T ED28G i, 672

A

A

[ O P S

'TECHNICAL TEST STATION AT OPRAU - CIO0S Rof: B89 -

T

.Oprano) as an'additive for winmber mober oils .

N -

& good viubor motor ok mis® nact tho folloving min speeifiestions
1:.:’."f'fh'3‘.‘é¢ur ﬁoint‘innst""ﬁo' so-laﬁ-:‘bhéf'u%,ﬁho prevallmS/'temporntures'bha 011
 will still £flow through-VE2 pump, = ¢ R T T

2. The low temporature visoosity mst not oxceed o certain value, in order '
.. that tho requirved start speod my be attained easily and rapidly with the
availnblev_;startp: powor, : o T TR SR
-~ Tho need for o very good low temperature charachorigtic causes the use:
‘of thin 0il,  This is howover rostricted boceuse @ certein minimum visoosity is
essential at the high temperature of tho warm enging, The first cmoidoration
“ig tho good lubrication. of bearing and piston, the second: is low coasumption,
 On tho former We can say: In engine lubrication. ss inm all branches. of - "' ..
enginoering, attompts are made to work-in the region of fluid ‘lubrication,
~ Numborcus rovorts on besrine tests ghow thet more viscous 0ils ro a bettor .
" guarentes a~einst hydredynrmic end bouii:in[ry JIubriortion, which shovld bo avoided
as far as possible becrusc of the resulting wear sud tendenecy to seizure, As
" %0 the ol consumption, it deserves particular attention, On the stremgth of
prgsent knowledge, oil consumption dopends minly on viscosity and vaporisability
" Fig, ) shows the camparison of . consumption for two oils of -different viscosity,
‘based ‘on tests carried out hero years agoi- Rocont Tntava Yesss confirmed these -
results as woll esirowngmore light on <the importance of vaporisability, It cam
~woll be assumed that consumpbion falls off #s the vissositv rises, even if the
- resulis are strongly affactod by other caucos, such ns tho conditions of the
. enging, the moede of driving oto, 'The reguiresont of e good low tomperatiire . "
. charactoristic with low consumption and grod lubriocrtlan oan only be met by B
~ *he use of oils with a flat vioeosity temperature curve, i,o, with a high vissosity
index or low polar hoight, There are various means to irprove the viscesity ' = -
tompsrature behaviour, Nost popular is the Oppancl mixture B,15, called Paratons
by the Amoricars whioh containg Oppanol B,15 developed by I.G, togethor with -
, Standard 0il Compamy. = I e o e

-~ . -Oppanol is a clear colourless liquid having a molocular-waiglrb' of between.
8 fow hundrod and many thousand according to the zanufaoturing proooss, Its: -
. consistency ranges botwoen that of a thin 0il ard that of a high viscosity polymer
- which hkardly flows at all, It-is a- puré hydrocirbon of “minly soturated charactor
- with a H/C ratio of 2, It.is soluble both in mineral and in syothetic oil in '
any proportion and it cammot be detocted without wlaborate chemical mothods,. ..
This proves that it is not altogothor of o different mature from lubricants ag

it is ofben agsweod,. . . .

is shewn on Fig, 2 afber Pmeriern ‘tosts, Ovpanol in different dogiecs of ~——

.-conoentration was rdded to twa oils of equrl visaosity at 99° but of different

- Val, Jith a 5% oddition in oil 1 the V,I, roge from 26 to 111 tnd tho polar -

- hoight foll ‘off from 3.9 to 1,7. The offcet is less marked but still quito -
noticeable on oil 2,, which had: originally o good viscosity temporature e
characteristio, Although Oppanol produces such unusual varistions of vigoosity
end visgosity-temperature characteristics, the other physical and ghemieal .

- .congtants are hardly affected, Spegific gravity, ignition poin; flash point, ‘

...pour. point, colour, Conradson test, ecidification and saponification coeffioient,
there are gonerally the game eg sin the basic oil, Numerous rccent ‘morican ard .
Gorman tests cmfirm this point, At high tomperstures Oppeuol produces mo oil

U7 The inflienca of Opponol on viscosity -nd viseosity temperature bekaviocdr

~carbon: it burns.and cracks without leaving a residue, -



- +Tho viow that Oppanol leads %o gumming ‘of tho boaTing surfaces, of

piston ard cylindor, ete, ic wrong, ‘This theory results from the fact that

‘Oppanct was compared to rubber, which hes bson Yontntivoly used in fmerica ag
an oil additive, . Tvidently ru Opratiol adiition elways. implies. thiokening,. .

.. ospecially et low temperaturo, —Tho viscosify inoronrce howovor is ocusiderably:
- grestor at high than at low temporatures, Fig, 3 shows the offect of en - . - 2
- Oppanol addition on the viscosiby curve of cu srmy motor > il with 0,7% 'Oppa'n'ol.jr
- If wo compare this with tho origimal-oil al equal viscosity, we find for'a. = !
JViscesity of 20-c.8%; about- 71°C in tho tasic oil egeingt . 80°0 ‘aftor tho Oppanol-

hes been added, This @ifferonco of 9°C grows with the tomperature, ..+ lowoy -

tomperatures, o,g, at 600 ¢, st,, tho -‘compai*q-&u‘i‘éi'-d"i'?ff'éfcme'"is about-4%-and at

‘intenso cold, 40,000 c,st., measuveronts in The Schvmigor spparatus showod 1,5 to 29
This oxariple proves the' at low tomperdturos oil thiclkens only to smll extont; -
the conolusion may thorefere bo drawm that Oppanol doos not noticeably affect “the
start characteristio. ' If a viscous mineral oil is used instecad of Oppanol, the
~superiority of the latter appears rarticularly’clear, Thickening @ oil wag not -
pushed gs far as on Oppanol; stilt-fhis wmi VoS at 10w temperature worse.

.phnu'Op‘ﬁa:;dl-oilg. Brealing off tests in the I.6, cold cabinot gave similar =

~ results, Extensive engine tosts on low temperature sbart oheracteristic were

: parried out in. the U, S.A, . They slvays proved that the results agreed with the,. .\

—exrbrapolated viscosity value, i.e. two 0ils of oqual extrapolated viseosity dlways "
had the. same startjchamcw‘:eristic,,indepondcntly of whether they conmtained . -

iy
o

 Oppanol,  lio gumming waeg obsorved, -

T% can thereforo be {aasﬁmcdf £rom tho é’cov,é that as anaddz‘bzvo‘tooﬂs
Oppanol has n6 negative properties, The positive effect, i.s, reduction.of oil
. consumption, will bo nore. cl,carlyill\zstm-bed_.}:glm, - . SRS

. heoording'bo Mmorican tests am oil of 1.88°E'wms thickoned %o 3,01%B et . .

99°C, In-the process “the viscosity index rose from 103.to 119, the consumption-

foll from 3,24 1t./1,000 tm. %o £.28, i.e, %o about 2/8 of the basic oil,” -

B  Similay tests werc carried out by the. Exp_or?imantal Station as earlyas .
1935.(Fig.4,) Those tests cn two 1.2 1t, Opel cars covercd & rum of 600 to 1,000 Iom,
Tho 0ils used were Gargoyloe &.F,, Gargoylo iretic without erd with 1,5% Oppanol,
The. tests give a olear picturo of tho -consumption-figures, ' The very high oil o
sonsumptions in tests 1 & 2 are due t6 the fact thet at the start the two engines -

7ere corpletely dry and the quantbity corresponding to the initial oil film remained

in-the engine when it was draingd, thus producing an additional anparens oonsumption,
The graph shows clearly tha t Oppanol oil hag o lower congsumption than the begic -
0il or the referonco o0il of =bout double viscesity, ~e hnve ‘ropeatod these tests
on army winter oil, carrying cut both leboratory end ruohing toets, ‘Yo were .
however, umble to show*so-clearly the positive action of Oppanol by roproducible
tests. .. The wariations. of tho consumption cxceed the prevailing differences, e
hops however to obtain relisble results by improving the test methods, Tests are
continuing, . - . : : Ci o T :
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Pig, 1. V:iscosi‘hy and- 0il consumption,
“Fig. 2, Influence of Oppanol .on viscosity and viscosity temporature oham'cter'igf:‘ic; A

Fig. 3 Bffect of Oppanol additicn on Viscosity curve,
«-Fig.' 4 %ffoot'of Oppanol adr‘liﬁc;n on oil consumption,





