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= A total systems approach to cleanliness prevents
downtime and related costs in saw mills—— -

Costs per hour for hydraulic repair parts and fluid consumption
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A total systems cleanliness approach reduced the cost of hydraulic repair parts
and lubricant consumption per hour by 58% from 2008 to 2009.

aw mills operate multiple pieces of large equip-

ment with hydraulic systems. When this equip-
ment faces unplanned downtime due to important
components becoming fouled from contaminated
fluid, profits decrease while production costs in-
crease. This causes a huge financial burden that can
feel exponential as components must be repaired
or replaced.

When all factors such as maintenance person-
nel hours, replacement parts, fluid consumed, and
decrease in profitability are considered, it is easy to
understand the substantial cost impact that occurs
due to fluid that is poorly cared for. Identifying
fluid contamination issues provides an excellent
opportunity to lower operating costs and increase
efficiency.

Applying a total systems cleanliness approach is
necessary to maximize uptime, extend component
life, extend fluid life, reduce maintenance resource
demands, and reduce fluid disposal costs. For ex-
ample, upgrading from cellulose to fiberglass filter
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Dissolved water in oil appears bright

and clear. Water can only be removed by
vacuum dehydration. Emulsified water
shows very small droplets dispersed in oil.
0il viscosity may increase, and the sample
appear cloudy and milky. Minute amounts
of detergent engine oil can contaminate
industrial oils.

elements, installing desiccant breath-
ers, and installing off-line filtration
can be quite effective in improving
hydraulic fluid cleanliness.

A five step program

Step 1 — Set a target for fluid clean-
liness for each system to be verified by
periodic oil analysis with the results
reported per ISO4406:1999. The ISO
code results should be expressed in a
three number code that uses the lat-
est particle counter calibration, such
as 4u[c] /6u[c] /14u(c]. Target fluid
cleanliness codes should be deter-
mined by the most sensitive compo-
nent within the system. If the system is
critical to safety or mill operation, then
the target fluid cleanliness code should
be one level lower than the suggested
code for the most sensitive component
on the system. The sidebar on page
30 details suggested ISO cleanliness
codes for specific hydraulic system
components.

Step 2 — Install desiccant breathers
on all fluid reservoirs. Unprotected or
under-protected reservoir vent ports
can be one of the biggest sources of
ingression. Although ingression can
also come from unfiltered new fluid,
filtering all new fluid will also help
hold contaminant ingression in check.

Step 3 — Install high-efficiency fi-
berglass filter elements in all hydrau-
lic systems to maximize fluid contam-

Upgrade to Upgrade to HP Equipment | Startin: Current
L HP Elements? | HY-DRY Broather?|  Added  |1SO Gode |1SO Code | 'MPTOvement
TM Log Turning Rools & % - 18116112 | 15113/11 33
Edger 7 v g 18116114 | 16/15/12 2012
TM Trimmer 7 v - 1711614 | 16114111 11213
QM Preload | 7 v : 16/14/11 | 1411219 20212
QM Bandmill Guides v v F 1911714 | 16114/11 3/3/3
QM ReSaw Setworks | 7 " = 16/15A2 | 1411219 2/3/3
QM Accutrack 7 v E 171613 | 1512110 21413
QM Gang Edger [ v v . 18/16/14 | 141310 4/3/4
QM Old Stacker v v E 2011512 | 15113110 51212
TP Infeed Hoist | v Z i 211713 | 16/13110 5143
TM Sorter #1 | v 7 FPL__ | 2119A5 | 16/14/10 5/5/5
TM Sorter #2 v v FPL | 21M7A1 | 14112/8 7/5/3
TM Stacker | v 7 FPL | 1811613 | 16112/ 21414
TM Buck Saw v v 18" FSL Skid| 17/1512 | 14/11/9 37413
TM Bandmill Setworks | v v 18" FSL Skid| 191310 | 15/12/9 ann
TM Coe Edger v v 18" FSL Skid| 171613 | 131117 4/5/6

Fluid cleanliness improvement results of each system upgraded during the
implementation of the total systems cleanliness approach.

ination removal.

Step 4 — Identify systems with in-
sufficient filtration and add off-line
filtration to continually filter the fluid
during operation.

Step 5 — Develop maintenance
procedures to monitor fluid cleanli-
ness and filter element differential
pressure (AP). Fluid sampling tech-
niques and testing methods should
be standardized to ensure consistent
results of fluid analysis. Elements
should be changed on a predictive
maintenance schedule or when they
reach a threshhold AP.

Measurable results

In one instance, a twin planer
infeed hoist was one of the most
contaminated hydraulic systems
in the mill. The ISO fluid cleanli-
ness code of the system fluid was

21/17/13 before implementing a to-
tal systems cleanliness approach.
Two return filters, a pressure line
filter, and a recirculation line filter
were upgraded to Hy-Pro DFE fil-
ter elements with equivalent micron
ratings. The reservoir’s breather
was upgraded to a Hy-Dry desic-
cant breather to control particulate
and water ingression. In less than 30
days the ISO cleanliness code of the
fluid improved to 16/13/10.
Furthermore, the mill’s twin
sorter system was suffering from
inadequate filtration. It was de-
cided to add an FPL off-line filtra-
tion panel to achieve the target ISO
cleanliness code. As with the twin
planer infeed hoist, the twin sorter’s
return line filter was upgraded to
a Hy-Pro DFE rated filter element
with equivalent micron rating, and

Annual savings incurred with a
total systems cleanliness approach

Operating Cost @ 12,500 Hours

2006 § 534,250.00
2007 $  739,875.00
2008/$  668,875.00
2009 $  279,500.00

2008 Operating Cost $668,875
- 2009 Operating Cost - $279,500
Annual Savings $389,375

While operating several systems concurrently, mills commonly log over 10,000 hr of
hydraulic system up-time a year. The figures below show that if this mill operated these
systems for 12,500 hr in 2008 and 2009, a savings of $389,375 would be realized in

2009.




its reservoir breather was upgraded
to a Hy-Dry desiccant breather to
control particulate and water in-
gression. In less than 30 days the
ISO cleanliness code improved
from 21/17/11 to 14/12/8.

When OEM specified filtra-
tion is either lacking in pressure,
return, or servoactuator lines, or
if housings are sized only to func-
tion with coarse media elements,
effective results can be achieved by
adding dedicated off-line filtration
systems. Off-line systems can use
high efficiency elements down to
1 wm to reduce contamination load
on in-line filters to extend their life.
Off-line filters can also be serviced
without having to interrupt machine
operation.

Keep water at bay

In addition to controlling par-
ticulate, a vacuum dehydrator can
remove free, emulsified, and dis-
solved water from hydraulic and
lube oil. Water in oil (which can be
introduced by leaky heat exchang-
ers or condensation) reduces lubri-
cating properties, accelerates fluid
degradation, and damages compo-
nents. A Hy-Pro V1 portable vac-
uum dehydrator effectively keeps
hydraulic and gearbox lube oils
clean and dry throughout a plant.

Adopt a systems approach
Implementing the total system
cleanliness approach to control con-
tamination and care for fluids from
arrival to disposal will ultimately re-
sult in more reliable plant operation
and save money. Several steps to take
when developing this system include:
¢ Evaluate and survey all hydraulic and
lubrication systems.
* Establish an oil analysis program
and schedule.
¢ Insist on specific fluid cleanliness lev-
els for all new fluids.
e Establish a baseline and target fluid
cleanliness for each system.

e Filter all new fluids upon arrival and
during transfer.
* Seal all reservoirs and bulk tanks.
e Install high quality particulate and
desiccant breathers.
* Enhance air and liquid filtration on
existing systems wherever suitable.
* Use portable or permanent off-line
filtration to enhance existing filtra-
tion.
* Improve bulk oil storage and han-
dling during transfer.
* Keep water and moisture out of
hydraulic systems and use approved
techniques to remove water if it does
get in.
* Make a commitment to fluid cleanli-
ness.

The visible cost of proper contami-

nation control and total systems clean-
liness is less than 3% of the total cost
of contamination when not kept under
control. Keep your head above the sur-
face and avoid the resource draining
costs associated with fluid contami-
nation issues including downtime and
lost production, component repair/re-
placement, reduced useful fluid life,
wasted materials and supplies, root
cause analysis meetings, maintenance
labor costs, unreliable machine perfor-
mance, and wasted time and energy.

For more information, email info@
byprofiltration.com, call (317)
849-3535, or visit www.hypro
Sfiltration.com.

Hy-Pro’s FSL and

FPL off-line filtration
units helped bring the
fluid back up to IS0
cleanliness codes.
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Target ISO codes for bearings and fluid power components

hen setting target ISO fluid cleanliness codes for

hydraulic and lubrication systems, keep in mind
that the objectives are to maximize equipment reliability
and safety, minimize repair and replacement costs, extend
useful fluid life, accommodate warranty requirements, and
reduce or eliminate production down time. Once a target
ISO cleanliness code is set, follow a progression of steps
to achieve that target, monitor it, and maintain it to yield
justifiable rewards for your efforts.

Set the target
The first step in identifying a target ISO code for a sys-

tem is to identify the most sensitive component on an indi-
vidual system, or the most sensitive component supplied
by a central reservoir. If a central reservoir supplies several
systems, the overall cleanliness must be maintained, or
the most sensitive component must be protected by filtra-
tion that cleans the fluid before reaching that component.

Other considerations.

The table recommends conservative target ISO cleanli-
ness codes based on several component manufacturers’
guidelines and extensive field studies for standard in-
dustrial operating conditions in systems using petroleum

based fluids. If a non-petroleum based fluid is

Pressure Media  Pressure  Media Pressure Media used (i.e. water glycol) the target ISO code should
<140bar | Px,=1000 | 212bar | Bx,=1000 |>212bar | Bx,, =1000 .
Pumps <2000 psi. (Bx=200) 3000 psi (Bx=200) >3000psi (Bx=200) be set one value lower for each size (4 p[c], 6u[c],
Fixed Gear | 2011815 [22um,, (25um) 19A7A5 12um, (12um) - | B 14p(c])
Fixed Piston 191714 12um,, (12um) 18/16A3 12um (12um) 17/15/12 | 7um,, (6um) ’
Fixed Vane | 20118115 [22um,, (25um) 19/17/14 [12um,, (12um) 1811613 [12um,, (12um) If any combination of the following conditions
Variable Piston 18/16/13 | 7um _ (Bum) 17/15/13  7um_ (6um) | 16/14/12 | Sum_ (3um) Q q
16l Icl Icl
Variable Vane | 1816113 | 7um,, 6um) | 171512 | sum, Gum) | - | - exists in the system, the target ISO code should
also be set one value lower:
Valves . . ..
Cartridge | 18116/13 [12um,, (12um) 1718112 | 7um,, (6um) | 17/16M2 | 7um,, (6um) * if a component is critical to safety or overall
Check Valve 20118/15 22um, (25um) 20/18/15 22um, (25um) 19/17/14 [12um, (12um) P
lol el (8
Directional (Solenoid) | 2018115 [22um,, (25um)| 19/17/14 12um,; (12um)| 18/16/13 [12um,, (12um) system reliability,
Flow Control 19/17/14 12um, (12um) 18/16/13 12um, (12um) 18/16/13 12um,; (12um) o if frequent cold starts occur,

Pressure Control (Modulating) ‘ 191714 ‘12pm (12um) 18/16/13 12um,
Proportional Cartridge Valve
Proportional Directional
Proportional Flow Control

Proportional Pressure Control | 17/16/12 | 7um,

(] (]

1715112 | 7um

o (Bum) | 17/1512 | 7um (6um)

(Bum) | 17/15M12  7um,

il e

Servo Valve 16/14/11 | 7um (6um) 16/14/11  Sum (3um) 151310 | Sum, (3um)
Bearings
Ball Bearing [ 15/13/10 [ 5um,, (3um)

el
Gearbox (Industrialy 17/16/13 12“mIcl (12um)

Journal Bearing (High Speed) | 17/15/12 | 7um,, (6um)
Journal Bearing (Low Speed) 1711512 7“mxc1 (Bum)

Roller Bearing | 16/14111 | 7um,, (6um)
Actuators
Cylinders [ 1711512 | 7umy, Gum) | 16/14/11 | 5um,, (3um) | 15/13/10 | 5um

Vane Motors

Axial Piston Motors
Gear Motors

Radial Piston Motors

19M17/14 ‘12um (12um) 18/16/13 12um,

(] (]

| 2011815 [22um, (25um) 19/17/14 [12um

] i}

Test Stands, Hydrostatic
Test Stands
Hydrostatic Transmissions

| 15113110 | 5um,, (3um) | 15/13/10 | 5um,,
1715113 | 7um,, (Bum)  16/14/11 | 5umy, (3um) | 16/14/11

*Depending upon system volume and severity of operating conditions a combination of filters with varying
degrees of filtration efficiency might be required (l.e. pressure, return, and off-line filters) to achieve and

maintain the desired fluid cleanliness
ISO Code
156 bar, 2200 psi \

Example Comments
Operating Pressure ‘

Most Sensitive Component Directional Solenoid

(12um)| 17115112 | 7um
1715M12 | 7umy, (Bum) 174512  7um, (Bum) 16141 Sum, (3um)
1614111 | 5um,
1715/12 | 7um,, (6um) 171512  7umy (6um) 16/14/11 | Sum, (3um)
(6um) | 1614/11 | Sumy, (3um)

(3um) | 15113/10 | Bum, (3um)
Burmy, (3um)

19/17/14 | Recommended Baseline ISO Code

g (Bum)

* when excessive shock or vibration occur, or
g (3um)  other severe operation conditions.

Understanding ISO codes

The ISO cleanliness code (per ISO4406-1999)
is used to quantify particulate contamination lev-
els per milliliter of fluid at three sizes 4 pmlcl],
6umlc], 14pmlc]. The ISO code is expressed in
three numbers (example: 19/17/14). Each number
g (Bum) represents a contaminant level code for the corre-

20118115 22um,, (25um) 1947/14 12um,, (12um) 1816113 12um,, (12um)
(12um)| 1711512 | 7um
20118/14 22um,, (25um) 1917/13 12um, (12um) 1816113 12um,, (12um)
(12um)| 18116/13 [12um

(Bum) lating particle size. The code includes all particles

Tl

(12am) of the specified size and larger. It is important to
el

note that each time a code increases the quantity
range of particles is doubling and inversely as a
code decreases by one the contaminant level is
cut in half.

Recommended* Target ISO Cleanliness Codes and

"0u| ‘BIpa|A uoluad Aq 0102 ® WbBLAdoD

Fluid T Water Glycol | 18/16/13 Adjust D One ClI; = = =
se bee Loy | et Down One Glase. media selection for systems using petroleum based
" Remote Location, Repair . N § - = -
Operating Conditions Difficult, High mg;ressic:Rlale 17/15/12 Combination of Critical Nature, fluids per 1S04406:1999 for parhc'e sizes 4 "m[c], 6

Severe Conditions

pm[c], and 14 pm{[c].

317.849.3535
info@hyprofiltration.com
www.hyprofiltration.com
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