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MODIFIED METHOD OF EVALUATING THE PROPERTIES OF ANTICORROSIVE
LUBRICATIRG ARND HYDRAULIC OILS

B. Wiflicki, M.A,
(A titute)

;M%

method of evaluating the
properties of anticorrolive lubricating and
hydraulic oils, This method is a modification
method normall ed according to PR-63/C-04082,

AS™ D 665-54 and IP 135/61 and enables the
attainment of identical results with results of
normaliged methods, requiring 1/84 the usual

amount of oil for the investigations.( '\ &G

/

A method for the evaluation of properties of anticorrosive
lubricating and hydraulic oils was developed. This method is a
modification of the standardized method of evaluating the properties
of snticorrosive lubricating oils according to PN-63/C-08082
(equivalent with AST™ D 665-54 and IP-135/61 standards), énabling
the establishment of designations from small volumes of oil.

The purposefulness of developing this type of method justified
the necessity of analyzing small amounts of oil taken from test
benches and machines during the process of long-continulng tests.

In many instances, during investigation of oil behavior under
operational conditions, 1t appears to be unavoidable: we need to use
small quantities cf oils for this kind of investigation; and the
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behavior in the tank or in the machine system of an amount of
evaluated oil must chénige as 1ittle as poesaible, with the simultaneous
nzcessity of maklng ldboratory tests of considerable (and sometimesn
great frequency) amounts of oil. The standardized method requires

a 300 milliliter sample of oil for establishing a single designation
of anticorrosive properties. In this case it {3 necessary to make at
least two uniform designations. With the practical limitation of the.
amount of the o1l sample taken from the system of up to a volume of
0.51 or at most 1 liter of oil, the poesibility of completing the
gseries of other indispensable physicochemical investigations is
considerably reduced or does not exist.

opldep

1. The Investigations

The prineiple of establishing designations, in comparison with
the standard method, underwent no change. We visuglly evaluated
corrosion chagnges, originating on the surface of a steel bolt, at
an elevated temperature, submerged in an agueous-oil emulsion,
produced by intensive agitation of the analyzed oil with distilled
water, or with an aqueous solution of inorganic salts, imitating sea- .-
water.

r's

Table 1, Compllation of &w 1uaoiojs of the degree of corroaion
according to the standard method,

Degree of corrosion Changes on the surface of a.bolt

Lack of corrosion llack of corrosion traces in the form of spots and

pits

Tracés of corrosion|no more than 6 dark pits and spots with a diameter
not greater than 1 mm each

Moderate corrosion [spots and dulling occupy no more than 5% of the
surface

spots, dulling and oxide spots take up no more
an 5% of the surface

Intense corrosion

Alming to reduce the amount of tested oil, efforts were fiyst made
to maintain the ratio of active surface/corroding steel bolt to the
volume of analyged 0il, equal to the ratio rssuliting from conditions of
atandard-method investigstions: on 27 cm2 of active surface of the
metel bolt 300 m of test o1l were used, or 300:27 = 11. During fur-
ther initial investigations the volume of investigated 211 was roduced
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to 80 mt. Por that volume we chose the sizes: of the metal bolt).
drainsge vaaael, mixer and other elements.. It was estahklished, -however,
that it is nmecessary to reduce the ratio of the oil volume to.thé
magnitude ot the corroding surface., The main reason was too small a.
surface orXthe dbrro 1ng~bolt 1ts size made 1t impossible to .obtain
repeate lts. Tﬁh corrosion spots on the surfac° of the bolt were
difricult to evaluat d 1t was difficult to rate the degree af
corrosion  In ageordance with the manner adopted in the standard method,
Table 1. The ratio of 011 volume to the corroding surfagce finally
typified on the basis of experiments was 5:80 mft of analyzed oil per
15.6 ch. This was expressed in measurements of individual elements
of the unit for measuring anticorrosion properties of oils.
Investigations pertaining to a possible weight evaluation of a gain in
the mass of the bolts by the corrosion test gave no positive results.

Table 2. Canaring results of corroaion tests by the atandard and
modified method. -°°
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KEY: 1 - 1ntense, 8 ~ lacking; 9 — moderate; 10 — trices.

Al

Hhen selecting olls for corrosion testa by the modified method
we were guided by the poaaibility of obtaining a different corrosion-
intensity. Classification of this intensification was made of the
basis of results of corrosion investigations by the standard method.
More typical oils investigated were, both with and without refining
additi#es. Regults of investigating corroslon by the standard and
modified method are complled in Table 2.

Assembly for Investigating Corrosion

The sszerdly consisted of the following: Olass viats with a
volume of 100 =2, Pig. 1. Vial covers maae from poiymethaorylane,

PTD-HT~ 23-105-70 3



Fig. 2. Bolts of steel conitrustion.
with dlmensions of ¢ 8 we, lenghn 57 :
for & threaded bolt}. Pig. b shews 1 pi
Gimensions aceording to reguirsments - ;..

small bar made of artificiasl paberial
-stelinless steel, Pig. b, with dimerciors

used. A Y-place glycerin 4§zh ‘rcﬁ~tv§“v,
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Pig. 1. Vessel
for examining
corroaion by the
madl tied method.
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elsetrically at a tate of 1680 % 40 Iphs. Heroury Liepuonebeys wiih
a measuring rarge of 5&-209‘v‘and #n elgsen pry seadiatin, of 150 Wi e
Chokr e Mhermorogulator
wntr3ty of sIYE, squappsd
with an electric mizer Lsbouk 3580 rpy g,‘s;g
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Filg. 2. Cowver of wessel forp PRomiNlag eTrroaiap

by the modified metnond.
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“Fig. 3a. Dimensions of a
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- eorrosion testing by the modilied metheds

Pig. 3b. Photo of bolts for ;tudying ecorrosion by
the standard pethod and modified method
{smaller bolit).
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Fig. 4. Small mixer for in-

vestigating corrozion. hjetdiee
modified nethod.

»

examining corrosion by the stan-
dard (larger vessel ' and modified
{smaller vessel)] wmethod.

Establishment of the Designatior

Grinding of the steel bolt was realized manually with the aid of
sandpaper of average grit [1], until the traces vere removed bLoth
on the ¢ylindrical and conical surface of the boit. Then the bolt
was smoothened with medium-grit sandpaper (No. 5), 80 that, when
‘observing with the naked eye, a scratch originating from grinding
could not be seen on the surface of the bolt. The bolt was wiped with
a flannel cloth and filltration blotting-paper. Special efforts wvere
made to complete final grinding of the bolt impedis” "y prior to
establishing the designation. The bolt can be use mtil its diameter
is reduced to 7 mm.

Two samples of 80 mf of oil each were uniformly analyzed.
Pollowing the requirements for the standardiged method, after the oil
sarples were heated to a required temperature of 60° t 1°C, previously
prepared bolts were placed in them and they were thermostated for
30 min. Then, depending upon the arrangements for the given sample,

3 w4 of inorganie salt solution or 8 mf of distilled water were
poured in. The solutions were added with the mixers stopped Lhrough
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s WaAeh served to maintain the thermometer
T 5 Yposedine’ vas then foliowed as in the.standard

mthod.%ewm&f 18 bolts was checked after 1, 6, 12 and

§ ¥dEnde wifh ‘the requirements of the standard method,
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I&WW qigpiﬂstima of over 6 hours were made in stages
of 6 hours. pei 4y j'_'ﬂ/thqsé.’:caaes the steel bolts were taken out
of the_.bq;,aﬁﬁrfﬁllpiﬁ ont a5 crdinary desiccator » Suspending them

on sta&&f%"ﬁo}n‘?wnyxm'ﬁre. The beakers with o1l and water
were 16€% ‘in.the Bith. * Thé. intervals were not longer than 16 hours

msun;eg:w;;sw:_mﬁpe 011 the bolts were inserted in.the
standaiyf Wiy’ Mqaﬂpifeting the ezamination the bolts were taken
out and Plushad off with extraction bengine ani the degree of
corrgsion was evaluated in accordance with requirements of the above-

mentioned standsrd, represented in Table 1.
2, Results of Investigations

Results of examinations of properties of anticorrosion representa-
tives of certatn o1l groups are compiled in Table 2. 1In s11 the
snalyzed oils. ar identity was established in the corrssion results
obtained with the aid of the coxpared methods. The identity pertains
to the degree of coprosion intensity as well as on the tine of
corrosion appearance., The developed modified method of evaluating
anticorrostve properties gives identical results with the onez

cbtained by the standard method Aaccording to PN-63/C-04082.

The mathed mermits neasurenents of anticorrosion properties of
lubricating and hydrsulic oils using about 1/4 the normal amount of
test o1l in comparison with the amount required for the standard
method. Beridss the dimsnsions of the vessels for studying corrosion
and the smounts of 11quid used, the designation conditions are the
same as in the standard swthod,

8In case of Agpsarance of corrosieon after short tius pevriods in
the weat, 1t is advissble to check the corrosion of holts @’
intovaralate $ime zaviods, » o

" 7 P P e
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The ASTHM D 665-54 method is mcdified to expose 8 x 57 mm steel
pins, surface area 15.6 cm{superscript 2), to 80 cc oil in a

cc cell agitated bya 1 x 6 x 20

m 2-blade 1000 rpm flat turbine or variocus periods of time.
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