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PURPOSE OF THE E‘(PERD&E‘NTS

: In oontinuation—of%he—oxpermemtal ser:.es carned out so far, i-he .
following oils were testad_with_r gard to nnp stzoking' : . PRI R

SS 904 fram the Leum product:.an, with pour nomt aeprescant anﬂ oxidation

. B oter. PR T o w SIREEIN S .,’__ I _,_,.,. BRI

PR T ,Ethylene polymerime from 'bhe Leumgroduetion
v ’S 904*015%3?8 + 0,1 % Pro..
L 88 90 e 2,., FVO-D.is'bzllu’bo s R
- 88 904 + 0,27 BPS - ‘ SN
8590 40,27 pES +02,; Pamflm:r R
55904 + 0,2 % BPS . .
88 904/6 ‘but dxﬁ’oren'b me‘bhod of manufacture

.a'.

TIL, és 905 wi'bh oaida‘bion promoter

;‘s'~‘ 903 S o
8§ 903470, 15 P fsspeqs +0, 1 BPS
. 88 908e/0,05 ':~ . 88908 +0, os/ Anilido-Bthune-Thiol
‘ j“‘sq so.e /o 10 IR ss 903 5-,_0 10,, Am!idc~Ethane~Thiol

III SS 904 withutvlphenolsulﬁde umier vnrwus 'brentmsnts

s 904" F A
§s'804g” ' ssgom 1
S8 904gw. o 53 904 4

.2' BPS with AI ‘brea.ted o
2 % BPS with Sn Lraited , »
2 % BPS with 8n’ trea*ced, but othor maﬁnds,
“of manufaoturc, SRR i :
27 BPS = Yethyl ethor Ai treaf:ed

~Dr, Wiogburer - - v

0
0.
0,
3890411 o smsmeo,
0.27 BFS, Fi-tranted
0
0
0
0.

859085 T . ggop
oSS 904k . gs o

-!-
: i +0,27 BTS, Cu’ ‘Ere‘n'bed
L 887904L - 88908

+

+

+

_ .24 BPS, Zn trsatod
 §580a. . . 55508
S§8Mp . - 55904
s 904p/2 58 9040

2% BPS. (ga)_ .
2% BPb, Sn (OH)g tz-eated
Q, 1/5 BPS :

m, Cmeroiallyﬂnsed_oils‘mth Butvl Pheolsulfzde (treated wr&h Sn)
Potring @ Rotring + o a BPS (g 4)\
Stanavo 100 Lo i

. Stamavo 100a: 0 Stanavo 100 * O 2 % BPS (g 4)



Ve SS 904- mth :mbstancos improving tho lubrv catins oag&oi'w.‘f.,

55 90 4 zf'(G eac 74)5' | R
(G 66 . G_'ML -_Pen'baory&rib.-esterified -with
0_9 1o:acid A

"‘VI. V. arzous Oils

e s i
85 20 ﬂyarogem’ccd.j S
~ Stazavo 100 IO

Stanavo 120

"‘Ez_perimental nrrangementa ana mathod

S Tho errerimanta wore crrr:er’ on'b in the same may as in i:hs—- experimenta‘r“
vseries VIII in reror"‘ Ho,- 298g. TR BRI : : :

. 1

Experimenbal resul-cs-

The explamtzona and remarks on evaluation and d"stribution ‘of -bhe i

expdrmen'bal regults which weore rinde under {.his head:.ng in repc*t T»Yo, 298g are also. -‘

: applicable 'bo this aeries of exparmenta. N

1 Expenments wi{:h §6° 90§ £rom tho Lsuna Troductmn tvwi:h pour point ﬁepreammt

: Af’ber e*rperimont No. 266 re.,ulus woro reached wi"'h SS 904 wm.ch wero -
- supsrior to those reached with: Stanavo 120 by abou'b 30/u, both in rela‘czon to
: 'running 'bime and also consumption. ‘ ,

s The runnzng tims became less fe.voure blo et constant oonsumpt;on when S ,
: 0 15/ BPS and 0,1% PVO (oxporiment o, 264) were used'as addition. 1 remrkeble ..
- feature of the analytical date of SS 904 uud SS 904/2 is’ that the '&hickemng is

. diminished strongly. by tho a.ddztion of BPS, tlns ha'ppens both :m' he ox.adat:.on tcst;_
" and in the used oil ‘ : , ‘ , e T

: , ' The addrbion of 2% on a;stu'late Wi'bhou'b BPS (ss 904/9) hmd a cons:.derably
- mors- faveumble effoet,  The running time roso o 60 ‘ebove that of "-Lanovo 120;
thore was little change ia tho o1l eonsumptlon ond in the fomai:zcn of residus,

A

e 0il did, hovever, again thicken very much hecause of -bhe lao!r of BPS addioion. , :

. vSee oxidatian test ‘and (malyszs oi‘ 'bhta uaaﬂ 0118

- 88 904/4 (- SS 904 ¥ 0 2"’ BPS), oam‘:ri{’ured gnve an’ exce]lent *-uuning 'k:me,
.The fomation of rosidues wag elso’ less ‘strong thrn it was in the previcus. em‘psri-
“ments, The high consumption of 0il of 675 gu;/hour allews one to - ‘suspect thet tlie
‘wear of piston aoid eylindoxr: had édvanced very fer, thus: :l.nvalzda'cz.ng the resulta
to some extent, The thickening of the. 01l has been’ strong1y Topressod by the =~
~addition of BPS; this is proved by ‘the oxidation test. . In the used 0il nlso the
thiokening is. nob vory strong, if ame takes into accmm-!. 1hat ' the" runnmg 'b:.ma oi‘j'l-'-;
thm exporimt 274 is almos*b dou‘ble &ha‘h of‘ 'bha prevzoua axperlmpn‘t s



!Bbe exporimenbs Noa., 278 ‘and’ 279 wore hrbonded to nsoertain the offect

o 0 2% paraflow as an additicn to SS 904 in tho prosence of:'0,2% BFS,  Tho .-
.,;mnning timo and the oil oonsmp!;ioniwera pmctioany the. aams in both caaes'; i
.'ono: ean’ thorofcu'o aasume ﬂnt*?amﬂ : :

58 904/6!& which i£fera frem SS' 904/6 anly by :.ts mthod of,mmi’acture i
 chowsno differance in: -in- comparison w with “the :
: there wns a’ .worsening

—

nﬂ:or ezperiwant No.228 SS 903 reached a’ running 'bme of 30 hours wi'hh
“an hourly oonsumption of §95.gm, of o0il, In this caso, However, it is not poasiblo
- o use Standvo asa oomparison g0 that omo camot forma’dofinite judgment on. 'bhis
‘aubject. (1f tHe- amlyaos of ‘thege products aro compared with those of §S 908a -
 expspiment 249, ong is’ agein struck by ‘ahe i‘avourablo effac'!: -hho addi’b ion of' BPS
v‘_,.,has on the ‘duckening of i:no o:.l. o SAE : :

Fb:periman'&e lIo, 249, 251 and 252 eluoidate the actzcn of cctide:b:on pramotqrs
m bost rumiing time was obtained with an addition of 0,167 Butylphenolsulphide - ;j
vmwmmmONNMMMMMMWHSWW%MMMMWMMMQ
8 worgening of the rumning time; ‘thiz is otill more ovidont with 0,107 (88,8087
0,10), -The f‘ema'!:ion of: rasidue was practically the samo ‘in all threo cases; the'
eonsumption of 011 hnd the best velve for SS 903s/0,15, . The amlytieal data do.
show however thet this addition of 0,1% Amhdc-ethane-—tha.ol 1s capa'ble of‘ exerting
a favourablo ei‘fact on the thiokanzng of the ozl ' S

S8 904 with But lphenolsul ‘-‘do undor various Lind.. of trea’hmen'h

'1110

.’ ,‘v,

&:perimem:u No, 298 and 305 wore carﬂed outs wltb 89’ 904 vrii:h an ndd-’tion o
of 0.2 BPS(f) treated with Al, As oompared with pure 55 964 (exroriment Wo,207)

- the result showed an incroase of 307 in the ruming timé, The ‘eonsumption of o0il |
inorenced by ebout 10%, The piston lcoked considerably better in both these cases .

. than whon pure $8 904 ms used.v The thickem.ng of -l:he 05.1 was also 1essened by

:Ithisadditionf : AN , L Ay SR

EN ‘l’here ws a further improvemen‘b when ‘one addcd 0, 2” of BPS ’SS Bodg) treateﬂ
.wi:bh tin The rumning times in the thres: experments ‘with this o3l (exporiments

.. 304, 309, 356) ‘dre almost double those. .obtained in the expormon‘-s Wo,297 and 354

. employing pure S8 504, Thoro wag also somo, if only a small Amproverent in 'the -
congunption of 0il, the formition of residue et the pxston, on the othey hand
‘remined” fa.irly ..\‘:rong. -This g inhibitor also has & favouwrable ei‘i‘cct on ~cho
~thickening of the oilj ‘this is shomn by the anmalyticzl data. S5 904 g W, the o
-game' product, but difi‘sring in' the mamer of manufaciurc of tho mlubwor had values
vor running time and cunatmption slightly less good than -!:hose oi‘ SS 904, : , '

No effeou of i:be :.nhi'bi'bor (o, 2 BPS me"chyl e‘cher troated. m.'hh AI ) was
found in experiment 307 with §S 904 h,  The: ruzming time was cnly 40 more tham -
that’ of Stanavo 100,  The formtion of rosidue at tho piston was considorablo, o
The freo OF group in the BPS ip thus importsnt for tho catalytic p'."opm:fm.(a0 of tho RS
latter,  The’ snnlytieal’ drtn rlgo show thet the OR ‘group which is blacked by ~
combiration with sther kas no effect on the thz.ckening of ’cho 011 bobh in yhe_,wj,_,
oxida'bim test\and also in the used oil, ‘f"] ! I BON SRR L S N

; The effeeta of treatmont mth PE and. cu are ..hm by mhc experi'nem:s :
-‘No, 262 and 365, The. running times in both cases wero aboul-1507%: longer than
those far Stanavo 100-and ebout 50% longer than those for pure' S8 904, Tho'
product sontaining covper seems to have u.samewhat more’ ;nvoum’ble behaviour than
the: produot ebntaining lead in relation to the f’ormn.,xon of raeiduos n«!: the piston.



?he. zine t:eatad BPS eauaod‘very ntroag fcaning ot‘ the oil i’
} 567, 'bha ampnriment hnd ‘bherefm'e ‘ko 'ba discontinued_premturclyv ;

o ompar,

g:that 889042 was- suparior- its ruming 'bimo o£' 59 hours exaee&ed ‘chat of
'8S 804p by 13 hours, There was mo apprcoia'ble diffrrence with ‘respect to-
‘consumption erd ‘the formation of residucs, SS 904 p/2 containing only 0,1%
- ‘BPS had better characteristics, it was superior.to S5-904a and slso to 85 904p
both in reapeot to rumning tiwe and consumption, It would soem: thet this p
4,,;inhib:l.tor ig more aotive and that it oxeoroises: its full ai‘fec'{: anly when (it i‘
_.;{used in smll emounts, Ezparimﬁs on this inhibitor have been oon'bimzed end

‘Thev result "~sha11 be reperted on in the nexb reporb

gfx_v_ Comaroial oils with Eutyiph enolsulphidu (treatoa wi'l;h Sn) .
539’:9??_"“‘31993313 pe_ 8 »41,1 .5,.)_, L ey

: Rxperiments No. 370 and 3‘71 chowed that tho offec'{. of the mhi‘nitcr
‘on. the engine chrraoteristios wrs amall, the rumning time rose: from 16 to 18
hours; the strte of the aiaton mﬂ t'he men -mramant oi‘ oonzmnption indzcated a e L
-amn imptavement FER ‘ : o

, The 1nh1‘bi1:or has rs be‘k’ber ot‘i‘ee‘b o stanavo 100 Ho dofin‘lte T _':;'
-wneluaion could be taken from the comparison of oxperimenﬁa ‘Ho, 349b and S
868 sinco-in between.these two experiments lie 9 further experiments with a 'botal .
;mnnins $imo of 220 heurs, ' In experiment No, 368 the piston and oylinder wore vexg
‘mmch worn, and one hag to agsume thérefore that the increrse in the running timo
“amounting o 1357 ig due not only to the inhibitor but algo to the advanned stago
~of weay, -The sorroctuess of thig: e.nuumpt:lon 1.: cmfirmed by the high oonsump- R
,tion of 011 1n experimnt No. 368 ey T o .

G

Iio objeotiona can bo mdo to the oompar:.son of exporiment t0.. 379 und

i 881. . Here the inhibitor offeots an inoreaso in the ruming timeof about 502 -

" and tho congumpticn impreves by 23%, The favourable result cannob be oxplained}-” .
~ from the amlytical dnta. . The data ammble 'i:o comparison are nearly the vnme S
for used nnd uzmsed oils. ' R A e S RO

tha

SV, §S 904 with addi.tions m;rm lubricn ingv'oa‘ ‘citv.v £ ’_j, f,

' SS 904, wi.'bhout addition, gavo a running ‘cime which excoeda tha'lr of g
. jStanavo 100 by about 60% , Wher the "lubrication acids" OPL(H 22) and G 668 + -
G 78 (¥ 24) wero added the ronning ime was about cqual to that of Stanavo 100,
-Thus, 'the engine characteristi.cs of the oll sro made lees favourable by these =
ndditions, The ruming time of the umsdulterated §S 904 could be reached cnly
" whon G 72 was used: es an addition to SS 904 (M 23), -The consumpi:ion of oil =
‘kept. within the normal limite, Tho foxrmetion of residue was nerrly the semo in.
- all three oxperiments rnd /norranvonded’“ to the drta for pure 55904, - The '
-additiona hnvo no effeot on 'hhe thiokening oi‘ the ss 904 s

g VI., Yarious oils -
! ISeo appond ks shnets 4 5 15 16 17)

i o Ezporimenta No, 510 and 311 wero doazgncd to .,how tho. ofi‘ec’c of - v

- hydrogena'bion. For 'SS 904 an inercase in the running time was “observed, frmn 22
" t0 28,5 hours; the consumption hoxever rose by sbout 107, The residue f‘omnt:.on
" wng the same in both experimenhs, {:he eame was true f’cr the thzcl-emn,, of' '!-he
:'oilduringuse,,."f"_ I L A T .

) The experimeni:s wi'bh Stanavo 100 and 120 wero carnod ou‘c in ordar ’bo

- have a reference point for comparisons,. The dotahcd exposition in report

~ No, 298g on the resulhs and evaluation of ‘these’ ezperiments aleo apP1Y horea
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