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The aim of the present stuly is %o establish an
accelerated engipe test for high speed diesel engine oils
and investigete its suitabllity as & cheap but relisble
test for quality oontrol, additive end oil blend evelust.
ton smd seyeening purposes foxr the develapmsut of the
locel lubricating oil industxy.

The proposed acoslarveted engine teat should satialy
the following conditiona:
(1) To be carried owk on, the ﬂi Petter aygine which is
osmlily available.
be uqnhlo of using eitvher e piston assembly

@ 70
| o ‘-‘_mnmnmmmmnu.ma

Central Library - Ain Shams University



-2 -

It follows that the thesis covers three sections

sumnarised as followa 3

A- A survey of procedures already employed in
accelerated engine tests, and the oil properties they
moagure. This survey facllitated the choice of a proced-
ure fulfilling the above mentioned reguiresents.

Buch procedure is based on the Standard Petter AVI
procedure IP 175/64, but accelerated by approximately a
threefold increase of both the piston liner clearamce,
and the ring side clearances, so that the oil is suf-
ficiently exposed to the hot sones, and blow-by gases
to give a measurable total demerltv rating after a short
ruming time.

The piston motgrmd to noew dimensions to give a
clearance of 0,36 + 010%55 mm at the skirt, when cold.

After turning, the skirt was polished to a cemter line
average (C.L.A.) nob exceed 15 microns for the finished
" surfans, The ring sifes were ground %o ring side clearance
°f 0,17 me
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B~ An experimental work to evaluste the proposed

accelerated engine test. This experimental work covered
the following:

Q)

2)

G)

Bullding up of a test rig similar to that built by
Heenan and Frouds for the standard Petter AVl engine
test method.

Rating of three oils 4, B and C of known dsmerit
order sccording to the standard operating conditions
of the AVl engins test. The resultas of this work
were used as & yardstick for compariscn and discuasion
purposes, The repeatability of the standard procedure
on the bullt up rig was also investigated.

Three ssries of tests were carried out on the ebove
olle plus an oil D (of demerit order 4 wivth vespect
to the other three olls), wsing the same test rig, buk
according to the acoelerated yrocedure. The main
objective was to srrive a auiteble duration for the

mqmmmtm
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scoslerated test. BSummary of the findingsin this section

showss

(1) Ths locally built test rig could be considered as a
sufficiently reliasble tool for carrying out standard
pro’udm tests and in goneral for research work on
diesel engine oil perforsence.

(2) The seleobed sseslerated prosedure sucessded e relse
the rate of sccumulation of depoaite om the pisten
parts with a significant degree shus shortening the
tast time.

(3) The selected procedurs agres with the stamdard ome
in rating the Sesbed olls in She sems oxder givem by
the supplying firm.

(&) The repestablliy of the results of the sccelerated
test procedure is acceptable. Also this procedure
give a suffiolently cleer differenmtietion between
the Tour oils.

) t dllmm-m el! M hom. was mmm mame tw
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EREZIRAY) DINGEL XEGDiR

™he produstion of lubrieating oils has only rocently
gtarbed in the U.A.R. The volumo of lubrdcating ol) ocon-
sumption ovor the period 1965-1968 is glwven in appendix I,
Since ddowe]l englse lubriceting oils represens about 43%
of this comsumpt¥ion, the present investigasion is con-
of the quality of dlesel engine lubricating oils is pre- |
forably done in 2 diesel engine not in a pekrol angine, vo
ansure Viat 1t is owalusbed upder the actmel working oov-
ditions, which include 3

(1) OContaminasion of the oil by £03 origipating from the
qmwmwm sulphxmi.nuhnmﬂolfmlg
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prosoence of the amoisture rosulting also froam tho
combustion of hydwoocarbon fuels. The most important
property of the oil in doaling with soot formation

is “detergenay” and “dispergenay® or more proporly
“anti-rloosalancy”, 1.6, tho abllity to wash away

ths soot particles and keop thom dispewsed through-~
out the oil umsble to settle out on engine ocomponentss.
Ascumulation of sooty deposits in the grooves is a
further cause of ring aticking besides the products
of oils oxidation (1),

(3) Righ presswres in the cosbustion chawbar of the
diesel engines omuse high loed on pins, piston rings,
and bearings, thus inoressing the strein on the luhri-
cating odl film (1).

(3) In diesel engine the blow-hy gases are over 90% pure
air. The movement of high tegpareture alr through
the passages batween rings, piaton and aylinder has
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the absencs of a pilot plant in whioh the optimun refining
conditions could be found out, and the lack of a continu-
cus supply of a selescted uniform quality of crude oil,

have created a condition which reguires frequent ochange

of the refining opsrabing conditions which in tuwn- necesa-
sitates following-up on production quality through perfors-
ance engine teeting spart from laboratory aralysis,

To ewaluate a newly developed or a newly formulated
HD 0il destined for s certain type of servioce, the oil
is tested in comsecutive steps to detect the deficiency
ummmmmm It this daficiency
was slight the ouwbemmd:mab:asupload;mmnt
in its forenlation, wWiile if the deficlency was serious
the o1l may be pejeched, The procedure followed at the
Bhell Thornton Research Labaratory described by Kendall (6)
in year 1953 is wentioned as sn example. In this procedure
teatain steps 1,2 are guite sufficient for manufacturing
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2 = Oxidation stabllity and detargonocy under anginc
working conditions are then evaluated in two separate
engine tosts carried out in a eingle cylinder Pette:
Saries 11 gasoline engine, and Gerdner type L3,
single cylinder diesel engine respectively. Datails
of these tests are given in appendix II, tests Hos.
2, and 3,

3 - Afver the oil has successfully met requiresents in
the Pstter and Gardner engine tests, it will then
bo subaivted for further apecific owslustion in
anc:l.ne teata, such as the standard diesel ongine
ring sticking procedure, which ig carried out in a
aingle cylinder Powler engine., Details of this test
is given in appendix II, test 5.

4 - After satiafactory performance in the Fowler engine
teat the o1l is hhen passed on the standard CRC~I-4
m M ﬁn WJA# m
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a suitable aocelerated engine tost for soreoning ond
manufacturing oontrol purposes to aubstituto the Gardnox
test in step 2 of the Thornton prooedure, and makes use
of the spare parts used in the standard Petter AVl engine,
which are sasily available locally. In selection of this
toﬁ.mmhhubobcpﬁtunmunnto‘nm

by other similar recorded or published studies for similar

Ppurpoa s,

To evaluato the effectivenese of the selected wothod,
1ts vesults wipe compured t0 that of the Petber AV1 svendard
teat IP 175/64 for the same oil samples. The results obtained
demonstrate that the selocted method can be used to predict
the perfoawmance of Ghe oil apd its suitmbility to updesgo
the Petter AV1 atunaaid test with a reasonable degree of
certalnty.
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I-. Review aof engine testes.
II- The proposed acoelerated engine test.
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