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i1/ US96/ 13637 Crankcase Lubricating Conpositions
el d of the Invention The present invention relates to
bricating conpositions for gasolingzggark i gnited engi ne crankcases.
B e particularly it relates to 5 lubricants that have particularly good

i d neutralization, sludge, wear, and varni sh properties and | ow
eat rates. Background of the Invention
S bri cants conprise basestock and ad i%&ﬁsggto i nprove the per for mance
B the lubricant and increase its us e. Degradation of 10

%g;bricants is known to be caused by many nechani sns_including thernal

afd chemically catal yzed 6%5@§Pﬂgﬁﬁneﬂ§4ﬂgpgmm§¥¥éﬁ§§%§nsn1i3'acid
c8tal yZed oxi dation. The acids can be sulfur containing acids forned as a
bypr oduct of sulfu ni ai nj f uel usti.on, cid ormed directly
from fuel conbustiiﬁffﬁﬁfﬁ | %E&ﬂﬂﬁéiﬁyidPP}ngﬂngggsﬁgFggL?ﬂFned from 15
degr adati on pthiloxastloéntheornss axteoddiseldsedbascantiaamor i agents\hen t he

| ubri cant bregk e di cal s . are f icals and
t he aldehydegagﬁa%§%€%ﬁéé f@éﬁaﬁﬂﬁgﬁ F%FnFégégggF§%£§§§% %@%a ﬁ%g | ar ge
vi scous sl udgeethéd gphiruselafs thitxantbenvhesefonntireating promors sand
basest ock oxi§§5éé§1{ﬁwﬁgﬁgg¥gﬁéf§ A3k aggcgagéa.mear and make noving 20

or .

parts seize, exanple piston rings can stic Ant i oxi dant s

can hel p prevent oxidation or termnate free radicals. Di spersants
can help hold sludge in solution. And antiwear conpounds can prevent
degradati on products, including sludge, from causing wear on - engi ne
pasts. Ash form ng detergents neutralize acids as they are forned 25

tér eby preventing deposits and runaway oxi dati on. The recent
hi story of nodem crankcase | ubrication reflects ever i ncreasi ng

severity of demands for lubricants to control the adverse effects

that result from breakdown of basestock and additives. Thus the nost
recent American PetroleumlInstitute certification level, APl SH, requires
30 lubricants to pass a panel of tests. Anong the many tests required to

neet the APl SH classification (and its predecessor the APl SG
cl assification) are the Sequence |1 D (ASTM STP 315h part 1), Sequence
11 E (ASTM D553), and Sequence VE (ASTM D5302). WO 97/ 10318
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Sequence IID tests an oil's ability to inhibit rust. It is intended to
simul ate cold winter conditions for short trip driving when condensati on on
the val ve cover creates a corrosive environnent. Acid neutralization is a

key mechanismto prevent rust. 5 The Seq. VE (ASTM D5302) neasures
the lubricant's ability to prevent deposits and wear encountered
during | owtenperature, |light duty operating conditions. Primary
rating factors include neasurenent of sl udge, varnish, and canshaft
wai[ in the engine. Over the years, as l|ubricants have

c® inuously inmproved 10 performance, the total anpunt of additive present
in the |ubricant has steadily increased. Thus typical treat rates for
APl SE, SF, SG and SH oil s were 5.5, 6.5, 10, and 13 wei ght percent
additive respectively. One reason for the ever increasing
anount of additive present in " nmodem | ubricants has been the phenonena

of i adverse interaction whereby 15 increastngthe anount of one additive

adyversely inpacts another additive. ISPl obl em has been

payticularly troubl esomre in thBi Benﬁ'h neutralization. In the
pefiod beginning in April, 19944 H “ ‘\ Sept enber, -1994, over 133
Segluence 11D tests (ASTM STP 31 were registered with the
Cheegmi cal Manufacturers Association test 20 nonitoring service with a pass

rage of just 52.63% Detergents that are used to neutralize
acgds generally conprise a _polar head with a |ong hydrophobic tail,
wigh the pol ar head conprising a ~metal sal't of ‘an aci di'c organic

ound. The salts may contain a ;.- substantially:stoichicometric anmount
S8t he netal in which case they are 25 wusually described as normal or

B ral salts, and would typically have a -t otal -base nunber or TBN

¥ may be neasured by ASTM D2896) of fromO to 80. It is possible to
f ude | arge anmounts of a netal base by reacting an excess of a

8l conpound such as an oxide or hydroxide with an aci di ¢ gas such
far bon di oxide. The resulting overbased detergent 30 conprises mcelles
kng neutralized organic salts as an outer |ayer surroundi ng a core

in i norgani ¢ netal base (e.g. carbonate). Such over based
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