 FD2866,46115

e ClA

»}gwhich_represents [ uniform mate 1a1§ were” tested Ln the,

following 3 ooparatus"‘

1) The four ball machine : “hisvﬁests"undeﬁ makimum"

” pressures until selzing begins ( 7 10,000 kg, sqo o) -

o) The wnar testing macn1ne"Thls deterninee th° wear

- .at mldala to hlgh pre=sure8(frow 13 to 1"00 kb/su cm)

’-5) The Wieland maohine.v Thls mea*ures the frict1on

~coe1ficient to high pressures (2200 kg/sq Qm) and  -
aetarmines the selzing loadn_ : N
. In some’ resnecus the results agree amongst one another‘ in
 most\£gses however contradictions ex1st. "As the test |
,conditions for the various aooaratus dlffer from one Lo
. another comoletely tne evaluatlon of the dlLferent oi1s
‘affgrds vé?y_d;ss;milar results. Further test will have
to'show which-appgratué aﬁgroéchés pract1ba1 anditions '
wlﬁqsﬁ;f » | | =

I Purnose of the experiments,

-

The ‘purpose of the nxneriments was 1o ezamlne tha
luoricating caaaciuy of 6 0115 and. to correlate the results‘
which were obtawned with the 3 apparatus at our disposa
~ the four ball machine, the wear testing machine and the

Wleland macnine. - _ '

B & & xest Eguigment.
The four oall machine, as de@crioed in, report No, 295, was ‘

used as the test englne though the design wns improved

-‘upon 1n p acticeo



“ﬁ vear testing mu0h7ﬁe ( e report No. 388) was

zmpronsd in ﬁhe*foiiov;ng way. Iqstead ofﬁbhe cdst 1ron

plates whioh aro~often not unifovm in their str&cture,

brass n*ns were used as w=ar uarts and a° friction surfacesx.

uhin strlps of stee1 were employeu in place of ground drums;
Testing oils ny means of the Wieland machlne (similar_J

to the Almen maehine) mlsiatur pi£§£§ msde of steel were 5

: usad' thesé are 1oadea by means of plates laid upon eaoh
other until seiz 1ng results.- saeh pTaLe exerts é surface'
pressure of Q0 kg/sQ ¢m upgnlths bcar1ng.al The numoer o;
plutes reouvred to brino about seizing sre‘a measure of the_v
lubricat ng capaetsy of the 0#1 A fricthn balunce makss -
it possible to measure the frictzon moneut which results. |
The bmparature of the oil at the beginning of the experiment»
is equaLwto room temper&ture, it increas*s by the end of g
the experlment to- abouﬁ 40° to so°c in aecocdance with’ the |
duration of the 1atter and’ the frietlan moments whicg arg
set upv A more detsilod aescrlption of the Wielana machine,
is found in the 1iterature.:f; g-A: _ | T
+ Kadmer Fr. Lubricents and mach1ne lubrlcation. Berlia 1940,[
s 509‘ T R TR St

R III Carrvin out-the -
S Coen T exgerimen . '

The oil tests in the four ball machins were cs"ried our*'

at temperatures betwaen_zo and 16000; in accoraaneé‘ﬂith the
method described 1n rcport Noc 29.:ej '

. When tests were made on . the wear testing machlne, the  °
former ws”e made to last up to 60 hrs and the wear was measured
jasa function of ths time. . Thls.was achieved by measurlng o

the diameter D( see fig. 2) of the wear part arter 1 5%,
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40 and 60 hrs resply. The oil temperature was kept conatant
4
- at 50 or 100 C during the experiment. The load on the

= wear nart aemounted to 10 kg, tha number of backward and fbrward

movements per minute to 100 (cf._report No. 388)

When carrying out the Pxperiments on the Wieland machine

P L

the test 1nsttuctions we G followed. -

1 , A completa account 11 fol1ow shortly-on the individual
“*tsst machines.‘}f‘:_ n ' Lo y :‘l c
” “i;_ Six synthetlc products each of Wthh reoresents e uniform

fmatgrial were_testedf_ H8, 832, 588 and H 140 are hydrocarbon )

olls of differing'v130031ties, whilst»H 42& represents an ester.

01 {“Vlécoéiti'in céﬁtist&kea

0% s% _ 300%

HE  158.6 36.43 - 8.53

R 16 325.5 . 68.3  14.23

S Es2 7rsz 1877 22063

H 88 “ésss' 525.0  42.42
B 140 4349 518.3 ' 55,7
B 426 146.8 . 29.41 6.4,

IV Test results

:_Four ball machine

_ The results obtalned with the four ba.l machine were
flnfluenced by fairly strong scatterlng..- Form fig. 1 jxy\\
- is ev1dent vhat there is no definite relationsbip between the
“behaV1our of the oils; th1s is illustrated oy the 7130031ty
vfor example. Sqrprislngfxswgne,fact.thagjpgg ester B 428



behaves unfavourably under thelﬂgh surface pressures glven e
2
';here, whzlst the wear tests 1ndicate an exoellent 1ubricating

,'effect for thls materlal In thls connection it has to be
mentioned that some orelzmvnary tests were carried out w1th
fspheres of ulfferent herdaeSS' the ester was lylng as high

g8 “the. best hvaroourbon 0113. ' Further tests arexbeing

lcarried out to exnlezn thls phonomenon.

Wear testlng meohine.; ",“1". . .}4 . | o
' Wlth thewear testlng machlne the o;ls were tested at 50°
‘and 100°¢ ( rig. 2 and 5. ) in both cases. the ‘ester H 426

"showed the 1east wear.» The other OllS cennot be determined

ﬁi'cons1stent1y at the two temperature | Whilst 4t-1009C the

'thLJnest 0il; i 8 gave the greatest Wwear and the others
U.‘arranged themselves in order of thelr viscosityq at 50° thls
1behaV1our was not observed At ‘this tempereture after the
'ester the thlnnest hydrocarbon o;l HS showed the smallest V
‘ ,wearg then follow H 16 H 140 eno.ﬂ 88 H 52 cuus—the last
;.two, It is noticed that the two uthfeSt oils Hﬁéé and uldo
B show na 1ncrease»in the wear after 20 hours runnlng tlme '*j
’whilst the other’01is show an lncrease in the wear even afger
- 60 hrsa_ It-io to be assumed that after earrjlng out the o
experiments for 100 hrs.vend more another order. would oe set7,
up for the ezflolency 01 the 0318, as wes the case after,&
5.60 hrse; The fact thet en inereese.of the oil tcnporatuve
 from 50 to 100°C do=s not- brrng &bout an_ increase but a
Tdecrease 1n weer 1s 1nterest1ngs-' Eepecially remarkable is
ethis phenomenon with very viseous ozlso‘ To clarifv the
rdependence of the wear of the oifferent 01ls on the temperature

further eﬁperlments are belng carrled out and tne exoerlments



ementioned die‘cdmpléted;:’ ¢ﬁ is oossiole that a uemnerature

1y

Again the ester tahes uo an exeeotional 9931t10n.- 'ihe

fwear was not only remarkaoly low but 1t was alsq/ﬂeunﬁ to be

~1ndependent of the temnerature of the ezpemment° ; v'%“~4—

N

: Wie1and machlne. L _‘,.I Lf |
L : The tests on he'Wieiand ﬁaohiﬁe dve strongly alfierlng
.e'results ‘as was shoﬁn ny these instances (flg ﬂ) ‘ Thls |
ffappllee 1és; to . the frlction valLe than Lo the number of
vplates Wthh orlng about thc oelzlng of the bearlng%. In
,thls connecpion it ia nofxceeble that uhe maln feature of
the devwatlon con515n° of the values being equal to half
of the maximum valuesc, An eva]ua ion of. the 01ls is hardly<¥
_;nossibre on oasis of thoce resul?s. Slﬂ*larly uhe coefficient
‘Q.of friction Wthh is evnveseeo by the slope of the. curves,
.Qees\not glve é criterion for gudglng the oilsu One can
;ueflnitely say however that the two thickes+ 01is give the
sma11e°b»coeffielept of Priction. Tne two oils which are. -
most v1scou"'oehavo to 8 cerbaln extent ex ceotionalWyc‘-‘
_A:Whifs* the votablonal fo;cee fo~ all o;ls 1noreaqc epprozﬂ
‘meteTy in a etraicht l*ne” B 88 and H 140 show a paw abolle'
ﬁcourse, i. e, at ‘the - beglnninv of the exoeLLment l*ke 1n the
‘lcaee of small eurfaee prassures the rotat onsl forees and
ftth the coefflclente of *rlctlon are very smal.l Then
Jthe curves rlse ve y qulckly dna end up bv a re1utively pre-’
maLure SGl%&ﬁg of the bearlngg - | o
. o a@erua1n efuent this corresoonos to uhe resuTES‘

. obtalned at aOO 1n tne we ar uesting maenlne & temnerauure

"at Wthh probablv the testlng in tho Wloland machvno occurS:b



H 88 and.H 140 shOW*no wear af er runn1ng oerlod of 20

or’BO hrs at 50°C in the Wieland maenlne (cf flg 2) and

thus they'make an excepsion as conpa"ed to the oﬁher oils.f»

It appearyfthag here the Speelflc surface pressure has *?

decreased to such an extent thaL T_ou:.d frlction could

| occurn vh;ch gave no wear. At the beginn-nc oP the _
'experlmert i e° at hlgh suvzace gres uree the “two- oils are;
emarkable in, thelv behav1our as . reault of ve;y steep
rise of the wea<_curxe+;zhls phenowenon cun be eyplalned
by~a poor lnflltratip n of’ aae.011voetween’the ruobing

S . o
~surfaces.: L

' Final bonclu310h°-~

On basis of thbSC exoc_~aents thc follow1ng connectlon'

N

A wec found S ) _' s - .wT "
Ve“y tth& oil 1n the wear t ting maonlne e at’ h:gh
epecizie loads briage about a’ very nlgh wear and in the

Wieland machlne Dremature seiz ng ' ”he 1es SOl - for this

is.small moolli+v og the . Oll molecule -and consequently-‘

a too slov vé i L g of nhe o*l oetween the ruoblng surfaces.’

rF‘he same thlckly flow1ng 01l shows 1n tne wear testlnv :

..machine a. vremature ana complete btoppugc in the Wear—as

a resu1t of - the dimlnlshed ohrf80° aressure brougﬁt abaut

by a hlgh wear at the start and 1n bhe Wleland méchlne a’
‘t remarVably low COfolCith of frlctlon au low surzace load

1

The reason. for thls 1s ‘the &bsence of metalllchcontact and .
thelformation .ot llOUld ¢rlct10n :vhlch or +hlck 01ls is
possib]e at hlgher surfaee oressuree than for thln oxls,f

In thls connectlon further conlcu51ons cannot be arrlved

ata In partlcul EI' ‘a I‘elatv o‘qshlp 'bo the J.OU.I' ball machine



is ¢ackingn,_ Under these o*fzervng uircunstanees agreeméh%

cannot—be*exvecten. ror the—all teéﬁé-tne épparatus which

bssh~approximatcs to Draetieal condz*ions is go be useé.v
: “he—tnsts—wnth thcse six omls are being conﬁinuedg
It 18 to be investigated uo wﬁéé"eléé££ the accuracy of
the measurements can be increased oy flttlng up and improvzng:
the apparatus., By examination of further lubrzcants etill

_further ezperience will have to‘be gainedq

Plate l.
Fig. 1.

/ e

Testing in the four ball machine
15. . at so°c L

Testing in the wear tasting machine over -60- hrs”

mg, 3. at 1oo°c

Eiate 2.
Testing in: the Wieland machine,.
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