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2 Qualitative correlations:-seem to° exist between the
-0iliness of ‘the compounds and ‘their molecular: volumes:
and: molecular cohesion,: 1.e. P meltins point, bouing
point, viaooaity, ‘eto. RN

'-3. - The compounds in uhioh the henzene nuolei are com=-
bined by single bonds were- bettér ‘lubricants,than these
hning the benzena nnoloi cambined in oondenaad form,

l.. : 'I'he oinnesa of a cyolio compound was better then
.that of a chain componnd ha'ins the sane numher or )
- carbon atoms. .

I.. m_om

It :-has bet eported 1n ‘the ntemtnrc tlmt pararnnic hydrocarbons have bet-
‘ter’081iness-characteristics than naphthenss (Ref. 1.), and that in the case-
‘of ‘straight-chain' hydroocarbons ‘the oiliness Iimproves as the moleoular weight
Jinoreases (Ref. 2), and that chain hydrocarbons are better. lubricants than

- oyolio oonponndn Ref. 3), but almost no systematic studies on the oiliness
.of pure oyclic hydrooarbons have been published.. The molecules of mineral
lubricants are said to have a cyclic structure with side chains of various
lengths, and a systezatic study of the oiliness of the pure oyclio hydrooar-
bons u martut 1n tm.s branoh of the uvutlucion of lubricants.

I1. DETATLED DESCRIPTION

Studies on these problems were condusted during 194%.

Ao o8t sdure and Samples Use n the Test
1. 8 ara The throo 2est pleces of tho Dooley sachine
were nged an eo steol balls _(dia. § inoh) woro substituted.

Tho tost plate was sade of cast steol.

2. () the Plecss. The teat
pleces a. e test L0 Were ot washed. w pure potroleum ethar
and othylother, polished with 0.5 emery paper, -and thon washed.with
distilled water.

They worv next purified by means of eleotrolytic reduction, efply-
ing 20 mA. omont. for JO ainutes in a 2% %e0ll solution using e
oarbdbon anode. Thus treated, the teat plate and pieces were wached
“with nnr ‘and ‘aloohol, and dried (n vecuuz.

The oil mt sazple was rubdbed on the surface with a pilece of filver

-paper, and melsuresint sas aade ;o siputes after the test plecss
1 vore ntm with the on.

nu_mm - suzu Jootrtuenu of friotion of varicus

*
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f‘pure hydrocarbon o:!.ls, alon and-’ 1n 5% benzens’; eolutio
sured;at room temperature at’temperaturs; higher th
ing points ;

l,. COm ounds- Used for the Test
oycloﬁexane, napnﬁalene, “tetralin,

puriried end used in f.he teet.. :

decalin, and; enthraoene ware

Diphenyl end diphenyl benzene were’ prepared through the thermal
-condensation .of benzens (Ref. 4), &nd the hydrogenation’ produots or
diphenyl, anthracene, and diphenyl: benzens- were prepared by high
pressure: bydrogenation: {Ref. 5).

The. compounds used and their characteristic propertiee ere sumeri-
zed in 'J.'eble I(B)27.. - .

B. Results' . -~

'rhe results are smr.r:\erized ‘{n Table II(B)27 and are represented grephi-
cally in ngure J. 3)27. .

i The- eubatenoea -hich had better oilineee were also better of1i-

ness oonpounds 1n a benzene eolution oontaining 95% by volume ot
Abenzene. :

2. " ‘Benzene Ser es.- Bemene. cyolohenm. cyolohexnne hnd better
oiliness than. Sinzene as alrealdy reported (Ref.. 6) . )

3. Napheha;eg% Ser;oe.- Naphthalene, tetralin, decalin. Contyary
to_the case 0 o benzene series, nepht.hnlene bad bstter oiliness
than tetralin. Such results may be due to the greater molecular
sohesion of naphthalene. In the ocase of the benzens series, benzene
has a greater molecular cohesion than oyclohexans, but the former
had poorer oiliness, and such results are attributed to the -azaller
molecular volume of bensone. Decalin, however, had better . oiliness
4han tetralin. This is sizilar to the relaticnship between ‘cyolo-~
hexane and benzene. 1n brief, if naphthalene is hydrogenated step
by stap, its oiliness becoaes -Lfirst poorer and then dotter.

L. Other Serjes ~

a. Dipheny) Serjes:- Diphenyl, phenyloyolohexane, dioyclo-
hoxyl.

b;"u%m- Anthraoone, tetnh.ydroant.hreeene.
au canthrscene, perhydroanthracens.

”,”W- Diphenyl b..,,,.,.. mm:o«.

The change of oiliness resulting tron eu ht uon
of these other coapounds gave nnﬂt- vbig: n.ﬁ’ _those of
“the naphtiaiens saries, -

S-WW

a.’ Froa tho above results, it say be sald that, {n pnml.
1f aroeatio hydrocarbons are hydrogenated step by atep, the
oilinces of the compounds beocomws poorer at first:-and-then -
improves when hydromulon ie euplne. Also, qualitative
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jpeund ‘and thei.r molecular ‘volumes. rand molecular cohesion, :
omelting point,: boilingl gint‘- ‘'visoosity, et Suoh rela-
g i ST

5 " ons” beepm’e's;_‘ gredixéily‘ better
-in the Zollowing order. '; Lo i C -

Benzene series > Nephthalene series Y Diphenyl series
Anthraeene aeries - Diphen.yl benzene series. o

The oompoun.ds heving the benzene nuelei oombined wibh
aingle bonds were better lu.cicants than the compounds- having
- the same number of nuclei combined in condensed form. .

6.. com arleon With Chain Com ounds.- '.l‘he oiliness of n-hexane,
i-hexane, and n-pctadeoane were measured-and the results were com-
pared with thoee of oyclie ‘compounds having the sameé number of car-
bon atoms. )

The cherecteristioe or the compoun.de and the reeulte are. given 1n
Table III(B)27 and Figur "3(B)27.

1

It eppeere ‘that the ei.nneaa of a oyclio eomyeund is’ better then

_:thnt a chain eenpeund huing the same mmher of oarbon atoms.

III. COMUJSIONS : e v

r:en the above results, it was concluded that nepht.halene, diphenyl, anthra-
oens, diphenyl bensens, perhydrodiphenyl benzene bad good oiliness character-.
‘istios, and of these, eenpletely hydrogenated diphenyl benzens was the best.

1.

2.

3.
'y
S

6.

geteronoee

Eadmer, Sohmierstoffe und Maschinensohaierung, 313 (1940)
Pinoh, Congross 4. Inst. Mech, Eng., Oot. (1937)
Baray, Frod. Rey. Sos., A 10, sel (1922}
3. chea. Soo., {192
AXAMATSU, Bl. Chem. Hoo. :ram. 2_. 288 {1920)
Sohmidt, Ann., 118 (1880
xmii ? Roport orf the npernl Eaval Yusl Depot, No. 128, June
3
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