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[TponienypHasi reHepanys KOHTEHTa 00Ja/laeT OrpOMHBIM MOTEHLMAIOM JUIS MOBBI-
mieHust 3PPEKTUBHOCTH M KPEATHBHOCTH B PEIIEHUH MHOXKeCTBa 3a1a4. COBpEMEHHBIE ajl-
TOPUTMBI, BKJIOUYAsl MalIMHHOE 00y4YeHHE, MO3BOJISIOT CO3/1aBaTh KOHTEHT, COMOCTABUMBIH
¢ TpaauIMOHHBIM. KiIt04eBBIMH 3a/1a4aMM OCTAIOTCSI ONTUMH3ALUs IPOU3BOAUTEIBHOCTH,
pa3paboTka THOKUX CUCTEM IapaMeTpHU3allMd U METOJIOB OLEHKH KauecTBa. KomOuHaims
nporpammupoBanus, M1 u Buszyanuszanuu OTKpPBIBAET BO3MOXKHOCTH JUIsSL CO3/IaHUSL CIIOXK-
HBIX T€HEPaTOPOB, MPUMEHUMBIX B UTPaX, CUMYJISLUAX U APYTUX 001aCTAX, T1ie TpedyeTcs
MacIITaOHOE BUPTYaJIbHOE OKPYKEHHE.
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This small report aims to provide an overview of key measurable physical and chemical
properties of lubricating oils, along with simplified measurement methods using more accessible
tools. The focus is on practical parameters that can be conveniently tested to assess oil quality and
performance. All information in the work is collected in accordance with the National Standards of
China. These parameters can be used in intelligent systems to control and predict the condition of
lubricating oil during work processes.
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Lenvro OaumHO20 HEOOILUIOZO UCCTEO0BAHUA ABNAemcs 0030p KIIOUE8blx UMepsieMblx
DUBUKO-XUMUYECKUX CBOUCME CMA3Z0YHbIX MACEN, d MAKICEe VIPOWECHHbIX MEmo008 UMepeHus C
ucnoavsosanuem Oonee 00Cmynuvlx uncmpymenmos. OcHoenoe GHUMAHUe VOeusemcs NpaKmu-
yeckuM Napamempam, KOmopble MONCHO JIe2KO USMepumv O OUEHKU KAYecmed U IKCHIYa-
MAYUOHHBIX XapaKkmepucmuk macia. Bea undopmayus 6 pabome cobpana 6 coomeemcmeuu ¢
Hayvuonanonvimu cmanoapmamvu Kumas. Dmu napamempol mo2ym NpUMeHAMbCsa 6 UHMENIeK-
MYATLHBIX CUCEMAX 0151 KOWMPOJISL NPOCHOZUPOBAHUS COCMOSIHUSL CMA304YHO20 MACAA 80 GPEMSL
npoOmMeKanust padouux npoyeccos.

KiamoueBble ciioBa: HUHTCIJICKTYaJIbHasl CUCTEMA, NPOTHO3UPOBAHNUC U3HOCA, CBOMCTBa CMa-
3049YHOI0 Macja, YIpOoumCHHbBIC MCTOAbI HSMGPCHHﬁ.

Introduction. This report summarizes key measurable physical and chemical
properties of lubricating oils and outlines simplified methods for their assessment using
accessible tools. It focuses on practical parameters for convenient oil quality (physical,
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performance and chemical indicators). Compiled in accordance with China's National
Standards [1], this data is suitable for integration into intelligent systems to monitor and
predict lubricating oil condition during operation.

Physical Property Indicators (Directly Measurable)

Kinematic Viscosity (National Standard of China 265). Measurement Tool.
Capillary viscometer.

Method of Measurement. Place the sample in the capillary viscometer and immerse
it in a constant-temperature bath at 40 and 100 °C respectively. Measure the time taken for
sample to flow through a specified capillary under gravity. Calculate kinematic viscosity
(v) using formula:

v=_Ct,

where C — the viscometer constant; ¢ — the flow time.

Distinguishing Values. Different oils have distinct kinematic viscosity values
at 40 °C and 100 °C. For example, common industrial lubricating oils may have kinematic
viscosities ranging from a few dozen to several hundred square millimeters per second
(mm?/s) at 40 °C.

Pour Point (National Standard of China 3535). Measurement Tool. Cooling apparatus
(such as a refrigerator or a low-temperature bath), thermometer, and a container for the sample.

Method of Measurement. Place the sample in the container and cool it gradually in
the cooling apparatus. At regular temperature intervals (usually 3°C), tilt the container to
observe if the sample flows. The lowest temperature at which the sample still shows
fluidity when tilted is the pour point.

Distinguishing Values. Pour points vary widely depending on the oil type. For
example, some winter-grade diesel fuels may have pour points as low as —40 °C, while
some heavy-duty lubricating oils may have pour points around —10 °C.

Density (National Standard of China 1884 — Pycnometer Method). Measurement
Tool: Pycnometer, balance, and a thermometer.

Method of Measurement. Weigh the empty pycnometer, then fill it with the sample and
weigh it again. Measure the temperature of the sample. Calculate the density using formula

p=(m’~m")V,

where m' — the mass of the empty pycnometer; m* — the mass of the pycnometer filled with
the sample; V' — the volume of the pycnometer.

Distinguishing Values. Densities of oils are usually in the range of 0.7-0.95 g/cm®.
For example, diesel fuel may have a density around 0.83—-0.86 g/cm?.

Chemical Property Indicators (Laboratory Tests)

Acid Value (National Standard of China 264). Measurement Tool. Burette, conical
flask, and a KOH (potassium hydroxide) solution of known concentration.

Method of Measurement. Dissolve a known amount of the sample in a suitable
solvent (such as a mixture of ethanol and ether). Titrate the solution with the KOH solution
until the endpoint (usually indicated by a color change of the indicator) is reached.
Calculate the acid value using the formula:

Acid value = (Ve - 56.1)/m,

where V' — the volume of the KOH solution used (mL); ¢ — the concentration of the KOH
solution (mol/L); m —the mass of the sample (g).
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Distinguishing Values. Acid values are expressed in mg KOH/g. Fresh lubricating
oils typically have low acid values, often less than 0.5 mg KOH/g, while used or degraded
oils may have higher acid values.

Water Content (National Standard of China 260). Measurement Tool. Distillation
apparatus (including a distillation flask, condenser, and receiver), and a solvent (such as xylene).

Method of Measurement. Add a known amount of the solvent and the sample to the
distillation flask. Heat the flask to distill the water along with the solvent vapor. The water
condenses in the receiver. Measure the volume of the collected water. Calculate the water
content as a percentage of the sample mass.

Distinguishing Values. Water content is expressed as a percentage. For most
lubricating oils, the acceptable water content is usually less than 0,1 %.

Performance Indicators (Simulated Working Condition Tests)

Demulsibility (National Standard of China 7305). Measurement Tool. Beaker, stirrer and timer.

Method of Measurement. Mix a specified volume of the oil sample with a specified
volume of water in the beaker. Stir the mixture at a constant speed for a specified time.
Then, stop stirring and measure the time required for the oil-water mixture to separate into
distinct layers.

Conclusion. Simplified methods for measuring key oil properties (viscosity, pour point,
etc.) provide practical lubricating oil quality assessment. These vital parameters enable easy
monitoring and maintenance, ensuring optimal equipment performance. These parameters can
be used in the newest artificial intelligence systems designed to predict the condition of
lubricating oil and its impact on the wear process.
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H3znooicenvl 6onpocul pazpabomxu u 6Heopenus uHGOPMAYUOHHO-AHATUMUYECKON CUCEMDL,
HANPAaBNeHHOl HA NOGbLUUEHUEe IKOHOMUUECKOU 3pghexmugHocmu IKCHIyamayuu aemompaHc-
nopma PYII «'omenvonepeoy. Onucanvl yeau u 3a0a4u CUCTHEMbI, APXUMEKMYPHbIE U MEXHON0-
euyecKue pewenus, 00ecneyusaryue Ha0edCHOCMy, MacumadupyemMocms u UHmezpayuio ¢ Kop-
nopamugHol  uHgpacmpykmypou npeonpusmus. Paccmompenvl  odcudaemvie  pe3yibmamol
BHEOPEHUSl, BbIPANCAIOWUECS 8 CHUNICCHUU IKCIIYAMAYUOHHBIX PACX0008, COKPAUWEHUU NPOCMOes
MEXHUKY, NOGBIUEHUU NPO3PAYHOCIU NPOYECCO8 YHema U WIAHUPOBAHUS, A makxdice 8 00uem
pocme 3pexmuenocmu pabomsl ABMoONapKa.
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