
periods 
Oil pumping 

lnadequate air filler 
maintenance 
Air leak·s in intake 
system 
Wear. corrosion. or 
failed parts 
Fuel soot or lead 

·water

. High temperature 
operation 

Use of a higher Misapplication 
viscosity product 

Use of lower viscosity Misapplicalion 
product 
Fuel dilution Rich carburetion 

Multiviscosity 
oil breakdown 

Poor combustion 

lgnition diffic;:ulties 

low cooling jacket 
temperature 
Raw·gasoline in oil 
Excessive high speed 
operation or poor
quality oil 

E rtCJinc·/ Oil /Coolant 
Condilions Rc!",ponsiblc 

----. rj
1

Stop-and-go dc_iving. Low cooling jacket 
temperature. Exc_essive engine idling. ln
adequate crankcase ventilalion. 
Defeclive or blown gaskel. lmproperly 
torqued cylinder head. 
tmproper installation; defeclive seals. 

Freezing of engine coolanl; overheating 
from insufficienl coolanl in syslem. 
Worn rings or liners: stuck or broken 
rings. 
Plugged exhaust manifold, pipe, or 
muffler. 
Water washing c;:in introduce water into 
system. 
Overfueling; reslricted air inlake. 

Poor mechanical condition of the engine. 

Poor spray pallern; dribbling nvzzles. 
Excessive peak power operat'ion; engine 
maladjusted or in poor mechanical con
dition. 
lmproper preventive maintenance prac
lices. 
High crankcase oil level. Worn bearings, 
valves. guides, and rings. 
lmproper or poor preventive maintenance 
practices. 
Poor mechanical condition of intake 
system. 
See items under Metals by Spectrograph. 

See items under Blotter Spot/lnsolubles. 
See items under Water . 
Ali engines: overextended oil drains: in
adequate cooling; excessive peak power 
operation. 
Gas and gasoline engines: too lean fuel 
mixture; overly advance spark. 
lnitial fill or make-up with wrong product; 
improper recommendation: use of "vi�
cosity improver" supplement. 
lnitial fill or make-up with wrong product; 
improper recommendation. 
lmproperly adjusted or · malfunctioning 
choke; improperly adjusted carburetor. 
Worn or stuck rings; poor valve perform
ance; low operating· temperature; wrong 
heat range spark plugs. 
Fouled . spark p'.ugs; 'improper timing; 
_loose wiring or faulty ignition cables; 
cross firing; faulty condenser coi l. 
Excessive engine idling; stóp-and-go ser
vice; improperly operating cooling_system. 
Ruptured fue_) purnp diaphragm. 
Shearing of viscosity index_ improver. 

' J



El�GINE PROBLEM CHECK LIST (Continur·d) 

u�cd 0,1 
Test Rcsull 

Diesel engincs 

High-Than-Normal 
Trace Melals by 
Spectro Analysis 

Low Alkaline Reserve 
(diese! engines) 

lnfrared Analysis 
(Gas Engines) 

P, 11,né11 y Causes 

Fucl d1lul1on 

Outside contaminants: 
coolai:ils: additives; en
gine metals from ·wear 
and corrosion 

Contamination from 
luel sullur acids 

Specilic Faclors 

Overfueling 

Poor combuslion 

Cracked or broken fuel 
fine fittings 
Metal!' found in used · 
engine oils (asleriskª 

indicates those to be 
monitored for level 
and/ or change): 

Alurninum• 

Barium 
Boron• 
Calcium 

Chromium• 

Copper• 
lron• 
Leadª 

Magnesium 

Phos°phorus 
Silicon• 

Silver• 
Sodium• 

T .
•

in 

Zinc 

High sulfur luel 

Excessive blowby 

Oíl oxidation Excessive operating 
.tempera tu res 

Faulty Óil purificalioni lnadequate water 
washing during 
purificalion 

lncreased absorp- Oil oxid�tion Excessive operaling 
tempera tu res tion at 5.8 microns 

lncieased absorp
tion at 6.1 microns 

:-, •• :; 1 
\. • •  

Nit•ogen fixation 
(nilrogen oxides) 

1Large marine or stationary engines. 

lmpróper combustion 

Eng i11c / O ,,1/ Coolanl 
Cond111onr, Respon5ible 

Ovcrsizc injcclors: rcslriclcd air supply 
or exhaust syslern: restricled luel return 
line. 
Ring slicking or breakage; dribbling in
jectors: poor injcctor spray pallern: worn 
rings and liners; reslricted air supply or 
exhausl system. 
Mechanical or engine vibration problerns. 

Source of metals in used engine oíl: 

Pislon, bearings, and cylinders; dirl 
and dust contamination. 
Oil addilive; diesel fuel additive. 
Cooling water conditioners. 
Oíl additive (major); dirl and dust con
taminalion (minor). 
Rings, cylinder -liners, plated rocker 
arms, or crankshalls; cooling water 
conditioners. 
Bearings and bushings; air filler mesh. 
Engine parls. 
Gasoline antiknock addilive (major.....:. 

gasoline engines); bearings. 
Oil additive (major); sea water conlami
nalion (minor). 
Oil additive. 
Sand and dust conlarnination (major): 
wear ol engine parts (minor). 
Bearings (EMD locomolives). 
Sea water conlamination: cooling water 

condilioners; dust contaminan!. 
Tin-plated pistons; bearings. 

· Oil additive (major); bearings (minor):
galvanized metal surfaces.

Oil nol high enough TBN; over-extended 
drain period. 
Poor combustion; poor mechanical con
dition of engine. 
Excessive peak power operalion; poor 
mechanical condilion of engine . 
Strong acids not removed. 

High · pislon and cylinder temperalures; 
high fuel oil temperatures; engine hot 
spots. 
lmproper and/or peor operating prac
lices, such as poor combustion, engine 1 ! 
overload, . faulty · crankcase venlilation, 
fuel ratios, improper spark timing, and 
excessive blowby. 



O- 300 350 400 450
1 285 335 385 430 
2 270 320 365 405 

1- 3 260 305 350 390 z 
w 4 250 295 33� 375 
a: 5 245 280 320 355 w 

a.. 

1 

z 6 235 270 305 335 
e 

¡: 
7 225 260 295 320 
8 215 250 280 305 � 

..J 

9 210 240 265 290 
Q 

..J 10 200 230 255 275 
e 

..J 11 195 · 220 245 265 
� 12 185 210 235 250 

13 180 205 225 240 
14. 170 195 215 230 
15 165 185 205 220 

500 550 

475 525 
450 495 
430 470 
410 445 
390 425 

370 400 
350 380 

ESTIMATION OF FUEL DILUTION FROM 

CRANKCASE OIL VISCOSITIES 

SAYB0LT UNIVERSAL VISC0SITY AT 100 DEG, F. 

600 650 700 750 800 850 900 950 1000 
570 615 660 710 760 805 850 895 940-
540 580 625 670 715 755 800 840 880 
510 550 590 640 670 710 750 790 830 
485 520 555 595 635 670 705 740 780 
460 495 520 560 600 630 660 690 725 

435 465 490 525 560 590 625 655 68'.> 
410 435 465 495 530 560 590 615 640 

1100 1200 
1025 :1125 
965 - 1050 
900 980 
850 910 
800 850 

745 800 
700 750 

330 360 390 415 440 470 500 525 555 575 MO . '660 700 
315 340 370 390 415 440 470 495 520 540 565 620 655 
300 325· 350 370 395 415 440 465 490 S 1,0 525 575 610 

285 305 330 350 375 395 420 440 460 475 495 540 570 
270 ·290 315 335 355 375 395 415 435 450 460 510 535 
260 280 . 300 320 340 360. 375 390 410 420 430 470 500
245 265 285 305 320 340 355 370 390 395 405 440 470 
230 250 270 290 305 320 335 350 365 370 380 410 440 

1300 1400 1500 
1225 1310 1400 
1135 1225 · 1300 
1050 1140 1220 
990 1060 1125 
925 985 1025 

865 920 980 
810 860 900 
760 805 845 
705 750 790 
650 700 725 

615 655· 680 
575 610 630 
530 565 595 
495 525 555 
465 490 510 

Note �:Table is based_on a fuel-oil viscosity of· 37 sec� Saybolt Universal at 100 deg. F. 

Example: 

This tabulation may be used to determine the approximate percentage of fuel oil contained in a sample 
of _used Diesel-engine lubricating oil if ·the Saybolt Universal Viscosity at 100 deg. F. of the used 
oil and of the oil when new is known. To use this chart, pick the column headed by the viscosity 
ne ares t tha t of the new oi l. Then in that column find the·viscosity nearest to that of the used oil 
sample, and in the same,horizontal line in the outside columns (headed Fuel-0il Dilution) is given 
the percentage of fuel dilution. 

Viscosity of tne used oil sample may be determined in the laboratory_ by a standard Saybolt viscosimeter 
or it may be obtained with sufficient accuracy by the use of a portable viscosimeter such as the 
"Visgage". The viscosity of the oil when new may be obtained in the same way or taken from the sup-
pliers specification. 

A sample of used ?il is fo�nd to have a viscosity of 755 sec. at 100 deg. F. The oil when ne� hada 
viscosity of 850 sec. at 100 deg. F. In the column headed by 850 sec., a viscosi ty of 7 SS sec. lies 
in che horizontal line corresponding to a fuel dilution of two per cent. 
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ASTM STANDARD METHODS OF TEST FOR ENGINE LUBRICATING OILS 3 
�----------,----- -- ---�----------------------------,

ASTM 
Common Name Designation• ASTM Name (Standard Method of Test for:) 

- -----------·---t--------1 ------------,--------------------¡ 

� 1ivity or Density'- D 287 .API Gravity of Crude Petroleum and Petroleum Products (Hydro-

���:n Residue� 
fi ;sh and Fire Points 

:Cleveland Open Cup-COC) 

D 1500
O 189 
D 92 

meter Method) 
ASTM Color of Petroleum Produ.cts (ASTM Color Scale)
Conradson Carbon Residue óf Petroleum Products 
Flash and Fire Points by Cleveland Open Cup 

E ,sh Point (Closed Cup) D 93 Flash Point by Pensky-Martens Closed Tester
Pour Point hur PoinF D 97

l-'.---------'----------t------t---�--------------------------1 

\l :cosity (Centistokes) D 445 

'' :cosity lndex2 

111 :cosity Conversion 

i'i :cosity-Temperature Charts 

![ El Dilution
f;I lter 

1':(fiaming Tendency 
.. 

�I :.olubles 
?cipitation Number 

13ce Sediment 
� ,id Number (TAN or TAN ). 
kase Number (TBN or TBN ). 

oH 

flN by Perchloric Acid Method 

�f
)r Alkalinity Value 
·N, SAN, TBN (Colorimetric)2. ·

D 2270
O 2161 

D 341 

O 322
O 95 
D 892 
O 893

. O 91 
O 2273
O 664 

D 2896 

Viscosity of Transparent anq Opaque Liquids (Kinematic and
Dynamic Viscosities) 

Calculating Viscosily lndex from Kinematic Viscosity 
Conversion of Kinematic Viscosity to Saybolt Universal Viscosily

or to Saybolt Furol Viscosity 
Standard Viscosity-Temperature Charls for Liquid Petr0;eum

Products 
Dilution of Gasoline-Engine Crankcase Oils 
Water in Petroieum and Other Bituminous Materials
Foaming Characterislics of Lubricaling Oils 
Insolubles in Used Lubricating Oils 
Precipitation Number of Lubricating Oils 
Trace Sediment in Lubricating Oils 
Neutralization Number by Potentiometric Titration

Total Base Number of Petroleum Products by Potenliometric
· Perchloric Acid Titration 

D 974 Neutralization Number by Color lndicator Titration 
� -------------1---�---+-------------------------------1 

,•h1 
·h (Sulfated)
�tals2 

:osphorus1 

:dium2
,

'3 

lfurz;s

D 482 Ash from Petroleum Products 
O 874 Sulfated Ash from Lubricating Oil and Additives 
D 811 Chemical Analysis for Metals in New and Used Lubricating Oils
O 1091 Phosphorus in Lubricting Oils and Additivas 
D 1026 Sodium in Lubricating Oils and Additives (Gravimetric Method)
O 1552 Sulfur in Petroleum Products (High Temperature Method) 

�se numbers may be fol lowed by a dash (-) and other numbers or letters which indicate year of issue, revision, and/or 
� ¡plion. - · · · 
l ·ed primarily for fresh oils or addilives. 

'•.fur can also be measured by other methods including D 129, D 1551, or D 2622. 



RECOMMENDED OPERATING LIMITS FOR USED ENGlt�E OIL TESTS 4i! 

Test 
Methodl 

Gasoline 
Engines 

Automotive 
Diesel 

Engines 

(RR.) 
R;,ilroad 

Diesel 
Engines ·· 

Gas 
Engines 

l.!larine 
,runk-Type 

Diesel 
Engines 

-7--�------'-----t--:----+----1 ___ j__ __ _L__:::__:_:_�_1_ ___ , 

1 . Basic Tests 
�pearance · and Odor 
VI 1ness .1 81 ·Her Spot Test 

\lii:::osity lncrease ·et 100°F, % , Max.). 
\li·�::osity . lncrease at 210°F, % , Max.!l. 
V.:::osity Decrease at 100°F, %, Max. 
F,il Dilution, Vol %, Max. 

ll ,ce Meta Is, ppm, Max.
1 A\luminum · · 
53oron 
:�hromium 
:�opper 
·ron
_ead

�3ilicon
oilver
3odium
Tin
Zinc

445 
2161 

No Numerical 
.. 

50 35 
35 25 
25' 253 

5 5 

40 40 
- -

40 40 
40 40 

100 100 
- 100
20 20 
- -

- -

40 40 
- -

Limits - lnlerpreted by Observer 

25 35 50 
10 25 25 
25> 25 -

5 - -

20 40 40 
40 - -

20 40 40 
100• 40 40 
100 100 100 
100 100 40 

10 20 10 
6+ - -

100 - -

- - ,--
10 - -

-.----------------t------+-�--+-----+--------1�----f------ � 
Supplementary Tests 

-------------------1

,3sh,' Point, °F 
later, Vol % , Max. 
(,ycol Test 

ll..., 

�olubles . 
fPentahe. Wt %, Max. - · · 

. ! Benzene, Wt · % , Max. . . . . ' 
·1 1 Oxidation Resins (Pentane�Benzene),

: 'Wt %, Max: 

11 Coagulated Pentane, Wt % , Max. 11 Coagulated Benzene, Wt %, Max.
¡ 
1kaline Reserve 

L;���: B_ase Number

. 'Hrared_ Spectrograph,
i'ifferenlial Absorbance/cm, Max. 

l At 6.1 · Microns (Nitratión} 
11 At 5.8 Microns {Oxidation} 
)1umbers refer to ASTM O --- metl'l.:>d 

92 s 

95 0.2 
2982 Negative 

893 1.5 
893 0.7 
893 1.0 

893 -

893 -·

2896 -

664 -

s 350 
0.2 0.2 

Negative -

1.5 -

0.7 -

1.0 -

- 3.0 
- 2.5

2 2 

4 5 

390 
0.5 

-

2.5 
2.0 

-

-

-

6 

-

,_ 

0.1 
Negalive 

0.5 
-

-

-

-

2 

3 

50 
50 

\1m1t based on SAE 30 v1scos1ty 011s (R�-S_AE 40) under normal operallon, hm1t can be. var1ed for olher viscosity number oil� 

¡nd special operation conditions. . . . , · · . · · 

1 ·�el dilu.tion will usually control. · . 
'¡'imits for EMD engines. Other rnakes: Copper-40 ppm; silver-no limit. 

f1hould be measured and cornpared with fresh oíl value when fuel dilution suspected. 

¡larning if rapid drop to 50% of fresh oíl level. 



DIBSEL DETIDIT 

USED LUBE OIL ANALYSIS GUIDELINES 

EHGIHE SERIES 
2-CYCLE 2-CYCLE 2-CYCLE 2-CYCLE 4-CYCLE 

&11le1 149 Serles 92 Sorlu 71 Serle& 53 Serle& B.2l 
ASTM 

Oulgn1tlon WARNING LIMITS 

Pentane Insolubles, Wl. "/. 

Carbon (Sool) Contenl 
Wl. ¾ Max. 

Viscosily al 100º F, SUS 

0-893 

TGA 1 

D-445 

1.00 

0.80 

1.00 1.00 1.00 

0.80 0.80 0.80 

1.00 

2.00 

& 0-2161 
¾ Max. lncre.ise 
¾ Max. Decrease 

Total Base Number 
(TBN), Min. D-664 

Total Base Number 

40.0 40.0 
15.0 15.0 

1.00 1.00 

40.0 40.0 40.0 
15.0 15.0 15.0 

1.00 1.00 1.00 

(TBN). Min. 0-2896 2.00 2.00 2.00 2.00 2.00 
Water Content (Dilulion), 

Vol. "/,, Max. 0-85 

Flash Point, ºF, 
Max. Reduclion 0-92 

fue! Dilution, Vol. ¾, Max: 

0.30 0.30 

40.0 40.0 

1.00 2.50 

0.30 0.30 0.30 

40.0 40.0 40.0 

2.50 2.50 2.50 
Glycol Dilution. PPM., Max. 0-2982 1000.00 1000.00 1000.00 1000.00 1000.00 

!ron Content, PPM .. Max. t 

Sodium Content, PPM 
Max. Allowed Over t 
lube Oil Baseline 

Boron Content, PPM .. 
Max. Allowed Over 
lube Oil Baseline 

35 150 

50 50 

20 20 

150 150 250 

50 50 50 

·20 20 20 

TGA - Thermogravimetric analysis used and recommended by Detrort Diesel. No ASTM pro· 
udure designation. 

t Elemental analyses are conduC1ed using either emission spectographic or atomic absorption 
· instruments. Neither method has ASTM designation. 

RECOMM END ED LUBE OIL D RAIN ANO FULL-FLOW FILTEA 
CHANGE INTERVALS WHEN BURNING LOW SULFUR DIESEL FUELS 

(0.5% BY WT. O R  LESS)* 

EHGINE ENGIHE LUBE OIL FIL TER 
SERVICE APPUCA TI0N SERIES DESIGN DR AIN INTERVA L * * CHA NGEINT ERVAL 

Hwy. Truck & lnter- 71 & 92 2-Cycle 20,000 Miles 20,000 Miles 
City Buses 8.2L 4-Cycle 6,000 Miles 6,000 Miles 

City T ransit Coaches 53, 71, 92 2-Cycle 12,000 Miles 12,000 Miles 
& Pick-Up & Delivery 8.2L 4-Cycle 6,000 Miles 6,000 Miles 
Truck Service (Stop-
and-Go) Short Distante 

Industrial & Marine 53, 71, 92 2-Cycle 150 Hours 150 Hours 
. 8.2L 4-Cycle 150 Hours 150 Hours 

Large Industrial & 149 (NA) 2-Cycle 500 Hrs. or One Yr. 500 Hrs. or One Yr. 
Marine 149 (T ) 2-Cycle 300 Hrs. or One Yr. 300 Hrs. or One Yr. 

Statiónary 53, 71, 92 2-Cycle 150 Hrs. or One Yr. 150 Hrs. or One Yr. 
(Stand-By) Engines 149 2-Cycle 150 Hrs. or One Yr. 150 Hrs. or One Yr. 

8.2L 4-Cycle 150 Hrs. or One Yr. 150 Hrs. or One Yr. 

Generator Sets 53, 71, 92 2-Cycle 500 Hrs. or One Mo. 500 Hrs. or One Mo. 

(Prime Power) 

5,; 



1983 CRANKCASE & FIL TER CHANGE IITTERVALS 

CROIKCASE OfU.JN INTI.RV� on. nt. TI.R DU.HOE 
AP1 NORl,,lAL SEVERE HORIU.1. UVI:RE 

MAKE ENGINE SERVlCE ·DRIVlNG SERVlCE C>fllYIHO Z-ERVlCE 
CLA ssIncA noH 

MILES ...ONTHS MILES MOl-<THS MtLES -..o+<ms L"Tt.LS uo+<rn:S 

A,nerican Al SF 7.500e 7.5e 
MotOB 

2.500• - 7.�• 7.5e+ - -

Dwysl&r, 
Ooc'9e. Al SF, SF-CC 7.500• 12• 3,000 3 15.000-tr 12-6 6.000 11 
Plymouth 

Ford, Turbo (U.S.) SF. SF-CC. SF-CD 5.000 5 3.000 3 5,000 5 3.000 3 
unooln, Turbo (Can.) SF. SF-CC. SF-CD 6.000 12 3,000 3 6,000 12 6,000 e 
Merc:ury AIIOlhe� SF, SF-CC. SF-CD 7.500 12 3.000 3 7,500t 121 6.000 e 

Gasohne SF. SF-CC. SF-CD 7.500 12 3.000 3 15,000tt 12 3.000 3 

General Mo1ors Diesel 6-. 8-<:yl. SF-CC. SF-CD 5,000 - 2,500 3 5.000 - 2,500 3 
O.eser 4-<:yl. SF-CC. SF-CD 3,750 12 2.000 3 7.500t 12 2.000 3 

• Aher changing al f1rst 5000 miles/5 months for ali excepl Alhance. Time inlerval lor Alhance is 6 months. 
• Eagles only. 
+ Four<yhnder engine:.recommenóed al lh1s tnlerval bu1 required e11ery o!her oil dra1n. Alhance: fírsl 7.'500 miles/6 months theo every olt« 
drain. 

• Police or hmousine in nonnal highway operahon: 5.000 miles/6 monlhs. Police, laxi o< limousine in Mivere or urban operatioo: us.e � 
Servia! recommendallOOS. 
,o tt mileage is less !han 7.500 miles per 12 monlhs. changa each oil drain. Pollee. taxi or l1mousine: e11ery ott-.er oíl drain. 
t For Canad1an veh1cles and U.S. 2.3 hler and 3.3111er eng,nes. Ali olhers: l1rsl od dra1n lhen e11ery 15,000 miles/12 monlhs. 
u Turtx>charged engines: change e11ery 011 dra1n. Olhers: 'Bher chang,ng al lrrsl oil drai[l. 
t Mer changing al lirsl oil drain. 

1983 CHASSIS LUBRICANTS 
Steering, Suspension 

MAKE TYPE PART/SPEC NO. 

American Molors 12 Lrth1ume 8991230e 

Chrysler 12 Banum EP 2525035 

12Lrth1um• 

Ford 
(Suspens,on) M1C75-B 
4114.5 Lrth,um+ 
(St&enng) M1C92-AII 

General Motors #1·2 Mul\1purpose EP• 6031·M• 

• Except Alliance. 
'* Containing potyethylene & molybdenum d,suHide. 
• Con1a,nin9 polyel�lene 
• Test measures E .. and anhwear propenoes. 

CHART 2 

. 1983 GEAR LUBRICANTS 

MANUAL 
DIFFEREKTIAl. 

MAKE TRAHSMISSIONS/ 
TRAHSAXLES STANDARD LIMITTD·SUP 

Amenc.an 
GL-5e 

GL-5• or GL-5• or 
Motors 8991D18 8991018 

lransules: 
Chryster A--412: GH or 37-4499.C GL-Sor GL-5• or 

Olhers: OEXRON• 11 374-199-4 374-4994+ 

ford .C-. 5-speed M2C83-C 
lransules lype F• 

M2C15-4-A M2C158-A-tr 

1 ransmIssIons: 
.C-spee� GL-5 

General 5-speed: Sf 5W·3� GL-S!t or 1D52271tt! 
Motors 5-speed: DEXRON1-fltt 1052271U 

lransules: 
.C-speed. OEXAONC�II 

5-speed: SF SW-3Dt 

• · For top-up or refill. • For top-up only. Qbtaon relill from dealer_. .. 
• For relill use 374-4994 and 4057100 (aódrt1ve) . 
• O, DEXRON•-11. · . . 
� Equivalen! to M2C154-A plus"' ounces M2C116-A lrictK>n mod1her 
1 Chevene and 1000 wlth dies.el eng,nes. 
1t Camaro. F11eb1rd. Cheve1te and 1 � wi1h gasoline eng,nes. 
i Cavaher. 2000. Skynawk. Firenza and C,marron. 
ft R,viera. Toronado. Eldorado and Se11ille linal dnve also. 

tU For relill use 1052271 plus 4 ex.mees 1052358 aóditr11e. 
CHART 4 

CHART 1 

1983 CHASSIS LUBRICATION INTERVALS 
Steering, Suspenslon 

MAKE MONTHS MILES METHOD 

American Motors 
Steer1ng : 

Concord. Spirit ,se 1s.oooe PIUQS. 
Eagles 7.5* 7.500• Fitt1� 

Chrysler 36+ 30.ooo+ Fm1n95 

Ford 30 30.000 Plugs, 
Fm,ngs 

General Motors 12• 7.500. Fin1ngs 

• Aher lubr,ca1,ng al lrrs1 12.5 months/12.SOO miles. 
• Aher lubr,caI1n9 al hrs1 5 monlhs/5000 miles. 
• Ooe hall th1s inlerval lor severe service. 
• Diesel eng,ne cars. 5000 miles. 

CHART 3 

1983 AUTOMATIC TRANSMISSION FLUIDS 
ANO DRAIN RECOMMENDATIONS 

SEVERE SERVICE 

MAKE FLUID MONTHS MILES 

Eagles: 27 .5* 27.500* 
Amencan Motors DE;XAONC-lle Alilance:2-4* 30.000• 

Others:30 30,000 

Chrysler DEXRON•-1te - 15.000 

C-5:TypeH - 30,000 
Ford Others: DEXRON«-lle - 30,000 

General Mo1ors DEXRO�-lle - 15.000• 

• tnclud,ng automatic transaxles. 
* Nonnal s.ervice interval. 
• Normal service interval is 100.000 miles . 

CHART 5 

6i 



U.S. ENGINE MANUFACTURER OIL DRAIN SCHEDULES 

FOR GASOLINE POWERED VEHICLES 

MODEL YEAR 

1981 1982 ANO 1983 

ENGINE ' 
MANUFACTURER MONTHS mi (km) MONTHS mi (km) 

AMERICAN MOTORS 12 7,500 (12,000) 12 7,500 (12,000) 

CHRYSLER 12 7,500 (12,000) 12 7,500 (12,000) 

FORO 

V-8 ENGINES 12 7,500 (12,000) 12 7,500 (12,000) 

4 & 6 CYL. ENGINES 12 10,000 (16,000) 12 7,500 (12,000) 

GENERAL MOTORS 12 7,500 (12,000) 12 7,500 (12,000) 

• SF OR SF/CC OUALITY.

• EXTENDED DRAIN INTERVALS NOT LIKEL Y.

6 



EUROPEAN CAR MANUFACTURERS 

CURRENT GASOLINE ENGINE OIL RECOMMENDATIONS 

API OIL DRAIN 
MANUFACTURER SAE GRADE CLASSI FICATION INTERVALS, km 

BRITISH LEYLAND 
(B LS-22-OL-02) 

15W- MUL TIGRADES 
OR 1 0W-40 (20W-50 SE+ CCMC 

AUSTIN MORRIS ABOVE 0º C) 19,000 

JAGUAR 10,000 

FORO EUROPE 1 0W-30 O R 1 0W-40 SE 10,000 
(SSM-2C-9001A) ,UP TO 20W-50 

GM EUROPE 10W-40 TO 20W-50 SE 10,000 
(OPEL ANO VAUXHALL) 
(GM 6136-M) 

RENAULT - SE/CC + CCMC 10,000-16,000 

PEUGEOT-CITROEN - SE/CC + CCMC 10,000 
TALBOT 

FIAT 15W-40 PREFERRED SE+ CCMC 10,000 

MERCEDES BENZ - . SE/CC + OM 616 10,000 

VOLKSWAGEN 15W-40 O R 15W-50 SE+ CCMC 10,000 
PREFERRED 

(20W-50 ABOVE -10° C) 
. 

VOLVO 10W-30 OR 10W-40 SE+ CCMC 10,000 
(20W-50 ABOVE. 0ºC) 

*OIL ANO Fil TER CHANGE

7 



JAPANESE CAR MANUFACTURERS 

1982 GASOLINE ENGINE OIL RECOMMENDATIONS 

API OIL DRAIN 
MANUFACTURER SAE GRADE CLASSI F ICATION INTERVALS, km 

TOYOTA 1 OW-30/40/50 SE 15,000 
(20W-50 ABOVE 5,000 

-12
º

C) (TURBOCHARGED) 

NISSAN DATSUN 10W-30 OR 10W-40 SO (PLUS) 10,000 
(20W-50 ABOVE 5,000 

-7
º

C) (TU RBOCHARGE D) 

HONDA 10W-40 OR 15W-40 SE 10,000 
(20W-50 ABOVE 

-12
°

C)

MAZDA SO (PLUS) 10,000 (FAMILA) 
5,000 (OTHER CARS) 

ISUZU . se (PLUS) 5,000 

Lubricants recommendation for turbo-charged gasollne englne cars In Japan 

Manufacturer Toyota NIS$3n Mltsublahl 

' Gloria 
Crown, Soarer, Mari< 11 Cedrlc Blueblrd Galant Cordla 

Name of cars Chaser, Cresta, �llca XX Laurel SIivia Starlon L.ancer Tredla 

Skyllne Gazelle 

Leopard 

Englne 
Z1BEl" Type M-EUT l20ET G638 G628 G328 

Maximum power (ps/rpm) 145/5600 145/5600 135/6000 145/5500 135/5800 115/5500 
Maximum torque (kg.m/rpm) 21.5/3000 21.0/3200 20.0/3600 22..0/3000 20.0/3500 17.0/3000 
Displacement (ce) 2000 2000 1800 2000 1800 1600 
TIC manufacturer Garrett Airesearch - - Mitsubishi HI 

(USA) 
Fuel system Fuel injection - - - - carburation 

Lubricant 
API c!assification SD, SE, SF - SD, SE. SF SD. SE, SF 
SAE viscosity S/G: SAE 30 min. SAE 10Wmin. Not specified 

M/G: SAE 1 0W min. 
Drain interval 5000 km or 6 months 5000 km or 6 months 5000 km or 6 months 

Spedfic requirement .Atter highway driving .After highway drlving 
of cooling time <80 km/h: 20 sec. idling 39 sec. idling 
forT/C 100 km/h: 1 min. idling 

>100km/h: 2 min. idling Not specified 
.Atter urban driving Atter urban drivtng 

Not specified Not specified 

8 

Mlrage 

G12B 
105/5500 
15.5/300( 

1400 

-



General 
Motors 

Dal.mh1r-8enz 

Peur¡¡eot 

Curoen 

Volvo 

Ford 
(!urope) 

Qpel 

Fl.llt 

RenauJt 

Alfa Romeo 

Brttish 
Ley.lAnd 

Toycta 

Nisaan 

lsuzu 

M itsubishi 

Paaaenr¡¡er Car Dleael Cnmltcnae OU Recommendationa 

Maln 

Ptáormonce Leve! 

Oldsmobile 1979 & 
Cadillac 1980 St/CC 
Bulck 
Chevrolet 1981 SF/CC or 
Pontlac SF/CD 

Dllaher MIL-L-46152 
RAbblt 

240D 46152/CCMC 
300D 

S040 MU-L-46152 

ex 2S00D MIL-L-2104C 

2640 6I:/CC 

Granada D SE: 

Record SE:./CC 
Aac0n.11 

1310 MU-L-2104C 
1320 

R-20 MU-L-2104C 

Mll.-L-2104C 

Prtnce11 CC/CCMC 

Crown ce cr CD 
Ma.rk-ll, Bl1zzard 
BUzmrd (U .S.) SI:/CC 

Cedrtc CC cr CD 
Gloria, Laurel, 
Bluebird, Skyline 

Florl.lln ce 

Geminl, 117 <¡:oupe 
Galant Slc¡ma ce 

Galant Ramd.11 CD (for 
G41Ant nama �ed en; tne) 

Ylsco11tv Grades 

30, JOW/30 

lSW/40, 20W/40 

40,30 
20W/40 - 50 
lOW, lOW/30-40-S0 

. SW/20 - 30 

lSW/40, 20W/40 

20W/30 - 40 
JOW, lOW/30 

lOW/40 

Monogrades & 
Multigrades 

lOW/40 
20W/SO 

Monoqrllde1 
lSW/40 

20W/40, lSW/40 

Monograd .. 

Mon09r11dea & 
MultiQJ'lldH 

lOW/30 

lOW/30 

30, lOW/30 

lOW-30 

30, lOW/30 

Dnlin Special 
lnterva! ..l.tlU.... 

3,000 mi 

5,000 ml 

7,500 ml (USA) 
7,500 ltm (Europe) 

7,500 Jan OM 616 

5,000 Jan 5040 

S,ooo km ex 2200 

7 ,S00 Jan 

s ·ººº km 

5,000 km 

7,500km SOFIM 

5,000 km R-20 D 

Manuhi cturer 
Sp�c:Wcstioo 

GM 6146-M 

GM 6049-M 

p,ar¡¡e 226 

97365 

9001-AA 

GM 6146-M 

5,000 Jan 500 hr. MU!e Miglia 
type test 

3,000 mi Bl-5 OL-02 

5,000 ltm 

3,750 mi 

·s,ooo km

5,000 km 

5 ·ººº Jan 

9 
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U.S. DIESEL ENGINE MANUFACTURER LUBRICANT RECOMMENDATIONS 

MANUFACTURER ENGINE TYPE & SERVICE OIL OUALITY OIL CHEMISTRY DRAIN INTERVAL, km MUL TIGRADE OILS 

NAT. ASPIRATED, MILD, 
ce 0.5% S FUEL 

PREFER HIGH ASH VARIES WITH CONSIDERING ALLIS-CHALME AS 
(1.5 wt-%) ENGINE TYPE ACCEPTANCE ALL TYPES, SEVERE, 

HIGH S FUEL CD 

CATERPILLAR 3200 SERIES CC/CD HIGH TBN 10-40,000 º 10W-30 FACTORY FILL 
FOR HIGH 250 h 15W-40 SERVICE FILL TURBOCHARGED CD 
SULFUR FUEL lOW-30/40 3200 SERIES 

ALL TYPES, STOP-AND-GO CC/SC 
16,000 RECOMMENDED STRONGLY CUMMINS NAT. ASPIRATED ce 1.B5 wt-% ASH MAX 19,000-25,000 TYPICAL RECOMMENDED 

TURBOCHARGED CC/CD 40,000 MAX UNDER lSW-40 
LIGHT SERVICE 

ALLOWS SAE 1 SW-40 

1.00 wt-% ASH MAX 160,000 HIGHWAY FOR COLD SERVICE 
CB, CC/SC 20,000 CITY (BELOW OºC (32º F)) IF TWO-CYCLE 

CD/SE for 15W-4C 0.07 wt-% Zn MIN 40,000 MAX FIELD PROVEN. 
DETROIT DIESEL (PREFER 0.85% ASH) FILTER CHANGE NOT ALLOWED IN 

{ 

149 SERIES 

SAE 30 ABOVE 4ºC 

FOUR-CYCLE CC/SE, CD/SE NO SPECIFICATION 10,000, 200 h (40°F) AND MUL TI-
GRADE BELOW 
4ºC (40°F) 

NATURAL ASPIRATED CC/SE, CD/SE, NO SPECIFICATION 10,000, 200 h SHOULD USE BELOW 
ON HIGHWAY ce 4ºC (40°F) 

INTERNATIONAL ALLOWED (15W-40 
HARVESTER PREFERRED) FOR 

ALL OTHER TYPES & CD NO SPECIFICATION 100-200 h· ON HIGHWAY 
SERVICE NOT ALLOWED IN 

AG. EOUIP. 

NO SPECIFICATION 100 h ONLY BELOWOºC 
JOHN DEERE ALL TYPES & SERVICE MIL-C, CD/SD (32°F) 

PRE-1977 ENGINES EO-K/EO-J NO SPECIFICATION 13,000 (25,000 WITH NOT RECOMMENDED 
ESI PACKAGE) 

MACK ALL 1977 AND PRE-1977 
NO SPECIFICATION 

40,000 WITH ESI 15W-40, lOW-30 IF LESS 
ENGINES RETROFITTED EO-K/EO.J PACKAGE THAN -18ºC (OºF) 
TO ESI+ 

ALL 675 AND 673 AND 
NO SPECIFICATION 

40,000 WITH ESI SAME AS ABOVE CALIFORNIA REGIS- EO-K PACKAGE 
TE RED ENGINES 

•vARIES WITH ENGINE AND SERVICE CONDITIONS. 



EUROPEAN DIESEL ENGINE MANUFACTURER LUBRICANT REOUIREMENTS 

MAKE 
ENGINE 

Oll OUALITY 
TYP[ 

-

BEDFORD NA Mll-L-21048 
Mll-l-46161 
API ce 

TC ce OR CD 

BERLIET ANO NA ce 
RENAULT 

TC MIL·l·2104C 

MIL·L·2104C PLUS 
DORE POLISH 

BRITISH LEYLANO NA MIL-L-46152 

MIL·L-21048 

API ce 

TC MIL·L-2104C 
API CD 

OAIMLER-BENZ SPEC 227.1 MIL-L-46152/ 
ANO 227 MIL·L·2104C 

PLUS OM 616 

SPEC 228.1 MI L-L-2104C PLUS 
BORE POLISH 
PLUSOM 616 
PLUS OM 352A 
PLUS FIELDTEST 

DEUTZ NA CC/CD 

TC CD 

FIAT NA 
't 

. MIL-L-2104C 

.TC 

FORO NA API CC 

TC APICD 

MAN. SPEC 269 MIL-L-46152 
CC/SE 

SPEC 270 MIL-L-2104C 
CD/SO PLUSMWB-B 

SPEC 271 MIL-L-2104C 
CD/SD PLUS MWM-B 

SPEC 34-4 CC/SE 
CD/SE PLUS MWM-B 

NEW SHPDO SPEC 
UNDER CONSIDERATION 

PERKINS NA MIL-L-46152 
MIL·L-2104C 

TC MIL-L-2104C+ 
20% BORE POLISH 
IN FOROTORNADO 

SCANIA NA CC/CD 

TC CD+ BORE POLISH 

ROLLS ROYCE NA MIL-L-46152 
API CC 

TC MIL-L-2104C 
API CD+ 
FIELD SERVICE 

SAURER NA MI L-L-46152 
MIL-L-2104B 
CC/SE 

TC MIL-L·2104C 
PLUS 100h 
PETTER AV� 

VOLVO NORMAL 

NA CC OR CD 

TC CD+ BORE POLISH 

LONG DRAIN 

NA CC OR CD 

TC CD PLUS BORE 
POLISH TE!>T 
PLUS 200,000-km 
FIELD TEST 

NA.- NORMALLY ASPIRATED 

TC. - TURBOCHARGED 

Oll CH[MISTRY 
Oll ORAIN, VISCOSITY 

km REOUIHEMENl 

5 10,000/ SGIMG 
3 MONTH 

-
10,000/ SG 

3 MONTH 

5,000 SG/MG 
1.5 w1-% MAX ASH 

- 20,000 MG/15W-40 

- 5,000 

- 10,000 SG/MG - 20,000 

V ARIES SG/MG 
- ACCORDING TO 

MODEL 

1.5 wt-% MAX ASH NORMAL SG 227.1 
0.08-0.12 wl·" 16,000 
Zn MG SHEAR 
STABILITY TO SG 227 

CCMC 

ZINC LIMIT UP TO MG 
DE PENOS ON 30,000 km (15W-40) 
OM 352A ASH 

LIMIT RELAXEO 
T02.0wt·" 

15,000 - -
10,000 SG/MG 

(lSW-401 -
TRANSIT 

SG/MG 75,000 - DELIVERY 
6,500 

HIGHWAY 
20,000 

LONG 01ST ANCE SG (NOT 10W) 
20,000 

LOCALDELIVERY 
15,000 -

STOP-GO 
HEAVY DUTY 15W-40 

10,000 

ZINCwt·" HEAVY OUTY SG 
0.1-014 STOP-GO (SAE 300NLY) 

25,000 

STOP-GO SG/MG 
5,000 -

NORMAL 
10,000 

SHORTTRIP SG/MG · -
10,000 IPREFER) 

HIGHWAY 
20,000 

10,000 SG/15W-40/ 
20W-40 - MG 

PREFERRED 

MIN TBN 7 SHORT TRIP SG/lcm-30. 

7,500 15W-40, 
HIGHWAY 20W-40 

10,000 PAEFERAED 

SHORT TAIP. SG/MG 

5,000/ 
6MONTH 

LONG TRIP 
10,000/ 

6 MONTH 

SHORTTRIP MG 

10,000/ IISW-40 

6 MONTH ONLY) 

20,000/ 
6 MONTH 

SG.- SINGLE GRADE 

MG. - MULTIGRADE 

11 
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11 í EOUIPMENT

11 ALLIS CHALMERS 
11 

l

CATERPILLAR 

CONTINENTAL 

CUMMINS 

DAIMLER-BENZ 
GERMANY 

MERCEDES BENZ 
BRAZIL 

" 

1 DETROIT DIESEL 
IGM 

:IDEUTZ 

.. 

jlFORD 
¡ITRACTORS 

1 
1 
(FORO INDUSTRIAL 
l':ENGINES 

DIESEL LUBE OIL REOUIREMENTS FOR HIGH SULFUR FUELS 
12 

FUEL SULFUR LEVEL, wt-% 
0-0.5 0.5-0.76 0.76-1.0 1.0-1.5 

100 h DRAIN 

CD OUALITY OIL 

7 TBN MIN 10-15 TBN 15-20 TBN 20-30 TBN 

DRAIN PERIOD FOR CD OUALITY 7 TBN OIL 
NORMAL DRAIN ½ NORMAL DRAIN ¼ NORMAL DRAIN 
ce OUALITY OIL CD OUALITY OIL 
DRAIN 50 h DRAIN 50 h 

MAXIMUM FUEL SULFUR LEVEL NOT REOUIRE HIGHER 
TO EXCEED 1.0 wt-%. NORMAL DRAIN TBN OILS ANO 
PEA 100 250 h. REDUCED DRAIN 

PERIODS 
SPEC 227.0, MIL-C 
15,000 km DRAIN 

SPEC 227.1, 1 

Mll-C DAAIN INTERVAL 50% OF NORMAL 
15,000 km DRAIN 

SPEC 228.1, 
SHPDO 
30,000 km DRAIN 

OIL SHOULD HAVE MINIMUM 10 TBN DUETO GENERAL 
USE OF.1.0 wt-% SULFUR FUEL. DRAIN INTERVALS 10,000 
km WITH ALL SULFUR LEVELS. 

DRAIN PERIOD LONG DISTANCE HAULS 
ENGINE SERIES 71, 92 - ce OUALITY OIL 

i60,000 km 32,000 km 16,000 km 

DRAIN PERIOD SHORT DISTANCES 
ENGINE SERIES 53, 71, 92 - ce OUALITY OIL 

20,000 km 4000 km 2000 km 

.. -

-

DRAIN PERIOD INDUSTRIAL ANO MARINE ENGINES 
SERIES 53, 71, 92 - ce OUALITY OIL -

150 h 30 h 15 h -
DRAIN PERIOD LARGE INDUSTRIAL ENGINES 
SERIES 149 - ce OUALITY OIL 

500 h 100 h .. . :. 50 h -

300h 60h .3() h -
NORMAL DRAIN PERIOD - CD OUALITY OIL 

200-240 h 100-120 h.

·.15,000 km 7500 km

NORMAL DRAIN PERIQD - CC OUALITY OIL 
.. ·,so h 75 h 

NORMAL. DRAIN PERIOD - CD OUALITY OIL 

300h 150 h 

100 h 50 h 

NORMAL DRAIN PEA IOD - CD OUALITY OIL 
100 h 

COMMENTS 

DAAIN PERIODS ARE FOR FUELS 
WITH <0.5 wt-% SULFUR. 

DAAIN PERIOD ½ NEW OIL 
TBN VALUE (ASTM D-2896) 

MIN. USED OIL TBN 2.0 
{D-664). REFER TO ORONITE 
TECHNICAL INFORMATION 
80-34.

USED OIL MUST MAINT AIN A 
MINIMUM 40 TBN {D-2896) AFTER 
OM 352A ENGINE TEST. 

TO ACHIEVE THESE OIL 
DRAIN PERIODS, REGULAR 
OIL ANALYSIS IS REOUIRED 
ANO ALL CONDEMNING 
LIMIJ'S MUST BE OBSERVED. 

MIN. USED OIL TBN 1.0 (D-664) 

NATURALLY ASPIRATED 

TURBOCHARGEO 

NATURALL Y ASPIRATED 

NATURALLY ASPIRATED 

TURBOCHARGED 
NO MENTION OF FUEL SULFUR 
LIMITS ARE GIVEN. 
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DIESEL LUBE OIL REOUIREMENTS FOR HIGH SULFUR FUELS (Cont.) 
12 

EOUIPMENT 

GARDNER 

INTERNATIONAL 
HARVESTER 

LEYLAND 

.. 
LISTER 

M.A.N.

MURPHY 

PERKINS 

.. 

ROLLS ROYCE 

VOLVO ..

FUEL SULFUR LEVEL, wt-% 

0-0.5 0.5-0.75 1 0.75-1 J) 1 ..0-1.5 

NORMAL DRAIN PERIOD � ce OUALITY Oll 

400 h DRAIN MORE FREOUENTLY 
• ' 10,000 km 

NORMAL DRAIN PERIOb - CD OUALITY OIL 
10,000 km 5000 km 2500 krri 

200 h 100 h r,o h 

NORMAL DRAIN PERIOD 

200h, VARIES 
AeCORDING TO .. 
MODEL 

ce OUALITY OIL eD_OUALITY OIL 
DRAIN 250 h DRAIN 25D h 

LONG D 1ST ANCES CHANGE OIL AT 20% NEW OIL TBN 
ORAIN 20,000 km VALUE. TBN METHOD NOT SPECIFIED. 
SHORT 

/, 

OISTANeES 
ORAIN 10,000 km 

ce OUALITY OIL CD OUALITY OIL -
DRAIN 150 h DRAIN PERIOD 150h 

CD OUALITY OIL 10 TBN MIN. LEVEL FOR FUEL LEVEL 
DRAIN 200 h ABOVE 0.6 wt-%. DRAIN 200 h. 

AUTOMOTIVE APPUeATIONS. DRAIN PERIOD. 
EAGLE ANO CE ENGINES. 

10,000 km 
NONAUTOMOTIVE APPLICATIONS. DRAIN PERIOD .. 
C, SF65C, O RANGE ENGINES .. 

200h .. 

CD+ BORE .. 
POLISH OUALITY 
"NORMAL''. Oll 

.. 

DRAINS 10,000 
km. SHPDO 01 l 

-

.. 
: 

' 
.. 

. . 

... 
.,

. ' 

COMMENTS 

MAX. RECOMMENDED FUEL 
SULFUR LEVEL 0.5 wt-% 

MAX. REeOMMENDED FUEL 
SULFUR LEVEL 0.5 wt-% 

RECOMMEND FUEL HAVING 
0.5 wt-% SULFUR OR LESS 

· MAX. RECOMMENDED FUEL
SULFUR LEVEL 0.5%

MAX. RECOMMENDED FUEL 
SULFUR LEVEL 0.5 wt-% 

DRAINS 20,000 ... 
km. .. . .. 

�íHE FOLLOWING EOUIPMENT MANUFACTURERS_PRESENTLY t'i'AVE NO PUBLISHED ENGINE Oll DRAIN LIMITS FOR 
iOIFFERENT SULFUR FUELS. FOR THIS EOUIPMENT THE NORMAL DRAIN PERIOD WOULD APPLY. 

i1I I CASE SAURER KOMATSU 
J.>.A.F. SeANIA MACK 
'.DATSUN HATZ MAZDA 
1•IOHN DEERE HERCULES PETTER 
=1AT .. 

SCHRAMM 
TOYOTA 
VERSATILE 
WHITE . 

.. ' . ' 

. 

.. 
" 

líHIS LISTING IS BASED ON INFORMATION AVAILABLE TO CHEVRON CHEMleAL eOMPANY UP TO JULY 1981 AND 
l!S TO BE USED ONL Y AS A GUIDE. 1T ILLUSTRATES HOW SOME MANUFAeTURERS ARE CONCERNED WITH THE USE 
'OF HIGHER SULFUR FUELS ANO HOW THEY HAVE REACTED BY EITHER REDUCING OIL DRAIN PERIODS OR IN-
::REASING OIL TBN VALUES. 

.. 
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OEM 

AUTOMOTIVE DIESEL FUEL SULFUR LEVEL 
ANO ENGINE OIL TBN LEVEL REQUIREMENTS 

FUEL SULFUR LEVEL, wt-%. 
0-0.5 0.5�0.75 0.75-1.0 1.0-1.5 

Caterpill�r CD quality l 0.:.15 TBN 15-20 TBN 20-30 TBN

Cummins 

Oetroit 
Diesel 

Mack 

IH 

Daiml er 
Benz 
Gennany 

Mercedes 
Benz 
Brazi l 

M.A.N.

Germany 

Perkins 

Volvo 

Fuel sulfur level not to exceed 1.0 wt-%. 
No specific TBN or drain interval specified. 

ce qúality 
100,000-mile 
drains 

., 

drain 
interval 
20% of 
nonna l 

drain 
interval 
10% of 
normal 

No recoITTTiendation 

CD quality 
6,000-mile 
drains 

MIL-C 

15,000-km 
drains 

drain interval 50% 
of nonna l 

drain 
interval 
25% of 
nonnal 

drain .interval 50% of normal 

Oíl should have minimum 10 TBN due to general 
use of 1.0 wt-% sulfur fuel. Drain intervals 
10,000 km �ith all sulfur levels. Used oil 
must maintain a minimum·TBN value of 4.0 
(0-2896) after OM 352A engine test. · 

If used with high sulfur fuel,change oil at 
20% of fresh oil TBN. ·-

MIL-C plus 
bore polish 
control 

Maximum fuel 
sulfur level 
is o:5%

10 TBN minimum for 
fuel levels above 
0.6 wt-%. 

No Published Limits 

DAF 
Fiat 

J. L Case .
Saurer

Scania 
Rolls Royce 

John Deere 
All1s Chalmers. 

12� 



PERFORMANCE LEVEL 

API OTHF.R 

CA/SB MI L-L-2104A 

CB/SC SUPPLEMENT 1 
(DEF-2101 D) 

CC/SC MI L-L-2104B 

CC/SD MI L-L-46152 

CC/SE MI L-L-46152 

CC/SE MIL-L-46152 
MG (CCMC) 

CC/SF MI L-L-46152B 

CC/SF MIL-L-46152B 
MG (CCMC) 

CD -

CD/SC MIL-L-2104C 

CD/SD MI L-L-2104C 

CD/SE MIL-L-2104C 

CD+ E O-K, HPDO 
{P<;;-1) 

CD/SF .MI L-L-2104C 
MI L-L-461528 



SAE 
GRADE 

ow 

5W 

10W 

15W 

20W 

25W 

20 

30 

40 

50 

SAE VISCOSITY CLASSIFICATION SYSTEM 

J300 SEP80 

VISCOSITY AT BORDERLINE PUMPING VISCOSITY AT 100º

C 
TEMPERATURE* TEMPERATURE** ASTM D-445, cSt 

cP @ 
º

C MAXIMUM ºC MAXIMUM MINIMUM MAXIMUM 

.' 3250@ -30 -35 3.8 -

3500@ -25 -30 3.8 -

3500@ -20 -25 4.1 -

3500@ -15 -20 5.6 -

4500@ -10 -15 5.6 -

6000@ -5 -1 O 9.3 -

-
- 5.6 <9.3 

-
- 9.3 <12.5 

-
- 12.5 <16.3 

-

- 16.3 <21.9 

* MEASURED BY COLO CRANKING SI MU LATO R. (ASTM D-2602 EXTENSION)

** MEASURED BY MINI-ROTARY VISCOMETER. (ASTM D-3829) 

14'
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700 

625 

550 

500 

450 

400 
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315 
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240 

205 

175 
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1 

80W 
1 

2 
. 1 

. 1 

j 300 Nl
20 

1---c-----'---_._______ 8 

1 1 1 1 
-.· 

75W 
10W 

OW&SW 

. · ... .- - 6- _:_;::\·,··:.=::,.:..6,-. ::_ ·. · .. ·' -6
: AGMA -:·; : SAE: ... ,·:.- ·:, SAE 

Lubricán},.: ·:. Gear·: .. · ·: '.<V¡s·cosity 
· · .. No: '. .:-. <\�iséositi: No. · 
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200 N ) 

1 100 N 1 
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4 
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TE:Mfe���Cfl':t,,J�'[l 
CftfLPs �711T����Kfo"u"tv���x:.oTH KINCMATIC SCALCS IS TliE SAME. v,scosmcs AT THC SAME 

. . 
TO EXT ENO RANGC OF ONLY THE KINEMATIC, SAYBOLT UN/VCRSAL, RCOll'OOO No.I ANO CNGLER SCAI.ES; MULTIPLY 

BY 10 THC VISCOS/TICS OH THCSC SCALCS BETWCEN 100 ANO 1000 CCNTISTOKCS ON THE K/NCMATIC SC�LC ANO 
�1C

A�g�;c::�ii'i� �'tfi,:g,:c:o:;¡�c,, ?C::HCR J SCALCS. FvR FURTHCR CXTCNSION. IIULTIPLY THESC SCALCS. 

( CXAMPLC 1!100 CCNTISTOKCS • /!10 X IO cSÜ!! 69!1 X 10 SUS • 69� SUS) 
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APPROXIMATE CONVERSION OF SAYBOLT TO CENTISTOKE VISCOSITIES 

This table may be used only for conversion of viscosities at the same temperatura. 

cSt sus cSt sus 

2.5 35 160 739 
3.3 37 172 796 
4.0 39 184 853 
4.8 42 197 910 

209 967 
5.6 44 

7.6 51 221 1024 
9.4 57 233 1081 

11.0 62 246 1138 
12.6 68 270 1251 

295 1365 

14.1 74' 

15.G 80 320 1479 

17.0 85 344 1593 

18.5 91 369 1706 

19.9 97 393 1820 

418 1934 

21.2 103 

22.5 108 442 2048 

23.8 114 467 2161 

2275 26.4 125 491 

29.0 137 516 2389 

540 2503 

31.5 148 

34.0 159 565 2616 

36.5 170 590 2730 

39.0 182 614 2844 

43.9 204 639 2958 

663 3071 

48.9 227 

53.8 250 688 3185 

58.8 273 713 3299 

63.7 295 737 3413 

68.6 318 762 3527 

786 3641 

73.5 340 

78.5 363 811 3754 

83.5 386 835 3868 

88.5 409 8�0 3982 

93.5 432 909 4210 

983 4555 

98.5 455 

110.5 512 1106 5125 

123.0 569 1229 5694 

135 626 1351 6263 

147 683 1474 6832 

1597 7402 
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:actors to Convert V100 ºF to V 40 ºC

IL... 
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1(.) 
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25 
i-----+------1----+--i---1---+-----+---+-----+---+----�;

o 

0.800 '---'---'-�-'----'----.L..---'---1-....,___,_-L...l.___.__,___........._.._____.__.....,___.....,____.__.__,_...L-L__.__.____,'--'-.______._...._____. 
10 20 30 40 50 100 200 300 500 

Viscosity at lOOºF, cSt 
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