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THE USE OF THE 1.0, TEST-ENGINE FOR LUBRICANT TESTING

(Laétura.givcn‘atfého conference of the lubricant Panol of the

DVL in Berlin, on tho 7th August, 1942).

 SUMMARY:

" The I.G. tost-sngine for the dotermination of knook

rating can bo adopted es an oil testing engine aftor
& fow minor modifications have been made, enabling
one to rocogrise and study ring-sticking, Test = -

~conditions, proossdure, and tho actual tosting will

bo doseribed briefly. A4 sories of tests under
tentative conditions gave tho ‘samo elassification

of four aoro=engino oils as the BIMW 132 single -
oylinder engine, the repeatability being satisfactory.
The ond-point of tho test is not always ecloar, as -

- power decrease nnd blows=by do not always coineide,

Improvement in that direction must bo sought. A8
the'testg;gggﬂggppising,'thoy will be continued on -

two I.G. test-ongines, - -
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Tho toehnlcal tost~stand of the I.G. Farben:ndustrie haz reo@ntly

‘éarriod out tests on ringsticking in small enginea. The 1.6, teat-“
vengino for knock rating soemad %0 bo espacially suitable.

—-- - Tha- genoru& princ;plc of the motor will Jbo wollﬂknown.. In the »
following i1lustration (1) two sectional drawings of the motor are shovm.
It is @ four- stro?o unﬁano, hos a sbroko of 100 nnd a bore of ‘65 mm.

. : Parts necosaarv for tho bcsting of fue;, like varlablo comprosaion~
rotio rogulutor plus scale, bouncing pin indicetor ‘otce; haveo boen.
‘ omzttod. : Tho compreacloq ratxo ir got 1.)65 throughout all ‘tho teqtsn

The- onglne worka Wlth 8 light motnl pluton; “tho same metnls a8’
in tho large nizo engino came into contact with' tho 0il, o condition
~which is.of importauoeﬂ iu viow of a. po331blo catalytic reuction on
“the lubx 1"o.nt. - :
‘ &» tha beginninv, dlfficultios with valves were oncountoren, :
oapeciully with-the exhnuat valve, which Joaked- frequontly aftor a fow -
“'hours, and 8o cuused a docremso in-pover.  But by using the now ...
"lendod gasoline proof" valves of the 1. G. ‘tost-ongine this diffxculty
s ovorcome. . : B

Tho-fact that the IGG. +eat~eng1ne is driven by belt from a
symbronous gonerator working on multiphase ourrent is very canvenient,
_espeeially in regard to simple manipulation.  In that way tho. regul~ f
‘ation of re.p.m. can bo dispenssd with ag the molor rung eteadlly with

only.very siight var1nb10n39 at conatmnt gpeed. .

anourablc alsg is tho fact that the motor poswssue:wot cylinder:
11nors. ‘This in turn onablos not only a simple and oheap renovatien
of the piston running surfeces, but somoth1nv mare 1mportant namely,
a constant 10ss of hont, as tho wall thickness remains the same through-
sut..  That' condition is of gxcnc imnortunce for a constant pzston
—~emperature, o - , ) o , - S

Tho method of lxquid cooling is “also vory ndvantmgcoLaq It results
"in o constancy of the eylinder temperature, which conld nsver bo '
achioved by air cooling. “Tho use of a cooler to condonse,tho »
‘ovaporated ccoling médium onables nny dosirod tomperature to be Lsp "
‘with 1ittlo variation. = The cooling liquid ia triglycol {B.P. 260 e
T obtain lower evaporation temporatures, triglycnl was mixed in
appropriate prooortlons with diglycol (B, P, 1950) In that ranner any -

dqsi*ed uomperatuxo bctxccn 195o and’ 860 ¢, can be obtained..
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Rormally the engire has a circuln%iﬁg"lubrication system, in .
which the EAJOT puwp sucks tho oil from the sump oand pumps: 3% drop-.
wigo into thvjholl@wed.erankahuft. Through a boring in tho crank~ -
Shnft-tho-oil“ig-sprayad'inﬁq the vounocting rod bearinge For the
first tests on lubricants thot arrangomont was kepls. But soon.tho
aamo difficulties s with tho BY¥ 132 wero sneountered. ~ Thore is 10
econtrol over the amount of 01l thot comes out ugain,nt“tho-connecting;
_rod bearing, and ho¥ much leaks back into tho crankcaae without taking.
part in'the:cylindprjlubricaﬁion. A1l measurements of thoe omount of

. circulation per hour are of no mvaily if there ig no oontrol on tho way .
the oil is distributed throughout the engine. ‘Yo solved tho problom
‘simply.-and redicelly. How the oil tc not brought to the: connegting rod
bearing through tho snside-of- the crarkaheft, but by means of a nogzle
aituated on the side of thu crankeaso -in ths samc plane os xho<connoctiﬁg_
‘yod. - In that mannor tho ocnnocting rod rogeives ot every revolution o
constant amount of 0il f{rom the ouisido, which in turn is sproyed round
and 80 1ﬁbri¢atas<cylinder and piston. Such, an arrnngement‘is:onlyu‘u
possible if thgre'is.np‘slide beering.  Hore again the adﬂantagefof‘~
tho.1.G. test-engino is denonstrated, whore the cranusbaft-and.its o
gonnacting rod run oo ball and roller bearings, both of which run
satiafactorily witk lubrication by gpray and oil Japours That this
“ig poscibie-is. showi; for example, Dy our-sngine which ran for 200 hours
an-thig lubrigating system, without any worldng difficulties. s

Also of intorest is the‘&rrangemcnt of the sumpe The oll wes

collected in a rececptacle outsido tho cngine, which simplifies the

measuring of oil consumption aﬁH‘EI?cu}ation;pund.alno the installing

. .of ap,oil_pgutiqg'@rrungemmnt; . fho oil guantity in cireulation vas
‘vory smaoll, only 0.8 of a ltr.. ' — e T o

\

In pnepgrgtionvfor~tbo test and tho actual testing the following,
brieflys can be addede Ono -hour bofore boginning tho tost run, the
eoolingkiiquid”andwthowmotor casing ore warmed up electrieally. The .
heating arrangement installed proved too weak, s0 that 1t took 45 min-
ukes to receh tho Teguired tomperature after the tost run had beguns
:As,tha,ongine"runa from the .start with opon throttle, tno power is-
higher thqn nbrma1; beeause of tho iow. tomporasture of ﬁhé'cooling'ltquid'
ot the starw. Only after the cooling liqui¢nhaa.reuohad its determined .
tomperaturo 4id the power attain its normal ievela This tokes usuvally
half to throe-quarters of an’ hour. 1 7 ' : :
S v P _ ; . o
During the test'tho_following‘cqnditions"wcre kopt'constantx"i tho
temporature of the cecling liguld, r.pom., the fuol consumption por hour -
and the oil-cireulation.. = {300 cem/h.d. - Tho lubricant was no%
boing heated. The oil inlet temperature is scmewherc about 3000,



ond. erankense prosgurs,

-3~

Tho most important faotors for the ond of tho_tost, namoly powor .
ro, arc carefully obnerved and reocrded on automatic.

reserding charta. Iliustratibn 2Tshpwa?tho“p@gprded_graphvof.pawer_and'

pressire in tho erankease during o -tost. It 'can clearly be soen that the -

.povrer is groatest at tho start gnd = as it has been mentioned bofore o that

"no:mal”pvwor,is;geabhud-cply aftor %0 minutes. The blow=by is nlsg vory
“high at tho bogimaing. It is acsumed that the incressed power o5 Woll as

the not yot run-in piston rings are responsible for.it. . Fram then onwards
the power remains constant, the prossure in ﬁhc'cranycq;cbnltwrs_pnlyv
immatorially until ring-sticking apponrs, then the prossure incroases

~ gréntly and at tho same time a power docreage of 20%_15.apparehti*"Suohf'l

o clear and convincing indication of the conclusion of tho test is undoubf-

@dYy ideals” " Unfortunately; this happens enly in two-thirds of the runs,

in tho othars a power dusrease of 5% vas obsorved beforo blowebys.  Tho

‘gecroanO»intanéified.at the moment of blowsby. - Illustration 3 showa an

-exampla.- - Ono sces,thoufir$tmpGW9P,#Q§F°33?WthPTf11$§9ﬂfé dnd after 12
hours the blow=by and ancther doeroase in powor is observaed. . -Ons ean

adsume that ringesticking had alroady tuken placo aftos the first dasroase

in power, an assumption which wes praved by oxamining ong of theao onstes.

-1t goems that the carbtonised 0il doposited on tho piston; sspoclally in~

‘the region of tho rings, seala the piston, so that at first despite ring=

sticking no noticoable blow-by increase cen bo observed.. . Crly graduelly

. do ‘the grses penetrato pautjthc‘piétdn inte the erankease..  Illustration

4 ghows that this'prqeess'is gomotimes very slow and laborioﬁsa} Rora, -
the first desreaso in power after 6} hours is Tollewed by a short recovery, -

then a sccond decrcasc'iBArceordéd_untilfsinallyfatgthé third power decreast
e strong blow=-by is observed. : ' S

. Thirz occusional blovby doley impairs u slear-cut pisbure of the
oonclusion of tho test. ' The power dogcreaso on its cwn is not guffieiently
olear to bo . rocogniséd by tho operators overy time without excoption as
an esternal-indicntion. of tho conclusion of tho test. It would bo
extromely dogirable if tho extraordinarily great pressure increaae_ipside'.

%he erankoaas could be zecepted as the criterion for ring-stioking. It

-may be possible te find a sclution by an appropriste alieration of the -

piston shane, but as it a~ . ars also that tho blow~by deley is connected
with the position of Lo ring gap of the firet ring, furﬁher-iﬂﬁﬁﬁtigdtions

" on-this-point ars:i.guired to clarify the position.

R 1
¥

, Inﬂdeaid;ng thaAguiﬁﬁbility of a small qngine,fthq‘question'of
repeatability of tosts, thé roletion bebwoen resuits of small oengine on

%he’ono hand and large engine and practice on the other hand also arises.

Illustratipn 5, shows the results of teste with four olls et differont
soolant ‘temperatures, wherein for cach test two running times are shown,

tho first power docrgupq'as woll as the.bIQW°by Béing considored.
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‘Thoso ourves are based = aocording to tho, faots proviously exploined -

on ‘tho rumning time to the pover dooroase. - Zhoy ‘ohqw'n'mrked. suporiority.
of Rotring over Aoroshell, egpooially ot low tomporatures. Tho oynthetio "
lubricaat :SS 978 5o 0.04 roaohing 10 hours in the B, was alao alightly
better than Botring. — Tho two tests run-in the Y.G. test=ongine gavo tho
game regult (thore is only ons run) on 85 902 F 25 without ndditive, but -
it tallies very woll with the 16 hours runaing time in the B, ~ =~ ' .
. Ono com oboervo that botwoen the I.Ge tost-engino and tho BF single~
oylindor complete agroemont oxiots, booause of good rolativo ‘retings - -
Tho grapho on-hand-aleo. show at loast two ‘examples that with inoreasing
tomperature of the cooling liquid tho running timos not ouly diminish.-.
but also oome GO near togsther that a difference con gearcely be doteoted
et oMo ..o e b
.- Theme are the rocults of the firgt tect sorios run on thio engines -
In view of tho faot that the tost apparatus hao still a m‘-mhortooninge'
“ono ocan be satisfied with theo regulte.  In tho moantime we havo .
oonverted another 1.8 teot-engino for lubrioant teoting, and the -
' gxporionce: gainod on previous tecto hao. boon: wtilised. - It %o hoped -
_that suoh regulta’ will borachioved, that thoy will not only supolement
but in time roplace those of the BN 132. o =
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