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.. The-resiilts of wear measurements on & B.MJWi132 oil test ‘engine are
1llustrated graphieally; the oils in guestion are thus graded according
to. their lubricating ability. = These test results warrant ‘further re- '
_search in this direction, and in contrast to the observations of ‘other
institutions, they show the possibility of investigating the lubricating
‘ability of oils by means of engine tests.. P ne Rt
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I - INTRODUCTION:
' One of the most. important proporties of interndl combustion engine *
_oils is sufficient lubricating ebility. . So for, all attempts to de-
“termine this property quantitatively have failed, and although countless.
test machines and apparatus have been built to this' end, no mutually. .
_comparable results have been obtained. A study of the literature on
‘this subject leads o the reall: ation thet the difficulty in finding a
faultless test methed for lubricating ability is based ‘on the number of
_factors affecting even the simplest lubrication process. . If the results
‘of tests on test apparatus of comparatively simple’ design can be so widely -
interpreted, it is not surprising that the results of engine tests—carried. .
out by many scientists are at present quite contradictory. S SIS
" D¢V.Le continuously Takes engine tests on oils, with:a uniformity -

[

of working conditions unequalled by other research institutes. - It .~

therefore seemed reasonable to apply these tests to the measurement of

lubricating ability,.as the results ‘oould be adapted to éstablish the:
missing relationship between practice and the. test machine. R
' In these tests it was assumed ‘that the wear occurring by houndary
‘lubric“a:li'ion in the engine oen be teken as & measure of the lubricating
‘ability.’ = This.report gives ‘the significant results of wear tests on
"oylinder and piston rings of a single-cylinder oil test engine. .

1T - TEST PROCEDURE:

© v A-lerge number, of test runs was carried out, applying knowdd .
‘methodsl) in the air-cooled B.M.W,132, to test the stability of, oils, " .
i.0., tendency to deposit formationy . In these tests the engine parts
4n question were measured and weighed before and after each rum, in ..~
‘order to determine’the wear. These parts comprise cylinder, piston
and piston-rings (Marquardt piston rings) of the type fitted in the ' -
B.M.W.132 aero-enging,series N. . The working conditions correspond to
the date contained in the above ‘mentioned reportsl), .- bt
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0ils Nos.1 to.3 are comoeroial aerb-engine oils, Nos.4 to 8 syn-

jiithéﬁiCiqilé or. mixtures of these with mineral oils ~No+5-being the -
. seme. a8 No.4, with the addition of an oxidation-inhibitor. . No.9 is..

';;S;COmmeﬁciglﬂéqmpbunﬁéd a¢rq¥engine oil. -
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CIII.~ Tést results and their evaiustiom. =~ -

el According'tO“the,spebificétionszofﬂréqent-test_mgthods;‘the,I
- endurance of the oils was tested in the engines at various standard .
‘températures. . The method stipuletes thet the engine is run until a
“power drop oceurs, which at very high temperatures easily leads to
- geizure, fInwOrder”to_avoidiéomplicating the evaluation by including
—those rims-with considerably heavier wear, the graphs ‘include only -
“runs at reference témperatures (sparking plug ring) of 260° to 275%.
This limitation to' a comperatively narrow temperature range was also :
necessery-because, whenever possible, the effect of different viscos=- ’
ities due to different oil film temperatures must be excluded; . in fact,
" aocording to its’ definition, the lubrioating sbility is a property '
.which produces different frictionfcoefficients.in,oils,ofrequal.vis- _
“oosity.  For these,reasons, in the evaluation of test results the - -
different viscosity at equal temperature was also taken into account.
‘Teble I shows that in the temperature renge in question these differ-
-ences.are only slight; moreover, oil No.9, with the. lowest viscosily
at 150°C. and a comparatively poor. viscosity temperature characteris-
tie, (viscosity pole height) produced less wear than No.8, which had
e better pdle.height;andfat”lSOQC;vreached its maximum viscosity, -
though its wear preventing action was’ smaller. "It cen therefore be-.
-assumed that. the test results actually indicate;$he'different lubri-

~cating ability of the oils in question. ™. . 0

. The test method used provides for different running;tihes;"
‘mccording to ‘the reference temperature and the type of oil. —-Apart
“'from Figure I, which covers the total wéar .of the top piston ring for
: diffefént?running-timbs,ztheiWear\per hour was plotted in. terms of the
-~running-time*(Figures‘2vto,é).3 The\wear—values_when_plotted~give a
field of varietion which appears to follow & hyperbolic: curve. - This
.must be taken into account when analysing the results, because it is -
" not’ only the absolute value of the wear per hour thut counts, but the
- :corresponding riunning time must also be oonsidered. : The grading of .

4hese areas of variation gives & classification of the oilss .~ A"

tabulation of these ‘gradings shows that they agree comparatively well
~ (Pigure 7). = This chart also contains the classificetion of the oils:
in'.question, QCQOrding;tb.théir‘resistgnce~tovpistbn ring-sticking.
fIt‘shows‘that:Oilng.B,Awhich-is;highly-resistaﬁtgto'ring-stidking, -
has no wear-p;eventing;prcperties;ﬂwhilst]fatty'oii.No.9‘has'an ex~
" ceptional lubricating ability but’ only e moderste resistence to ring-



regardm . their resistance to .
: Rluatet ; ‘8 BM.W.132 011 test
‘engine, ' These e ceruam"'g'radmg ‘6 the ozls,—and—constrbuta e
‘yardstlck for. the | evaluation of their 1ubr1ca'b1ng abilit; A compari-‘..-,
sen with- a—class;flcatlombased on_the resistence’ of 'the“o:.ls +t0 de= "
‘poslt- formation' shows that the best oils: accordmg +to,one. classlflcatlon
are not necessar:.ly rated hlgh whenf"bhe other prOperbyi is ?cons1dered.__v :

, As the me.:m object oi‘ these tests was- the 1nvest1gatlon of RS

~"',depos1t formatlon, their results are’ 1nf1uenced .by theé length oi‘ the

s running. times, Obnously ‘this’ 1nf1uence ‘can: be excluded in engine
;'tests, wh1ch are or;ly ‘mesrt to measure: the wear, and are thus used to ,
1nvest1gate the lubr:.catlng ablll‘by. i : 7
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Omng to thelrlmportance, 'bhese result., were: publls 1ed be*‘ov'e o
~the. monograp\hs which are to" follow, which deal with the ‘tests in <
,,,detall, as well s w1th the works of other resear h 1nst1tutes. E

Figure-1-.- ’:Wear of flrst plston ring in terms of running tme. o

AFig:u'rew‘z ‘-7_'. : Hourly wear of rlngs 1, 2 3, and 4 :m terms oi‘ runmng
e o time.
Figure 3 - .. Hourly wear of f:.rst rmg, e

Flgure4 - _.,Hourly wear of rlngs 2, 3 and 4.
F}ig»ur‘e 5 - 'Hourly wear of bot’com scraper ring.f‘
F’i»_g\‘z;'efl‘yéy-’f-‘iuﬁourly cyllnder wear.A“‘ _ /

Figure 7. = Gradmg 65 oils acco“dmg to wear: and running tlme. :
R ~~\_‘AGrad1ng based on 3= S ‘
T T T Weart ¢ oi' flrst rlng e
. Wear of 2nd, 3rd and 4th rlng s

‘Wear of scraper ~. " ‘. o
* Wear of cylinder o -_‘%" : -

: Running; t:.me up to plston selzure.;
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¢ R Vlsc.at 1500(}. Vlscos:.«,y/- indication of the
~Nos . .. .Symbol - . : in’ °E. Pole Helght fle’lds of variation' -
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