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ANALYSIS OF THE HYDRAULIC OIL TO DRIVE BAND SAWMILL

Transport and material handling is a sum of technological processes in the wood-processing industry. Hydraulic drives are one of
the drive options used as a basic part of the transport — handling machines. Contamination control involves preventing contaminants
from entering a hydraulic system and placing filters in strategic locations throughout the system to trap any contaminants to find their
way into the fluid. But for critical equipment, a successful contamination control program must also include regular assessment of the
hydraulic fluid cleanliness. It must be often done every two to six months or after every 500 or 1,000 hours of operation, depending
on the equipment duty cycle, operating environment, and how critical it is to overall operation. Pressure forces in hydraulic drives are
transferred to hydraulically-operated devices which also serve to lubricate the elements, displace and remove heat from the system.
To increase the service life of hydraulic drives, hydraulic oil must meet individual physical characteristics. To ensure reliability, ti-
mely diagnosis of hydraulic oil is required. Some experts also recommend that fluid to be tested immediately after any maintenance
event that exposes the hydraulic system to the external environment. This could occur when a hose or other component is replaced or
fluid is added to the reservoir. Fluid replenishment can be particularly troublesome because new fluid is notorious for being dirty —
often from improper storage and handling practices. The article deals with the methodology of measuring the basic physical properti-
es of hydraulic oil by the respective diagnostic devices directly on the hydraulic drive of the bend saw in the full operation of the
machine. The methodology suggested enables making decisions for improvement of the hydraulic oil state.
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Introduction. Transportation and manipulation with
material is an important part of almost every technological
process in industry. Manufacturing process consists of mul-
tiple operations that follow one another, and connection
between them secures transportation and manipulation
technology. Transportation and manipulation with material
is greatly affecting quality, economics and safety of work in
individual branches of industry. Because of this, it is neces-
sary to dedicate increased attention to this problem to ensu-
re, that manufacturing process is most effective and safest
as it could be. From the function perspective oil is used as
lubricant most of the time (engines, gears) or as a element
for transfer of energy, alternatively it has sealing, cooling or
filtrating function (Hnilica & Dado, 2012; Antalov, 2017).
Mineral oils are applied in almost every industry. They are
substances of petroleum origin formed by mixture of higher
hydrocarbons with the addition of special substances
(Hybska et al., 2017, 2018). In all cases it is possible to ma-
ke us of changing quality of oil. Contamination is causing
most of the malfunctions in hydraulics. (Balog et al., 2002;
Graga et al., 2011)

Experiences of designers and users of hydraulic and lub-
rication systems confirmed the facts, that more than 85 %
of all malfunctions are a straight consequence of contami-
nation (Stollmann, 2010).

Expenses caused by contamination are growing grad-
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ually and are causing:
® Losses in manufacturing (downtime)
® Expenses for changing damaged parts
® Frequent fluid change
® Expensive elimination of faults
® Raised expenses for maintenance
® Raised expenses for confusions (Krilek, & Dobrotova, 2016).

Material and methods. For prolonging the lifespan of
hydraulic system for driving a bandsaw is required to check
quality and amount of water contained in oil. Measurement
was made on carriage made by Dinaco VEL — 970 bandsaw
Dinaco FIL — 1600. On hydraulic drive of bandsaw carriage
were with portable diagnostic device icountOS monitored
parametres of purity of hydraulic oil and amounts of water.
Capacity of oil reservoir of hydraulic unit driving the
bandsaw carriage is 130 litres. System is filled with hydrau-
lic oil Telus 46 Schell HLP ISO VG 46.

Parker Hannifin's icountOS (Figure 2) is an oil laser
monitoring device. This mineral oil or aviation fuel conta-
mination detector is designed for use in demanding envi-
ronments and therefore its packaging is made of highly re-
sistant resin HPX. This Vortex valve allows pressure reli-
eving without draining water, and the soft handle of the ico-
untOS is designed with a view to its high durability, functi-
onality and future customization capabilities.
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Figure 1. Bandsaw with carriage [own photo]

Figure 2. Parker Hannifin's icountOS monitoring device (icount Oil
Sampler, 2011)
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Figure 3. Hydraulic circuit icountOS (Icount Oil Sampler, 2011)

The measurement is carried out at the hydraulic oil ope-
rating temperature of the hydraulic saw blade carriage (Fi-
gure 1) in order to mix the oil sufficiently. Subsequently,
the low pressure hoses of the diagnostic tool are placed in
the oil tank of the carriage and measured using the icoun-
tOS diagnostic device (Figure 3).

Results and discussion. The monitored parameters influ-
ence the lifetime of individual parts of the hydraulic system
(distributor, pump, hydromotor,...). For this research, the
unit was set according to ISO 4406: 1999 (Figure 4).
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Figure 4. Description ISO 4406 of number code (Pfirucka filtracni
techniky, 2015)

In order to determine the state and its improvement
(correction), the relative degree of pollution is used. Re-
ading particle pollutants is the most common method for
deriving a standard of purity. Very sensitive optical instru-
ments are used to determine the number of particles of im-
purities in variable ranges associated with particle size.
These values are then referred to as a number (count) of
particles larger than a certain (determined) size that has be-
en found in a given volume of liquid. The code number is
assigned separately for each size category, and the resulting
purity code corresponds to the worst code mark from each
particle size (Dalik, 2011).

After 200 hours of operation, the measured values were
ISO 17/15/13 (Table 2) and % relative humidity 40 %,
which is 120 ppm. It follows from the code number that
particles of 4 pum are found in 1 ml of oil 640-1300. The 6
pum particles are in 160 ml of oil in 1 ml of oil, and 14 pm
in 1 ml of oil is 40-80.

After 400 operating hours, ISO 18/16/13 and % relative
humidity of water were measured at 45 % (Table 2), which
is 135 ppm. The particle sizes of 4 um are in the 1 ml of oil
1300-2500, 6 pm particles are in 320 ml of oil in 1 ml of oil,
and 14 pm particles are in 40 ml of 1 ml of oil (Table 1).

After 600 operating hours, ISO 19/17/14 and % relative
humidity 46 % (Table 2) were measured, i.e. 138 ppm. A
particle size of 4 um is present in 1 ml of oil in the range of
2500-5000, 6 pum particles in 6 ml of oil are 640-1300, and
14 pm particles in 1 ml of oil are 80-160 (Table 1).

After 800 operating hours, ISO 21/20/20 and % relative
water humidity 47 % (Table 2) were measured, ie 141 ppm.
A particle size of 4 um is present in 1 ml of oil in the range
of 10000-20000, 6 um particles in 5 ml of oil are 5000—
10000, and particles of 14 pm in 1 ml of oil are 5000—
10000 (Table 1).

Table 1. Table of measurements ISO 4406:1999 (Piirucka
filtra¢ni techniky, 2015)

ISO 4406:1999 table of measurements
Particle count per ml
Code number More than Up It)o, including
24 80,000 160,000
23 40,000 80,000
22 20,000 40,000
21 10,000 20,000
20 5,000 10,000
19 2,500 5,000
18 1,300 2,500
17 640 1,300
16 320 640
15 160 320
14 80 160
13 40 80
12 20 40
11 10 20
10 5 10
9 2,5 5
3 1,3 2,5
7 0,64 1,3
6 0,32 0,64
Table 2. Table of measurements
n. ISO code % relative humidity water
1 17/15/13 40
2 18/16/13 45
3 19/17/14 46
4 21/20/20 47
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Tribotechnical diagnostics is part of a non-disassemble
technique for detecting the technical state of friction nodes
based on a sample of the lubricant that they are lubricated
(Kucera, 2000, 2003). Its task is to determine the status,
evaluate and report the presence of foreign substances in
the lubricant and its change, in quantitative and qualitative
terms. Tribotechnical diagnostics enables us to rationally
and economically use lubricants, early identification of
emerging failures in the operation of machinery and equip-
ment (Hnilicova & Kucera, 2013, Hnilica & Dado, 2012).

The method of detecting and determining the number of
mechanical impurities is one of the most frequently used in
operation, as it is economically and temporally least deman-
ding and sufficiently precise (Graga et al., 2011).

The question remains what needs to be analyzed, becau-
se the parameters for the evaluation are fairly good. Aut-
hors Hnilic & Kucera, 2013 provide a broader view of the
methods used for hydraulic oil analysis.

Hydraulic oils are included in the group of industrial
oils in which the water content should not exceed 500 ppm
(0.05 %). The recommended maximum water content limit
should be 200 ppm (0.02 %) (Novacek, 2011; Prirucka
filtracni techniky, 2015). From the measured values it fol-
lows that relative to the % relative humidity of water is oil
usable for hydraulic systems. This is bound water, which
can be up to 300 ppm in the hydraulic oil under considerati-
on, and more than 300 ppm already forms free water which
forms an emulsion with the oil. For hydraulic systems, the
permitted water content is up to 200 ppm. Above this value,
oil may damage the hydraulic system such as corrosion.

It is necessary to perform regular diagnostics and filtra-
tion of oil fillings, as confirmed by the research of the aut-
hors Il¢ik et al. (2011), Fitch and Troyer (2011), where
85 % of hydraulic system failures arise due to contaminati-
on of hydraulic oil (Stollmann, 2010; Krilek et al., 2016;
Day & Bauer, 2007; Antalov, 2017).

Conclusion. From the measured ISO clarity values, an
increasing tendency for impurities can be observed. This
can be influenced by several factors. One of them is that the
machine works in the dusty environment of the woodwor-
king industry. Here, it is important to ensure that the ele-
ments are sufficiently sealed and that they do not get into
the system through the leakage of dirt from the outside en-
vironment. Impurities from the outside can generate additi-
onal impurities in the system. They can cause single chan-
nel drainage in the valves, valve faults, failure of individual
elements, poor system function, high failure, frequent mac-
hine downtime. This prevents predictive machine mainte-
nance by monitoring oil contamination. First of all, filling
the system with hydraulic oil by means of filtering devices,
since hydraulic oil from drums is not of sufficient purity.
Choice of appropriate filtering built into the system, and re-
gular replacement of filter inserts. Clogged filter inserts
cause great pressure losses in the system, as the hydraulic
oil flows through them worse. Use filters with filter poin-
ters to keep the machine maintenance when changing the
filter cartridge.

In the case of woodworking machines, and not only,
neglect of oil care leads to significant economic loss caused
by long delays due to failure in hydraulic equipment. The-
refore there is no need to make inexpensive compromises
that will ultimately cost us, but we need to invest in quality
filtration. This investment will later reflect on reducing the
cost of spare parts, service, time consumption, breakdowns

due to failures. Use fine air filters to filter aeration tanks of
aggregates. Carefully select pressure or return filters, filters
on separate filter branches. Take care of filter maintenance,
replace filter inserts regularly and especially in time. Fill
the hydraulic systems only with a filtering device, which
can also be used as off-line filtering. By such measures we
extend the life of not only hydraulic oil but also the hydrau-
lic system itself.
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AHAJII3 TIIPABJ/IIYHOI PIIMHU TPUBOAY CTPIYKOBOI IMMJIKU

TpancriopTyBaHHA Ta HepepoOIIEHHST MaTepialiB — I YacTHHA TEXHOJIOTIYHMX IIPOIIECiB epeBOOOPOOHOI MPOMHUCIOBOCTI, y
SIKHX 9aCTO BUKOPHCTOBYIOTH Trinponpusia. KoHTpoms 3a0pynHeHHs nossrae y 3aro0iranti NOTPAINISHHIO 3a0pyIHIOBAIBHUX PEdo-
BUH y TiIpaBIIiYHYy CHCTEMY, PO3MIIICHHS (DIIBTPIB Y CTPATEridHUX MICISX TiAPOCHCTEMH TaK, 00 3aXOIMHUTHU BCl YaCTKH Opy.y, AKi
MOTPAIUISIOTH Y pinuHy. {1 Cy9acHMX NPHUCTPOIB YCIIIIHA IPOrpamMa KOHTPOIIO 3a0pyJHEHHS TOBUHHA TAKOXK BKIIIOYATH PETYIIIp-
HY OIIIHKY YHCTOTH TifpaBiiunoi pinuau. YacTo 1e motpiGHO poOUTH KOXKHI ABa-IIiCTh MicsIiB, a6o koxHi 500 a6o 1000 rox pobo-
TH 3aJIEKHO BiJf poO0OYOr0 IUKITY IPUCTPOIO, poOOYOro cepeoBuIIa Tomo. i1t 301IbIIeHHsS TepMiHy CIyXOH TipaBIidHIX IPHBO-
IiB, TiApaBIiYHI PiIMHU MOBUHHI BiJIOBINATH IHAWBIAYaIbHUM (PI3MIHUM XapakrepucTHKaMm. [ 3a0e3nedeHHs HagiiHOCTI He00-
XilHa CBO€YAcHA JiarHOCTHKA TakuX pinauH. DaxiBimi peKOMEHAYIOTH TECTYBaTH OJMBY BiJpa3y Micis KOKHOTO BHUIAIKY KOHTAKTY
TiApOCHCTEMH i3 30BHIIIHIM CepeJOBUIEM: NOIIOBHEHHS TiIPOPIAUHY, IPHUCANOK i iH. PO3MIIHYTO METOROMIOTiI0 BUMIPIOBAHHS OC-
HOBHHX (i3MYHHX BIIACTHBOCTEH TiJPaBIIUYHUX OJUB MIarHOCTHYHHUM YCTaTKOBAaHHSIM O€3MOCEepenHBbO Ha TigpaBIiyHOMY IPUBOII
cTpiukoBoi Mk mix 4ac ii excruryaTarii. Taka MeTOROJIOTISA ja€ 3MOTY IPUHMATH PIMICHHS IS TOJMNIMIISHHS CTaHy TiapaBIidyHOL
piavHH.

Knrouoei cnosa: TinpasiiyHa oMBa; JiarHOCTHKA; O€3B1IMOBHA po00Ta; CTPIYKOBA MTHJIKA.
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