Kees Veltman
Director/Owner
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N o
”!lltration off Lubrication oils necessary?

What we hear in the Industry, today.
ISO OlL RECOMMENDATIONS FOR:

Oil Viscosity

32 cSt.
46 cSt.
68 cSt.

100 cSt.
150 cSt.
220 cSt.
320 cSt.
460 cSt.
680 cSt.

People say use 1, 3 or 10 Micron for everything or use depth filtration ?

|
> Sol

REF: Schroeder, Pall, Hydac

ISO grade

15/13/10
16/14/11
17/14/11
18/15/13
18/15/13
19/16/14
19/16/14
19/16/14
20/18/14

Recommendation Filtration

3 Micron
5 Micron
5 Micron
5 Micron
5 Micron
10 Micron
10 Micron
10 Micron
25 Micron

M BENELUX BV

INAasS
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ses of Bearing Failures

Ex.: fatigue, misapplication

Lubrication

Shaft Lock Failure Problems &
Contamination

Misalignment

WS iy e NEWS I

e
o

2=z </ Solinas

© Copyright Noria Corporation

Particle Contamination
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LIFE OF BEARING IN PERCENT OF L10*

40

FILTER MICRON RATING

*L10, or minimum life, refers to the
number of hours at which 10% of the
bearings will fail.

Lubrication Problems &
Contamination

* Particles

* Water

e Air

Low level oil/grease
High level oil/grease
Heat




Lubrication-Enabled’Reliability™

achine Life Extension - Particle Cleanliness

NEW CLEANLINESS LEVEL (ISO CODE)

Sample New
20117 19116 18115 17114 @ 15112 1411 13110 ?112& 1178 1007 Bulk Oil ISO
5 3 |7 35| 9 4 |»>0 5 o |>10 75 |>10 9 | 210 >10| >Mz1# =10 10| >10 =10 .
26/23 Cleanliness Codes
4 25 |45 3 6 35|65 4 |75 5 |85 65| 10 7 |>10 9 |>d 10| >0 >10| >0 >10
vopy | 4 25|85 3 7 35| 9 4 |>f0o 5 |>0 6 |>0 7 [>10 9 | > >10| >10 >10| >10 >10 21/18 28/21
3 35 25 |45 3 | 5 35|65 4 | 8 5 | 9 6 |10 75|> a|>0 >0| >0 >10
23/20
Jan | 3 4 25| 6 3 |7 5 |>10 6 |>0 7 |>0 8 [>d 10| >0 >w0|>0 >10 20/17 /
™) 25 1.5 2 4 25| 5 65 4 |75 5 |85 6 |95 7 |>1 8 |=0 10| =10 =10 20/18 20/17
o gae | 2 15[ 3 4 25| 5 35| 9 4 >0 5 |>0 6 [>4 8 >0 9 | >0 >10 20/17 20/18
8 1.7 13|23 15| 3 2 |37 25 3|6 35| 7 4| 8 5 |10 65|>10 85| >0 10
O e |V 13| 2 16| 3 4 25 3|7 358 4 >0 5 |>4 6 >0 7|>0 >10 samp|e New
17 11 |18 13 |23 17| 3 2 S\ 25 |45 3 |55 35| 7 4| m~5]| 10 55|>10 85 .
~ e e Y - —_— o G 'Ci)‘ >10 7 [>10 10 Drum Oil ISO
9, 11 |15 13 | 18 14 |22 16 2 |35 25|45 3| 5 35 4| 9 55| 10 8 Cleanliness Codes
w .. 13 12 |16 15| 2 17| 3 2 | 4 25| 5 3| 7 4|9 s5/|>0 7|>0 9
% 12 105 15 1.3 |18 1.4 | 23 17 35 25| 5 3| 6 4| 8 55| 10 7 17/14
Z  ioc 13 12 |16 15| 2 17 4 25| 5 3| 7 4|9 6|=0 s 20/17
<L 12 11 |15 13 |18 15|22 17| 3 2 |35 25| 5 35| 7 45| 9 6 . 15/12
H 18115 13 1.2 1.6 15 2 1.7 3 4 25 5 3 T 4.5 =10 1] -
(&) 12 11|15 13|18 15|23 17| 3 2 |35 25|55 37| 8 s 21/18 20/17
E na 13 12|16 15| 2 17| 3 2| 4 25| 6 3| &8 5 21/18 23/20
1.2 14|15 13|18 15|23 17| 3 2| 4 25| 6 35
o 14/11  14/11
o e 13 12|16 15| 2 17| 3 2| a4 35| & 4
S L | Hydraulics Rolling 12 11|15 13|18 15| 23 18| 37 3 | 45 35 21/18 20/17
and Diesel Element 13 12|16 15| 2 17| 3 2 2.5
o 1512 Engines Bearings 12 14 15 14|18 15| 23 18 22 21/18 21/18
Journal 13 13|16 16| 2 18 2 17/14 18/15
14/11 Bearings Gear Boxes . . : :
L | andTurbo | and Other 13 12|16 14| 18 15| 23 18 14/11  23/20
1310 Machiner 14 12| 1.8 15| 25 1.8
12 11 16 13 2 16 REF: Monash, TU Electric

Based on I1SO 4406:99 - 4 micron range number has been omitted.

© Copyright Noria Corporation
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e Extension Table for Setting ORS Dryness Targets

New Moisture Level (ppm)

Current Moisture Level (ppm)

M BENELUX BV

|
‘@‘ Solinas

& Egpyright Naria Egrparatisn REF: SKF, OSU, DT
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iitration off Lubrication oils necessary?

What we have seen in the Industry in a steel factory.

Kimitsu Works

Changes

Contamination
Control

Lubrication Selection
Lubrication Methods
Condition Monitoring

1 2 3 4 5 6 7 8 9 10 n 12 13 w1 5 16

7w ® v 2

M BENELUX BV

|
‘@‘ Solinas
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ilitration off Lubrication oils necessary?

What we have seen in the Industry at NIPPON Steel.

100

90 1

80 1
8 70 -
=]
s Action Plan: Achievements:
§ 60 1 « Cleanliness targets * 75% reduction in oil consumption
% * Sampling ports * 80% reduction in hydraulic repairs
g %01 . Improved filters and breathers * 50% reduction in bearing purchases
£ . i
3 * On-site particle counts
= 40 -
3
'—
o 30 -

20 -

10 -

0

1 2 3
Years

© Copyright Noria Corporation
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ank and Sump Ventilation

Good, Protective Ventilation

Expansion
Chambers

Spin-on
Filters

Desiccating

. Breathers
Desiccant

REF: JCF, Trico

Poor, Ingression-Prone Vents

Open Vents

Breather
Filler Caps

Vent Plugs
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v,
”Brication recommendations with:

Ball Bearings A

A
\

o

Roller bearings A
Sliding bearings

> > W 0O

Gearboxes (Ind.)
Gearboxes (Mohil) E
Diesel engines A B C D E
Classification ISO 10/7 11/9 12/10 13/11 14/12 15/12 16/13 16/14 17/14

Filtermedium

WM BENELUX BYV

I
)
REF: Schroeder, Pall, Hydac _\I/\//_ S o ll n a S

> W W O O
W O O O m
O O O m
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40w do we measure fluid contamination?

250,000,000
. 130,000,000
Structure of ISO-Code: 64,000,000

. . . 32,000,000
amount of dirt particles in a 100 ml 161000.000

sample larger than these specified sizes: ~ $900.9%

2,000,000
1,000,000

4pm / 6um / 14pm / 21pm 250,000
130,000 |—— |

64,000
32,000
16,000

8,000

larger than 4um = 2,234,000 4,000

2,000

larger than 6um =1,720,000 1900

250
larger than 14um = 4,250 120
32
16

ISO Code= 22/18/13 2

>4 um
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AMOUNT OF DIRT IN ONE YEAR FLOWING

THROUGH THE A SYSTEM AT 120 LPM WITH A SYSTEM
CONTAMINATION LEVEL OF ISO 23/21/18

(NEW OIL DELIVERED IN 210 LITER DRUMS.) THIS
WOULD BE UNFILTERED OR WIRE SCREEN OR

PAPER ELEMENT PERFORMANCE LEVELS.

TOTAL DIRT = 238 KILO IN A YEAR

AMOUNT OF DIRT IN ONE YEAR FLOWING

THROUGH THE SYSTEM AT 120 LPM WITH A SYSTEM
CONTAMINATION LEVEL OF ISO 18/16/13 (NEW OIL
DELIVERED IN PLASTIC TOTES UP TO 1325 LITER
CAPACITY.) THIS WOULD BE 5 MICRON DEPTH
FILTER PERFORMANCE. BETA = 1000.

TOTAL DIRT = 9 KILO IN A YEAR

KEEPING THE SYSTEM 5 CLASSES CLEANER
TO 18/16/13. THIS WILL RESULT IN 31.5 TIMES LESS DIRT
FLOWING THROUGH THE SYSTEM.

Schroeder

e e e
fFND USTRIES

ss Density perspective of cumulative particulates

20/,

Amount of “Dirt"
Flowing Through
Pump in One Year

1SO 16/13
32GPM x 8 Hr /Day x 200 Days Per Yr

307
(238 kg) #yr

Amount of “Dirt”
Flowing Through
Pump in One Year
- m——— 1ISO 21/18
iy

Wiy,
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omprehensive Filtration Approach FLOW CAPACITY

SHOULD BE 100-200 Ltr./min.
WITH MATCHING TRUCK
CONNECTOR & PUMP BYPASS

Transfer from delivery CAPABILITY

container

Insure a high integrity
breather and tight tank
penetrations and couplings
are implemented.

5 micron & 3 micron
Two stage filters

Window to process
monitoring contamination and
water content.

IS0 20/18/15 Staged transfer fluid

from
storage to system

Insure access covers
Tightened with uniform
Bolt clamp loads.

Off-Line \

Particle Counter

Fluid Storage Tank
ISO 16/14/12 Gearbox
/ Y ISO 18/15/13

time of off-line loop
determined as
result of received

cleanliness level. Cycle Process fluid-clean to target
ISO level minus one.

Schroeder

e e e
fFND USTRIES

| w s Y
> Solinas
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”n we filtrate high viscosity's?

Filterelements give resistance.

e

With high viscosity we have to consider:
* Flowrate = reduce

* Pore size = increase

* Filter element = bigger surface

* Oil temperature = heating up =

 Start-up temperature

BBBBBBBBB

| .
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Fiberglass

i’\ms,erw&%V 11'3 '
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* More pores per square inch
* Consistent pore size
* Higher dirt-holding capacity

* Tolerant to high temperatures

Remark: Filters block only by particles with the same size
as the pore size

REF: Internormen, Donaldson, Schroeder, Kleenoll

liter Media Determines Filter Integrity

Cellulose(Wood Pulp) [— :

Media plugged by fiber size
* Inconsistent porosity
* Absorbs water

* Subject to fatigue, high temperature and chemical
degradation (e.g., from oils with high acid numbers)

* Media begins to fail after 300 hours in diesel
engine service
WM BENELUX BV

|
> Solinas
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DW important is temperature

viscositeit-temperatuur grafiek

100000 -+
W 156 100 109
tep, G 10000 "‘i ll‘
30 1584 14502 ';? .
2 5312 3061
a0 28 15720 13 ‘*1," 3
o 97 5056 541 i
0 1921 1 s \ \
2 2% 83 13 E 1000 =
| 151 49 746 2 B
49 w8 20 40 2 EVANE
50| 629 128 %2 £ IANK
W &7 77 209 £ I
LT 524 151 = 100 SAAN
B B %2 114 i
o 18 %0 880 HN
100 143 194 7.00 AV N
110 15 149 560 AN
7 Y 0 7 RNRESN
P i
130 790 944 3% 10 ==
I 175 34 = =
150) 575 647 29 =
160 49 548 25 =1
170] 43 an 230
18 3% 409 205 ; ,

=50 -30 -10 10 30 S0 VO 90 110 120 150 170 190 210 230 250

temperatuur

= motorclie 10W-40 tandwielolie 150 VG220 hvdrauliakolie IS0 VG46

WM BENELUX BV
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”lltration Classification, following ISO 16889 in 1999

* Nominal flltratlon = Factory set

T

"Upstrﬂam =X pm

3,21000 B, =
downstream =K Hm
I 1. Set Cleanliness Targets
' Target cleanliness level should reflect reliability goals.

Take Specific Actions to Achieve Targets.

Reduce ingression & Improve filtration.

Measure Contaminant Levels Frequently

What gets measured gets done (Step 2)

Post control charts of measured feeneLux By

I
results _</|\>_ SOll nas
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ep No. 1 — Set Target Cleanliness Levels

Set targets for all lubricating oils like
you do for hydraulic fluids.

Use vendor specifications as ceiling
levels only.

Set life extension (benefit-driven)
targets, for example: significantly
cleaner than before.

Consider machine design,
application and operating
influences.

Make it a personal decision,
because you are the one paying the
cost of failure, not the machine
supplier, not the oil supplier, not the
filter supplier, not the bearing
supplier or your oil analysis lab.

REF: JCF, Pall, Exxon, Schroeder, Kleenoll

é Ceiling

example
16/13 Service manual
(vendor specs)
14/11 Reliability goals
13/10 Safety goals
12/9 Environment severity
0
Ball bearing 16/13/11
Roller bearing 17/14/12
Journal bearing 18/15/12
Industrial gear box 18/15/12
Mobile gear box 18/16/13
Diesel engine 18/16/13
Steam turbine oils 18/14/11
Paper machine oils 18/14/11

Example Base
Cleanliness
Targets for
Lubricating
Oils

Porication QO NORIR
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emember: Are You Pulling Your Weeds Out by their Roots?

e N\
Oxidized Qil Cavitation

Destructive .
Pitting Noisy Cutting Here Means
Excessive the 4-R Treatment
Vibration

| Wear Debris
‘ Generation * Repair Problem
1 B R ts
Abrasive Wear Hot Running * Replace epea
* Rebuild
* Remove

Pulling Here Means
The 5-1 Treatment

* |t’s clean Problem
T e It'sdry Eliminated
It’s cool

It's alighed and balanced
It’s well oiled
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1322 ZB Uithoorn
The Netherlands

Telephone: 0031 (0) 297 522552
Email: Solinas@Solinas.nl
Skype: info.solinas

www.solinas.nl / www.solinas.be / www.machinedokter.nl
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