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MODIFIED METHOD OF EVALUATrIG THE PROPERTIES OF ANTICORROSIVE
LUBRICATIM AND HYDRAULIC OILS

B. W~tioikl, N.A.

aethod of evaluating the
prope-e itcorro1Ive lubricating and

hydraulic oils; This method is a modification
method nor-maliz ed according to PX-63/C-04082,
AS7 D 665-54 and Ip 135/61 and enables the
attainment of identical results with results of
noraalized methods, requiring 1/4 the usual
amount or oil for the investigations. ( ", _

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 anticorrosive lubricating oils according to PN-63/C-0082

(equivalent with ASTH D 665-54 and IP-135/61 standards), "bnabling

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-continuing tests.

In many instances, during investigation of oil behavior under

operational conditions, It appears to be unavoidable: ve need to use

small quantities ef 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 o~st cherige as ilttle as possible, with the simultaneous

necessity of making laboratory tests of considerable (and sometimes

great frequency) amounts of oll. The standardized method requires

a 300 milliliter sample of oil for establishing a single designation

of anticorrosive properties. In this case it is necessary to make at

least two uniform designations. With the practical limitation of the.

amount of the oil sample taken from the system of up to a volume of

0.51 or at most 1 liter of oil, the possibility of completing the

series of other indispensable physicochemical Investigations is

considerably reduced or does not exist.

1. The Investigations

The principle of establishing designations, In comparison with

the standard method, underwent no change. We visually evaluated

corrosion ahangea# originating on the surface of a. steel bolt, at

an elevated temperature, submerged in an aqueous-oil emulsion,

produced by intensive agitation of the analysed oil with distilled

water, or with an aqueous solution of Inorganic salts, imitating sea-.-

water.

Table 1. Como-1ation of evaluations of the degree of corrosion
acoordina to the. standard method.

Degree of corrosion Changes on the surface of a. bolt

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

Traces of corrosion no more than 6 dark pits and spots with a diameter

not greater than 1 m each

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

Intense corrosion spots, dulling and oxide spots take up no more
__ _ _ Han 5% of the surface

Aiming to reduce the amount of tested oil, efforts were first made

to maintain the ratio of active surface/corroding steel bolt to the

volume of analyzed oil, equal to the ratio r-e4L.ng from conditions of

standard-method Investigations: on 27 cm2 of active surface of the

metal bolt 300 ml of teat oil sere used, or 300:27 - 11. During fur-

ther Initial Investigations the volume of Investigated oil waz reluced

FTD-H-23-105--0



to 80 at. For that volume we chose the sizes: of the metal bolts,

draiwge viabeil, ihLer And other elements. It was established, -however,

that it is necessary to reduce the ratio of.the oil volume to the

magnitude bf*,t corroding surface..' The main reason was tooasmall a.

surface' oAthe !en'od'n'i'.bolt. Its size made it impossible to obtaln.

repeate re"lts., The cor!'osion spots on the s4rface of the bolt were
diffn t to valuat - it was difficult to rate the degree Qf

corrosion ih a~eordance with the manner adopted In the standard method,

Table 1. The ratio-of oil vol ume to the corroding surface finally

typified on the basis of experiments was 5:80 mt of analyzed oil per

15.6 cm2 . 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. Comparing results of corTosion tests by the standard and
modifled' ethod.
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KEY: 7- intense; 8- laoking; 9 -modeate; 10 - trices.

When selecting oils for corrosion tests by the m3dified method

we were guided by the possibility of obtaining a different corrosion

intenslty. 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

additives. ReSults of Investigating corrosion by the standard and

modified method are compiled in Table 2.

Assembly for Investigating Corrosion

The assembly consisted of the following: Class v1.-s with a

volume of 100 ti, Fig. 1. Vial covers mace from polymethacrylane,

PTD-HT-23-l05-70 3



Fit. 2. Bolts of ste~l conitueation j. '19
wth diznsions, of if 6 1 rfm7~~:;L '~

*for athreaded bolt). Pig 3h O t .S I
dimensions according to X~qqirrn4Trt, *i:. ..

IWItb Moified dimenzaiov~.a ~ I II i~
Used; the bolts were made tt'rinomy 'ro
allowed the bolt to be aspondz frcc, t~hj ' he ~j

*small bar wade of wtifioial ztei±aI ~~~ ,j~
atainles3 steel, Fig. 4, wItth 0fonlont5 ~ "'M wm ~hl -
elctricallyatA, kate ot f~~ Ori~

.a measuring rarge or o 2OO0julAi 
R ~ !t $z~.

used. A 4!.place glycert-n h~] (zIo*tya;
asuripg maintenarice Ot o ~~ f nAC *tqij

with an electric miseptkivo I -v t~. h to eqwulibrati th-2
?:;emperature Of U-16 IS'Ml 011 w, 0 t, the Wit A eI

tothe 3t4P.#r 4-i % .i .

r--t

Fig. 1. ve,543&l
for exmnn
corrosion by thit.
mcidied matbod,

Fig. 2. Cove~r of vesL fo eam.±.iig crtis~by the modirled meto. 1 1Q C~~



caovl~i testirg by thie mo~ld methoedi

*~1-4

Fig. 3b, Photo of bolts for studying corrosion by
the standard method and modified method
(smaller bolt).
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Fig. 4. Small mixer for in-
vestigating norros =n. go v -a.&.
modified method. Pig. 0 e ve.sels for

examining corrosion by the tta)-
dard (larger vessel' and modified
(smaller vessel) met-hod.

Establishment of the Designatior

Grinding of the steel bolt was realized manually wlta the aid of I
sandpaper of average grit [I], until the traces were xre iov*d both

. on the cylindrical and conical surface or the bolt. Then the bolt

was smoothened with medium-grit sandpaper (No. 5). so that, when

-observing with the naked eye, a scratch originating frm grinding

could not be seen on the surface of the bolt. The bolt was wiped with

a flannel cloth and filtration blotting-paper. Special efforts were

made to complete final grinding of the bolt Immedie' Y prior to

-jr- establishing the designation. The bolt can be use Lntil Its diameter

i s reduced to 7 mm.

Two samples of 80 mt of oil each were uniforaly analyzed.

Following the requirements for the standardized method, after the oil

;j samples were heated to a required temperature of 600 t 10 C, previously

... prepared bolts were placed in them and they were thermostated ftor

30 min. Then, depending upon the arrangements for the given sample,

8 ru of inorganic salt solution or 8 ml of distilled water were

poured in. The solutions were added with the miier3 otopped bhrough

Vrru HT-2 3-. o.



the .- ~~S
ip 744served to maintain the thenncameterin

'_#.Q~dWi*'was then followed as In the. standard
1.0 tt.b'Olts was checked after 1, 6, 12 and24 ho 14 vtI Athe requirements of the standard method.

*#Jt1Wof over 6 ho=rs were madeinsae
of t" h'teaaes the steel bolts were taken outOf the '4oiifgp, a00-6'6Vdinary desiccator, suspending themon Stmn4i:a6A "4 fzoi'23ia± 1 re. The beakers with Oil and water
were l~t Infbe'. Itervals were not longer than 16 hours.When M4be slsnt1o a tarted the bath and Oils Were broughtup to 1i d*4*p*a~4and after dispersing the salt or

distil ~ 'I wtv-oUm§dUit the oil the bolts were inserted in-thestanaf4ft* '4q;$ 1 mg the examination the bolts were takenout ands~1se fftvitb' extraction benzine and the degree of
eorroSlon was evaluated in accordance with requirements of the above-mentioned standard, "ePresented in Table 1.

2. Results Of Iftyestigatboni

Results 'of exWAznationS of properties Of anticorroslon representa-tiw'es of CertainA oil groups are compiled In Table 2. Tin al-l theL-analyzed oils. azn Identity was established in the corrosion resultsobtained with the aid of the CcIplred methods. The Identity pertains
to hedegeeOf corrosio0n Intensity as well as on the time of

Corrosion aPPearance. The developed modified method Of evaluating
Snticrr*BslvO proerties gives identical results with the one-,

obtained by the Stgnad method %ccording to PN-63/C-A4O$2.

The mathod permnits Dsazurements Of anticorrosion properties oflubricatinS anw hydraulic oils Using' about 1/46 the normal amount of
test oil 'a coMPaAisokl with the amotant required for the standard
method' 000ides the dimensions of the vessels for studying corrosion
8nd the amWitO of liquid used, the designation conditions are the
sawe as In the standard mEthod,

~in case of aperac Of corroctpn after stort ttue periof& inthe t~t It Is adv'isable~ to check the cor'rosion o ~jt.
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