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THe Bxamination of Two Oils sith s,mthetic, Fatty.
Addztivas for Suitabilii./ for uge in Aeroalangines.

| amﬁm el e SR e

, .

Tro lnbricutmg 0113 wers examined in t‘w BW{ singla»ny&inﬁbr aero-
- engine in rognrd to" their running guulit:.em and behav* our in tha
| wesr machino. L R . R -

i .

‘I’ho tauta uhowed that tha different addit,‘wea werc quita effeotive.

OBJTC'P OF 'N:‘ST?

~.Tn:i'o oils fm'n Louna' = SS904 and S5 970. ‘more ommmcd wzth different :
S additivos as to thoir suitabilitr as aerowngina lubricanta. = The_ RN
os.lu ‘had: the i‘ollowiug comvonitiona. S i R AR

' .ss 904a

1.) = SS 904 + 002% Inhib*tor e :

8} Poooong ot meo e 108 Eeter F - u-

3a) 85904&21‘ :‘;48890440.2% ,,"-v~,'+20%FstarFi‘ i

4.) 83 904/06a 2F s 55 904 + B8 906 + 002% Inhibitor a s 20% bster F.

56) ’ss 904 GD 153 ‘= SS 904 + 0.7% Du l’ont (U.S.A.) additzve ¢D7153

6e) 8 S G504 GD 410 ‘@ 88 9o4+o.77; o ep 410

S Te) SS 904 V.81a = 8§ 904 1 0.20 Inhibi‘cor a4 1075 Glyoorine ester L
84) 58904 BB 16la - SS 904 + 0.2% . - " +3.5% Glyelgen "*'f‘“‘“

S 88970 -7 e:"vuture of egual parts by weight SS 906 and Gargoylc A' 8
9¢) . BS.970a. . 2 88 970 *+ 0.2% Inhibitor a’ . L

10.)  SS 970a F/a 255 970 + 0s2% Inmmtor o+ 5% Eatnr

11o) S8 O70a F . 5 S5'G70 410428 Y ) +10ﬁ Ao

12,} " S5 Q70 F - g SS-970 without: Inhibitor o ¥10%. Ester

33s). 88970 & 2P ' 3 85 970 + 0.2% Inhibitor a +. 20%. Estor SRR ‘
14,)  Ss 970 e 2? Op.s 85 970 +. 0.2% SR 4-1 Oppnnol

(v* Ester 1" manuf‘acturca according patonn ap_plicatmn J 65 567 IV d/120)': :

Stanavo 100 nnd Rotrmg D. both conmerc:lsl o:.ls, were uaed for )
compansmn. G E T ‘ .

Tablae 1 nnd 2 give 1mipect* otx data wit‘l rt.\nmng«t:mcs—



iThSTIﬁ B

Tbo oils wero emmined for ring -sticking in -uha BW single oylindar aero-_j_.j
i ongingtype A, Teating ccnditlons woro the same ‘as for. Test sorioa ViIT
T Au reperd: Hoo 2983. ~Por the datermmation of wsar L mehine mo uscd aa s

,:"‘f".deccribcd in *enort Hc. 388. i

o TES"‘ PESH LTS

A clasa"/“i“vcatzon 'of‘amgine :,toatf;l;é_:qij;éngité,vﬂ"giyeﬁ'_' 6# plates S and 4,

J

"w:rrasqsoa e AL AR ot
”-88904& ?os'b 4‘?0 ahcwaa a mnninp poriod oi’ 12 hm v:itlx ono 3; Ring ChEL

' e'é;eking ard 16 thorofers sheut: 50% botter than the comparativo oll Hotring ‘

D (Tost 508) nnd with o consmeption of olﬂg/h i lover tham the nermal L

‘oconcumption for Rotring, 400 g/h.. The appearinco of the piston after:
: 12 hz'a. jmz,a aimilar to’ that of a. pitton after 8 hrs. run. mth Rotrs.ng, :

k ahsollaF, Teet 518 h’ith 28 hrs runmng im0’ mzi only one ring half stmek
‘ohcws the good ofi‘oct of add:tive Pa Ccnnz&ering the long runn&np tine,
~ ‘ahe appaaranao of. the piaton lms gocd o Sl : . L

‘:“"sssaa»a 2P 8t 524. has, accordiug to tho c!m:ble qmntity of addit!.ve,.
) cermspondizg, longor running peried of 275 hrs. Ewon hare ‘.:he pia{.on )
v_appeamnco 13 good ocnaidaring the Iong runnino psriea S _ E

 §5904/06a 2F, Tagt 533, Tho ‘more’ v.’zacous $5906 vas added to ‘i'.hic ol -
until it had $ns camo viscesity as §§808e, This resulted ina daterimtion '
of tho ruaring periocd (22hra, compared with 273 hrs.) for the SSS04a 2F
which 4o of o gubstantislly lewsr viscosity, Hotmrthy, but not yet quita
undorctood, is ‘Gho greater ocmoumption of the more viceous ©1155804/06a 28’
of Szog/h to the 405 g/h oi’ sssoaa 2F, Tha piaton eppoamnee w8 norml ‘

“he tes’bs &‘?0, 518 and 524 ahow that mtisfactory 1u'brwati.on isr qu:lte
_posaible with oils of considernbly lowor viscouity than Rotring 0i (Vidc .
~ Tablo 1), Thé wiscosity of 5S904a IF ig 15,305t «.2,38°E, whioh is the
.viacosity of o summer automcbile-oil, -The eil. consunption wae in the samd .
'ravgo ag wi{:h Rotrinv o:.l but -the zm..niuo pmriOdc waro thme tims 88 long,

S5902 en 153, Tost 51b Wi'bh 121_ v, mnz:mg ime. e not qus.to o6 goea .
' @8 Gho 01T pzus 8dditive f‘D 410, the cmsuaptiou oi‘ 335 g/h ws alge Blightly :
hig’i‘mr.v e : : ”

' SSQOA GD 4&10 Toat 511, With 15 hz'a. ms slivhcly bottcr than SSQO&&. L

- showed approzimntoiy cqwl consumption and, concidering the longer rumnipg

- timo, & good piston’ appearanse. - In thoso tosta two lubrication mprovare "

" for aéro-ongines marketod and produced by Du Pont do Femoura (USA) wors.
investigated,  The amount of, additive takon weo 0,77 by wt,, this vaing
~the. optimxm xmoua{: as ps reEoribod by tho menufe cturars; gruate? anounts are.
supposed to be. harnful, Both produo'ta aro phanonc esters of ortt»ophcopheric



facid. : buer estera are nni: stobla {:hwmlly, bu’c docomywr enaily feith ﬁm
f’ormtim of freo phosphotic ‘acid which in turn cen be eorrosive, ia the
%ot rogults obtiined: aro not: ‘oxastly outctnnding, t}m ﬂurthor uae of mah
prodncta wil ;!?or the‘ 3| heing- be. diaeentxnued. e ey

f_.'f*vsssoa 7. Bla 'l'ont '53'3 -alao ghowe. u“\"nvmbu renc‘cic.z to (:ho aster
‘f]nddiﬁve and 'vi'}_;E. Eig s, running t.im n!moat equalu tho sssoaa l?

'*Uéa Ho 161 'rest 536. 1‘3. in rega:d to running tima and nmaumption e
ra.» qn 43 g_; 1Js ullghtly belaw tha s'lnndm'd of VSIA. T o

Bo"h additivaa da !w" atta!n tho z-umﬁ.ug tma of additivo R ami thuy
~should not he teated t‘m&ar f‘or tha timo being a8 tbare am also ﬂrduatim,
diffiou!tie...f;g-; e T L e T S e

SBRIES 3897 0

.;:f-vws?oa. Tsst 473 ‘ ith 9& hm. runnmg timo vaa only in tha rango of t!w
. ‘corroaponiing Rotring oil (Test 464, 83 hra, aud toot 476, 11 hra,) but &t
iz ¢p b’ coneldored that tho Retring tost To. 476, because o its scneshat
..?higher “orY “consumption 480 g/h, gavo o littls too leng o running time, .
- The steip showed: aomhzsﬂmrdeposits than tlrt oi‘ tho correaponding

Potrinu tea’ca._'} e T e o _, S //

- SSS?Ga ¥/2 Toat 474. The pistan had 8. nonml anncaranee. The ccsnstmp‘dcn
s of 810 g/n ic 56 ve regarded. ac low. AT _

: SSS?O::. Fs '!‘o.i: 472. *'Iith a ruxminf; H.m of Y4 hrc. and 8 oansunption o!’ _
"3@ E?E ahom e;;a?n the good ei’f‘ect ui‘ addzriva F - Pigten anpenranua nml.v

: S“B‘FOF’ Tagh 4?5 ‘in o;l with F, bui witheu’c Ay ¥ mdditivo. gava o ruming
im0 2'5"'5?'5,' againct tho 14 hra, of £5970a F, Ono can aseums therafere.
that the addidivo Yo" also sentributes: omsidembly %o tho improvomont of
“the running qux’iitiea. ‘4ig the ‘consumption with 400 g/h is aughﬂﬁmmr
 ¢kan tho consumptions of oils with additive n. » it anpeara probable that

. “z:“ alao ini'luoncea %he' oil connmption,

5970a 27 Toat 580 Shmd with 14 Iu-a. run.ning '!:ime and 330 g/h oil

ocnpuipiion noither an improvemsnt on. $5970s F. noz- a dotorioration, Aevsn
-though its visconity at 100°C g only 16,5 c.ct, Tt hao to be conaidered

thet thie tost cammot bo compared directly with the other rume ‘of sories 970, ne
e 8ifforemt oylindor had boon used considering the leng rmmtng mried tha

pi s%:en epreamnwis— good, —— _ : ¥ , ,

. = ,',4 :
.SSQTOa ZF, ms‘k 582, Tho sewms. 011 G- m prwioae fcst plus Orpancﬂ uddlt&ve
HEd Tomnlng poriod of 14-1/4 hrs. ‘The Oppavol additivo cannot be- eom!dem

o have any offect-m—%ha—oi—l—a*—tw running pario& 1'«304 only inoreaaed bya-

“rmc%:ion
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: smmvo 100. wan used for cmpamtivo teatn. I‘t ge.w u’ mmmg period or 8 m.
AP , conempti.on e.nd tho. piaton l,mked norml uﬁ:or ths tcat. y

'?"POI'RIRB D. g o.lao uaed for compamtive teote. : It had 8 runnznz per!od of 8’ mm,
; 0 g/h conaumption anﬁ nt tlfo oad ot twst the yistun lmd tta noml appaur« ‘
Meeu i g : o : B : o

This eoﬂes of‘ tas(:a with the blaMed on sssvo ahma tbo hvmmﬂe aff‘oci;q
of ths low viscosity additive l‘ 'X'he Nrthor dmlcmnt of this add itiw f
is ed:present boing vm-kud outz S : ;

/"

‘u.'ll'EASl'REB"ETTTS OF 'TE&R B‘I THE APH FAT!‘S DES(‘ﬁIBﬁD T" FBPOFT NO. 388

Because ca.‘ the lims.tod availability ef the sane testing appamtua not a‘ll S
_ the 9116 could be tosted under identioul testiua conditionn. 'l'he eompurablo
vnmoa are ‘bmo?e"ed i.n the tablc @ 'rable 6., - .

meso vo.luos corrobomto the mvmmblo influence of addiﬁvo F on tba
38904 011 n.nd alco on the blemied 011 S°9?0 : . _

S‘ho two Du Pont do Nemouro produots behavod quite unﬁwoumbly. L '

Plata 6 amin shows tho f‘avourable autum or additive Fon mr, even though

the viscosity of S597C2 2F 4c. ‘oonsidurably Yewer than the wiscosity of

Rotri.ng oll,  Only diroot c*mpnmble velues are shom horo, Deronding on the

rmmimz time, nnrtiau’lorly 80 on tho amsunt uf' addi’cive F a deoreaaa Sn mr

ean be elear!y aeon, Rt S SRR Y o . e
Pla.to T ohm, for. uampnriaon, & wear curve of tha oil ssQ?Oa—ZILtakan i‘rom
roport Wo, 368. Tho actual wear mougurenents for differont running timog

- wore taken sfter the oil hod run in the BMW ginglo gylirdor engino, The -,
groater stability against wear of SSWOa 2F 13 shm ‘by 5.".;5 Iow lying cnm
T3 oompamd with t‘ne Rotring D 011 cum. ) '

M:t:ache&f 5 Tnblea f Fcr the chem&cnl : F'or the teehnicﬂ tosting

i e Diagramo a-”_ work and ito. mlmtion snd 1ts ovaluntion,

Dr Zom. b:e 127, - Prof Dr.ailke, Jip.rng.lmwr :
SR Sl Tochn i‘osﬁng smnd Op.200.

i

Tmnalntors note' 2

\ - - . B 3 v R B N . .

Yo havc triud to emco thn Phtant Appneatiou for the Duter F without auoceas,

“bub it 40 posoi‘bly similar to the Estor 13515 which e p:rodueed at toum Thia
iu an. Estar of. ad'apio aoid: with Cg 010 alcohol
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C TABLE 2.

Tl Rusning ! Spese Viscosity :m sogtol Thiekep oy 4 0 D T I Mattes? NN Bﬁtsetn cxs.dmion Toste o |-
- Oi% Type o ff . Timo:. va.' ‘ ening |Asid Snpezxo Ooku ph:xlt Inscalo‘ ‘Ae’h- o 1 Visgo] -Asld | Sapo - |-
e e Ew, " “g% 200 3&96 9990 E van a® 380 oity H@o - Heo % R B £ S = B B | T ,': e B 380 =iy ¢ Bes .

RN ] S R I 0 - R Rt ST e Bomgod | | . | SRR M

- 88 g7 0] 0.878- 130571 280, 1110 0 1008 | 0.35 0,38 0 | 0 {0 [ Ha | 400 | '0.09. | 0e46 |-
omesbars | 9% | 0880 | 532| 247 | 103/ 9 0.2 | 140 | 0.2 0.02] 0.34| 0.08 | adr | 836 |- 2,86 | 11,00

- ssorafe | o |owsye| ese | 224 |iesf - 0.1 | 6,60 0210 | 0 | o  lm | 400 | oc.o5]| 560 |
. Testa7a - j 10} | 0.881 | 307 | 231 |102)l 9 10,32 | 6.20 |.0.44) 0:09. 0a11 | 0,06 | Ad| 1780 | 4.7 [ 3.50 |

- ss9aF |l 0 |0.883] 252 | 20,2701 [o.20 [11.50- oasl ol o b0 e | 323 | 0.6 | 110 )
Ttesb 472 j 18 | 0,852 283 | 220 |102]l 12 1 0.55 10:00 | 0,47} 0:081 017 | 0.05 | Alr | &5 |- 2094 | 1180 |
sso70F | o  fowme2| =260 | 20.9|208] 0.4 |11.20 | 0.20 "o’j too |.e | m| mo | o.0s 10500
 Test 475 | '32% | 0:884 || 295 | 23.0 | 104l 18 | 0.43 |10.70.) 0:8] O.32] 0041 0.06 | Adw | 344 | 2,75 | 2.0 |

| "ssoymer | o fosoo| 1| 165 |0l Vo laso|oasio [ o | o |m | zm | oo
Test 580 ) 34 10892 | 251} 19:2 | 102 23 | 0.59 |26.30 | 054 0.08| 0.25 | 0,05 | Afr | 452 | 2.1 | 51.00

559702 2fp || O | 0890 | 266| 22,5 | 110 - |09 |4za0 o0 | o fro ) m | me | o1 390
Test 582 || 3} {0892 300 | 23.7 | 106 13 10.63 26.60 | 0.58 0,05 .25 | 0u06 | Air | &30 | 3015 | 250

Roting . Il o .| o889 265"-‘1904' 90l 05031 0:33 | 028l 0 1 0 ¢ o Mom ! 213 "o,os .24
 Test 484 fl 8L | 0891 282 | 20.6 | 93] 6 | 0.26| 1.30 | 0.46! 0.07 0,34 006 | ‘alr 30 /~25m _ 810
- Tos%:476 0 -l 11 0 ] 0801 | 262 20.4 | @ 7 10.29]| 1.3 | 0,57 0.3 041} 0,04 |- _ S
. Tosh 2% 82 | 0.80L 7 288! 20,8 | o2l 75 | 0.33 . 2.6c -0.58! 008 0.18 | 0,05 h .}
Test 5387 ) 8 | 0691 ) 2B ) 2005 | 93| 6 | 0,19 240 0«543 0:06} 0,30 | 0,05 |
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