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Don’t just automate, innovate.

CINRG Systems Inc. offers a range of The Authors
flexible laboratory solutions. Our latest

product offerings are a fully automated
auto-diluting particle counter and a
robotic Houillon viscometer automation
system that was developed in partnership
with WearCheck International.

Alistair Geach, Operations Bill Quesnel, President
Manager

Bill Quesnel has been in the oil analysis
Alistair has been in the oil analysis industry for 24 years. Bill is president
industry for 20 years, formerly with and former laboratory manager for
SetPoint Technologies in Africa. Alistair's WearCheck in Toronto, Ontario and
unique skills in chemistry, physics and graduated from the University of
engineering have helped him in his Waterloo in pre-med with minors in
career of laboratory automation and Biology, Chemistry and Computer
instrument development. Science.
STLE CLS, OMA | Certified STLE CLS, OMA I, OMA Il Certified
ILMA MLA I, MLT I, LLA 1 Certified ILMA MLA I/1I7111, MLT I/11, LLA 1

Certified
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|}

Conforms to ASTM D7647
“Automatic Particle Counting using D|Iut|on Method” —

i

Callbrated to 1ISO 11171:2016

L Y ] BE {
Produces results for Fluid Cleanliness based on ISO 4406 1999

“3-Tier ISO Cleanliness Code (i.e. 19/17/14)”
|
LA

CS-APC-2
Automated
Auto-Diluting
Particle Counter
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Repeatable & Reproducible
ISO Cleanliness Codes

Consistent results regardless of technician or laboratory location

What is our GOaI?

Educate the Oil Analysis Community

Changes to Calibration Fluids for ISO 11171 and the impact on 1SO 4406

CSO-5
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ISO 4406 Cleanliness Code

ISO Code More than Up to
25 160,000 320,000
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
18 1,300 2,500
17 (1) 1,300
16 320 640

15 160 320

14 80 160

—
< _13 40 80

12 20 40
10 20
4 10
2.5 4
2.5

© Copyrights 2016. All rights reserved.

12,185

3,056

71

100000

NIST2806b Particle Count Increase

How is Oil Cleanliness Measured?

The ISO Cleanliness Code is an industry accepted method
of evaluating the cleanliness of a lubricated component. When
the ISO Code indicates an increase by more than one ISO code
steps need to be taken to investigate the cause.
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Ref: WearCheck

Particle Size (um)

9p0D ssauljues|] 666T-907 OSI

2111913

ISO 4406:1999 report as
Number of particles (Np)
>4um(c) over the Np
>6um(c) over the Np
>14um(c)

19/13

ISO 4406:1987 report as
Number of particles (Np)
>5um over the Np
>15um

CSO-6
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ISO 4406:1999 (ISO 11171)

Particle count measurements are taken on typically 10 mL of oil with the
results averaged to 1 mL. Prior to counting, the particles in the oil sample must
be homogenized which can be accomplished in a combination of ways including
shaking, sonication, de-gassing, etc. Most important is that sample preparation
be carried out consistently. Once prepared the sample is loaded into a syringe
and the contents of the oil are driven through the laser sensor at a controlled flow
rate. The sensor “counts” the number of particles at the different size ranges for
the duration of the test. 6

- 25

100000

- 24

- 23

" Verify effectiveness of filtration

- £2

® Detect process contamination [ 21
= O -H]E

Example ;—i L i
Breather filters and improved oll filtration have brought the = 000 L& "*\ I 1s§
cleanliness of this system down from 20/18/16 to 18/15/13 § = ".1 170
(sample is from a large hydraulic reservoir using Esso Nuto H 68). 2 - "
E \ﬁ" 15 %

E 1DD :‘:I‘l - 14§
'\_\k (1]

-
(o)

>4pm 5,000 8,432 N ,

i - 10
>14um 160 187 402 ™, .
ISO 4406 | 19/17/14 19/17/15 | 20/18/16 B P pen . cen Tanl

FParticle Size (pm)
© Copyrights 2016. All rights reserved. CSO-7
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: ISO Certificate - Expiration
W EYCEE] Standard Date Reason for Revision Date

. AC Fine Test Dust (ACFTD) no longer
ACETD 4402:1991 1960 — 1999 Commerciaﬁv CEID) nolong

ISO MTD ) ISO Medium Test Dust (MTD) - NIST Traceable
SRR 11171:1999  10-Dec-97 Standard - Oriéinal ertificate

ISO MTD ) Revised uncertainties and change of >30um
SoVPEn s 11171:1999 1-Mar-99 values to information values .

SIF§I\(/)|2|\é|(-)I-6D-2 11171:1999  9-Aug-00 Revision of expiration date.

S'gﬁzl\é'gg ap 11171:1999  16-Nov-04 Decrease in expiration date due to instability. 17-Sep-04

SIIQSI\/IC)Z%E[;O 11171:1999  13-Oct-04 Original Certificate

ngsl\ﬂ%%-ggl 11171:1999 29-Jan-07  Update of expiration date and editorial changes.

SIIQSI\/IOZ%EEZ 11171:1999  16-Dec-08 Extension of certification period.

ISO MTD . Extension of certification period; editorial
SRM2806a-3 11171:2010 30-May-13 Changes.p 31-Dec-14
NN 11171:2016  12-Jun-14 Original Certificate 31-Dec-20
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1998 - Effect of ISO MTD replacing ACFTD

40
= Counts < 10um 35
Increased
= Counts > 10 £

decreased e ACFTD

Particle Size,

0 5 10 15 20 25 30 35
Particle Size, um(c)

© ComEliE 2005, A0S e Ref: Barry Verdegan, Cummins Filtration CSO-10
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1ISO 4406:1987 (ISO 4402) — SO 4406:1999 (ISO 11171)

., [ISO 4402
ACFTD (Air Cleaner Fine Test Dust) ‘lspm
15um
ISO MTD (Medium Test Dust) ’13,@,,,@,
- 180 11171 |
Original Size Replaced By

© Copyrights 2016. All rights reserved. CS0O-11
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APC
Calibration Fluid History X

ISO Certificate - Expiration

. AC Fine Test Dust (ACFTD) no longer
ACETD 4402:1991 1960 — 1999 Commerciaﬁv CE1ID) no long

ISO MTD } ISO Medium Test Dust (MTD) - NIST Traceable
SRR 11171:1999  10-Dec-97 Standard - Oriéinal ertificate

ISO MTD ) Revised uncertainties and change of >30um
SoVPEn s 11171:1999 1-Mar-99 values to information values .

SIF§I\(/)|2|\é|(-)I-6D-2 11171:1999  9-Aug-00 Revision of expiration date.

S'gﬁzl\é'gg ap 11171:1999  16-Nov-04 Decrease in expiration date due to instability. 17-Sep-04

SIIQSI\/IC)Z%E[;O 11171:1999  13-Oct-04 Original Certificate

ngsl\ﬂ%%-ggl 11171:1999 29-Jan-07  Update of expiration date and editorial changes.

SIIQSI\/IOZ%EEZ 11171:1999  16-Dec-08 Extension of certification period.

ISO MTD . Extension of certification period; editorial
SRM2806a-3 11171:2010 30-May-13 Changes.p 31-Dec-14
ONNON 11171:2016  12-Jun-14 Original Certificate 31-Dec-20

- AN - 3
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How will smaller particles be affected (4, 6, 14, 21um)?

Comparative Particle size distribution Profiles Comparative 4um calibration Settings
2806-10bvs 2057135 and 2057129. SRM2806avs SRM2806b traceability
20000
mple 20000
18000
2057135 18000 Sample 2057135
16000 Sample Sample 2057129
5057129 Ghenti¢l 110 08
14000 2806-10b flui
14000
15000 T —— SRM2806b Ch#110
Count 4406 Code 12000 ~—— SRN2806a Chtt170

[y
E
10000 > g
Channel 170 count 4803 19 o)
Q
8000 Channel 110 Count [EEEELITI 21 2 g
-
=
T
=3
=

Cumulative Counts

4000

2000

0 1000 2000 3000 4000

-2000 140 160 180 200

Counter Channel Number
Channel Number

4um = 14,001 vs. 4,803

© Copyrights 2016. All rights reserved. CS0-16
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Estimate of Certification “Error”
Relative contribution of increased test dust concentration and
certification “error” to the increase in counts.

>4pum 7300.5 10864 49% 7753.1 3110.9 40%

>6pum 2907.9 4210 45% 3088.2 1121.8 36%

>14pm 209.8 389.3 86% 222.8 166.5 | 75%

>4pm = 7300 + 6.2% = 7753(from 10864) = 3110 / 7753‘ =  40% ‘

NOTE: The “error” is with SRM2806a not with SRM2806b

© Copyrights 2016. All rights reserved. CS0O-17
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NIST2806b Particle Count Increase

Affect of new SRM2806b on Filter Beta Ratios

= SRM2806b will
cause a decrease in
beta ratios (poorer
performance) or an
Increase in the beta
micron size.

© Copyrights 2016. All rights reserved.

ISO Codes for Various Dust Size Distributions as Determined by Indicated SRM

ISO MTD ISO UFTD Multipass Downstream
Size, um(c) 2806a 2806b 2806a 2806b 2806a 2806b
4 18 19 20 21 [12 14 |
6 17 18 19 20 9 10
14 13 14 [11 13| 3 4
10,000
1,000 B
A
2 100)
[
- | ec!
Ref: Barry Verdegan
Cummins Filtration
10 March 2016
4 SRM 2806b
A SRM 2806a
1 v -
0 B 3G 10 15 20 25 30 35

Particle Size

CSO-18
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Comparative Counts for
Sensor Calibrations traceable to SRM2806a and SRM2806b

Sample 2806 Cal Count Count Count Cleanliness Component
Number >4pm >6um >14um Code Sampled
15

447 156 16/14/11

2057335

2057135

2752 687 79 19/17/13 R I SR
4803 375 14 19/16/11 , _ 2 1SO
Steam Turbine Bearing

14001 26 21/17/12

6336 1726 261 20/18/15 .
2057129 10783 2734 357 21/19/16 Hydraulic System
14104 1255 46 21/17/13

2057440

a .
b 702 226 25 17/15/12 Hydraulic System 0-25%
a 321 121 12 16/14/11 .
b 496 170 20 16/15/12 Hydraulic System S959,
2057382 a o2l L L2 16/14/11 Wind Turbine Gearbo °
b 698 171 18 17/15/11 ind Turb % 0
2057613 a 618 179 19 16/15/11 s Turh >50%
b 1085 277 32 17/15/12 as furbine
a 355 86 10 16/14/10 , , >100%
2057380 b 137 15 17/14/11 Wind Turbine Gearbox
a 312 138 12 16/14/11 _
b 1250 230 20 17/15/11 Excavator Hydraulics
a 648 162 14 17/15/11 _ m
b 1186 262 24 17/15/12 ~ Hydraulic System
a 686 187 16 17/15/11 _ .
b 1252 294 27 17/15/12 Wind Turbine Gearbox 0 |SO
a 1198 166 8 17/15/10 _
b 3606 325 13 19/16/11 Hydraulic System 11SO 1
a 1256 218 9 17/15/10 _ .
b 2475 419 15 18/16/11 Wind Turbine Gearbox 1 |SO 2
a 1548 456 53 18/16/13
b
a
b
a
b
d
b

32024 3018 74 22/19/13 Excavator Hydraulics

© Copyrights 2016. All rights reserved. Ref: WearCheck Canada Inc. CSO-19
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| What is the issue? 1ISO 4406:1999 17/15/10 1ISO 4406:1999 19/16/11

SR

3

e

-

Same Oil Sample ‘ |

Results are'different
because they are
based on two different
ISO Particle Count
calibrations

SRMZ2806a vs.
SRM2806b

number of particles {per 1 ml
number of particles {per 1 ml)
oo = B
poD ssalUea| D GGG 00k 0S|

-

-
LA
EY

-
-

Particle Size (pm}) Particle Size (pm})

2 x tech x 3 hrs
+ Qil Filter

S0.00 $700.00x133
= $93,100.00

Ref: G. Tapp — GE Wind


http://cinrg.com/index.html

c NRG NIST2806b Particle Count Increase

Calibration (b) to (c) Conversion Factor

b alelclolelrlolnl ol Lmn]olPlalmen

m  0.886 0.875 0.927 0.844 0.891 0.882 0.904 0.873 0.895 0.880 0.880 0.938 0.859 0.948 0.987 - 0.924| 0.898 |0.037
R2  0.978 0.999 0.994 0.998 0.985 0.985 0.996 0.997 0.997 0.997 0.973 0.980 0.998 0.995 0.990 -- 0.994 1.0  0.01
. . 40 @A
= Round-robin with ® | o5
15 labsin 4 = C
countries 3 30 eD
i ®E
()]
(secondary k- o
samples from 7 ‘3 - G
sources) O - ®H
« Linear relationship & & oy
p (o L @)
from 0-38um = 10 ®K
= Beyond 38um can & o
use latex Spheres Ref: Barry Verdegan — Cummins Filtration oM
. : March 2016 N
for calibration. 0 0
0 10 20 30 40 ®Q*

SRM2806b Size, um

© Copyrights 2016. All rights reserved. CS0-21
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What is the solution? » 1SO 11171 (c)

4.45um(b \
d C — O ] 898d b Projected Area | 4.45um(b)

Equivalent Diameter || , How is the dust
particle defined?

= Draft revision to 1ISO1171 S — 4um(b)

» 1SO 11171 (b)

= *Ability to report to SRM2806a:
4um(c), 6pm(c), 14pum(c) using
4.45um(b), 6.68um(b), 15.6pum(b)

= Ability to report to SRM2806b:
4um(b), 6pm(b), 14um(b)

4.45 pm(b)

NOTE: Relationship determined using round robin I

results from 15 laboratories using secondary samples » 6.68 um(b)
from 7 different sources in 4 countries. |

- FDIS ballot of 11171 will be out soon. 15.6 um(b)
- ISO TC131/SC6 will meet to vote in next few months.

© Copyrights 2016. All rights reserved. CS0-22


http://cinrg.com/index.html

BZ:EN R G

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

NIST2806b Particle Count Increase

Calculating SRM2806¢ Values from SRM2806b Table

Certificate Values (b)

Particles
>um (b)

SRM 2806b
Counts/ml

Multiply by

as per FDIS
11171:2016

x 0.898 =
x 0.898 =
x 0.898 =
x 0.898 =
x 0.898 =
x 0.898 =

conversion factor

Calculated Sizes (c)

Determined Values (c)

Determined Values (c)
from polynomial curve

' ' ' '
vy !219.89)(3 +4023.3x%} 26358x + 638

7—

/

1

15 2

v

25 3 35 4

© Copyrights 2016. All rights reserved.

Theoretical] SRM 2806b Particles | Theoretical Particles | Theoretical
>um (c) Counts/m| >um (c) [Counts/ml(c) >um(c) [Counts/ml(c)
1.796 33064 2 na 2 na
2.694 17714 3 na 3 na
3[92 10864 4 8686 4 8689
A490 6681.2 5 51P9 75/P.- 5108
5.388 4210.2 6 3208 6 3184
6.186 2852.3 7 7 2147
L
4unj(c) Intercept
-
c 8700
" \zk
" uwti ::m(c)
3.99 o 4 4.01
6 Particle Size

CSO0-23
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Comparative Counts for
Sensor Calibrations traceable to SRM2806a and using FDIS11171(c)

Sample 2806 Cal Count Count Count Cleanliness Component
Number >4pm >6pm >14um Code Sampled
15

a 447 156 16/14/11 _
c 503 175 17 16/15/11 LIS Sy 0-25%
a 321 121 12 16/14/11 .
c 361 135 14 16/14/11 Hydraulic System >25%
2057382 a BE L L2 16/14/11 Wind Turbine Gearbo °
c 445 128 14 16/14/11 ind Turbt % 0
— 3 618 179 19 16/15/11 Gas Tutbi >50%
c 719 205 22 17/15/12 as furbine
a 355 86 10 16/14/10 . _ >100%
2057380 c 428 08 12 16/14/11 Wind Turbine Gearbox
a 312 138 12 16/14/11 .
c 163 14 17/15/11 Excavator Hydraulics
a 648 162 14 17/15/11 _ m
c 763 187 17 17/15/11 Hydraulic System
a 686 187 16 17/15/11 _ .
c 305 214 19 17/15/11 Wind Turbine Gearbox 0 |SO
a 1198 e 8 17/15/10 _
c 1567 200 9 18/15/10 ~ ydraulic System 11S0 1
a 1256 218 9 17/15/10 _ .
c 1518 266 10 18/15/10 Wind Turbine Gearbox 1 |SO 2
2057335 a L =0 == 18/16/13 Hydraulic System
c 1802 516 60 18/16/13 yaraulic sy
2057135 a 4803 375 14 19/16/11 o bine Bea 2 1SO
c 6485 481 17 20/16/11 eam furbine bearing
a 6336 1726 261 20/18/15 ,
c 7338 1981 290 20/18/15 IS P
a 14104 1255 46 21/17/13 ,
c 17997 1629 53 21/18/13 Excavator Hydraulics

© Copyrights 2016. All rights reserved. Ref: WearCheck Canada Inc. CS0-24
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| What is the issue? ISO 4406:1999 17/15/10 ISO 4406:1999 18/15/10

ai}

-I5

= Same Oil Sample !

» Results are'only slightly
different because of
revisions to ISO 11171

SRM2806b using,size o ) - -
modification to report as Particle slze (um) Partice Size (um)
4pm(c),6um(c),14pm(c)

number of particles {per 1 ml
number of particles (per 1 ml)

$0.00 $0.00
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Summary

= 1998 Discontinuation of ACFTD leads to change in calibration method
ISO 4402 -> I1SO 11171

= Due to change in accuracy of certification standards particle sizes are
redefined: 2/5/15 -> 4/6/14

= 2016 New ISO MTD SRM2806b, no availability of SRM2806a may
lead to a new 1ISO11171:2016 revision

= Due to further improvement in accuracy we may see particle sizes
redefined again (but only for calibration purposes).

= Ability to report to either standard,;
4um(c), 6pm(c) 14um(c)
\/ or
4um(b), 6pm(b) 14um(b)
= No change to larger particle calibration. Still using PSL fluid.

= |f you want to get involved contact your national representative to ISO
TC131/SC6. Advise them of your concerns and support the FDIS.

© Copyrights 2016. All rights reserved. CS0-27
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ISO 11171 Calibration Procedure — An Overview

Factory Calibration

= Annex A: Preliminary checks - petermine noise level by running super clean fluid (SCF) until < 1

count/sec. Determine volume accuracy by measuring series of 20ml samples and comparing counts.

= Annex B : Coincidence error - start with theoretical limit of sensor and make up samples 10%, 20%, 30%

& 40% of this limit. Plot the linear regression curve of the 4um. Make up 50% - 150% samples of limit. Plot these values
against linear regression and 95% confidence line. Coincidence error is where this curve crosses the regression lines.

= Annex C : Flow rate limit determination - petermine the upper and lower limit of flow rate where

there is <3% deviation from the results.

= Annex D : Resolution - Set-up 4 channels 1.5x noise level, best 10pm guess, 0.72 & 1.32 x guess. Use this

moving window method until determine center of 10um peak. Set up additional 0.9 and 1.1 x 10um peak and adjust until <
15% variation from count, < 5% between 0.9 and 1.1. For multi-channel (i.e. 4,096) much easier to perform.

= Annex E : Verification of particle count accuracy - make up sample of img UFTD/m.

Measure 6 sizes between 5 — 15um. Values must all fall between results shown in Table A.1. This must be done using (c)
counts.

= Section 6 : SIZIﬂg calibration - use secondary standard (RM2806b). Continue to measure 20ml samples

to initially determine new channel settings and until there is minimal variability between successive sample runs.

Laboratory Calibration
= Section 6 : Sizing calibration

© Copyrights 2016. All rights reserved. CS0-28
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= Annex E : Verification of particle count accuracy - make up sample of 1mg

UFTD/ml. Measure 6 sizes between 5 — 15um. Values must all fall between results shown in Table A.1.
This must be done using (c) counts.

Requires instrument (c) calibration because of Table Al in ISO 11171:2016

Table A.1 — Particle size distribution for sensor performance verification (see A.6 and B.4)

- Particle concentration (particles/mL greater than indicated
Particle size size for a 1 mg/l sample of RM 8632) shall be
nm(c) greater than or equal to less than or equal to

5 3300 4500

6 1500 2500

7 660 1400

8 280 760

9 120 410

10 58 220

11 28 120

12 14 63

13 7.4 34

14 4,1 19

15 2,3 11

» Revise ISO 11171 procedure to include an additional UFTD verification table
(currently Table Al for (c) calibration values ) for (b) calibration values.

© Copyrights 2016. All rights reserved. CS0-29
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NIST Traceable Primary Calibration Fluid - SRM2806b

(%) National Institute of Standards & Technolaan i
s Certificate of Analysis

Table I, Certified Values, Sources of Uncertamty, and Combined and Expanded U for Pri d-Arca Particle Diameter in SRM2806b
“ ’ Projected Mean Cumul. Standard U y of Standard U y 1n Standard Uncertainty Combined Standard | Coverage Expanded
Standard Reference Material® 2806b Arca Particle Mean Cumulative Particle [ Projected Area Particle n Projected Arca Uncertainty Factor, Uncertainty, U,
Particle Ci ® C Due to Diameter Particle Diameter in Projected Arca ke in Projected Arca
Medium Test Dust (MTD) in Hydrauhe Flud Diameter' (n=12) Sampling Due to Sampling Due to Image Particle Diameter Particle Diameter
Reproducibility® (n=12) Reproducibility'™ Digitization®
The Saesdard Reforence Matersd (SRM) o ssendied for we m e cabbestion of iesemental roapy (n=12) (um)
tod et sumpended m hydisadie Bud A une of SRM 20060 comees of two Dotikss coettanin (um) (particles/mL) (particles/mL.) (pum) (um) (pum)
ety tpet v dust mmprviad o spprosmaiely 390 ml. of todvndie fisd ach 1 80 755 13187 0.0127 02194 02198 11798 0.26
J A 2 33 064 5309 0.0229 02194 02210 1.2476 0.28
Certified Valuex: Cortdicstion uf Ses SEM o o teve of (e p e paricic ol - ~
parsches from the iydrmbs flad  The Sameters are meds Eacrable 1o the NIST Line Seale Ineer| 305.2 00322 0.219 3 02222 1.3103 0.29
Ueowgh & NIST caldenan of o Geller MRS-EXY prch shsdend. The conifind dusmeters oz conl 4 10 864 2535 0.048 4 0.878 3 0.8799 1,176 3 1.0
namen: concentration of oetcies greaer fhas cach Samcier, referred to ae comudative nurshy 1276 0.0410 08788 0.879 8 1.164 1 1.0
“':'f ": . 4 ¥ pestcle e ;:;- comifed “:m" vatses ’: Il'.l 6 42102 82.78 0.046 7 0.878 1 0.8795 11749 1.0
pven Tl 1 hotied 0 Fgee | A NIST cerud vahue 5 & value B whach NIS - 3
e Mgl d o iddeer o L Foleprd o | ’ cooos LD 00579 03777 03307 L3S L
Informartion Valors: Vibues grven o Teble 2 are provided o afermation ooy sl we to 9 14764 27.90 0.064 3 0.8789 0.8819 1.203 1 1.1
infiwraation vabar w conaderad 1o be & vabe that e be of we w the SIA s, S sfficen 10 11148 18.00 00598 0878 6 08809 11953 1.1
L e | 11 857.22 1361 00593 1.756 6 1758 1 1.146 4 20
performed (1} 12 639.63 1109 0.063 8 1758 5 17599 11490 70
SRM 28060 4 J une 12, 20 14 = S 10.12 00797 17587 1760 5 11622 20
180 1117120 14 389.26 10.74 0.106 7 1.758 5 1.7626 11853 2.1
[r—— ] 879 0.1126 1.758 2 1.7618 1.190 9 2.1
Expiration ISO 11171 . 20 10 E 16 230.39 798 0.1347 17594 17658 12077 21
“";:'_"“* - - 17 179.37 6.99 0163 0 1.761 0 1.7707 1.230 6 22
iy | ' 18 132,77 609 01892 17582 17702 12544 22
: SRM 2806b _ 19 114.45 512 02108 1.758 6 1.7746 12717 23
Mamerasars 20 93.177 4.53 02479 1.758 7 1.7796 1.303 4 23
21 77.143 414 02972 1.756 9 17867 13414 24
22 65.135 3.53 03190 1.759 6 1.7928 1.358 7 24
23 54.701 32 0.3559 1.758 2 1.799 4 13871 25
The ¢e of LOE TR 2 M I !
e der——r i mserrr - ~ovun. eberaeb b iodont s | p7] 36,530 395 04097 17593 18163 14247 36
25 40.307 264 04373 1.758 2 18228 14414 26
Desgn ad siannuyg chomom micnmonpy (SEM) wmoging was porfomad by NWM. R 26 34.677 239 04716 1.760 2 1.8355 1.4652 27
developed the mags proccwing soltware and provaded e aruge asalysie LA Flescher provide 27 30.094 2.17 05020 1.758 7 18435 14875 27
testing, sample selecton, preparanon and Sata aalvss  The atwementionad Saff members ane 38 26,006 1.98 05216 1.758 7 1.8480 1497 8 78
Sl Wit S iy Dviesd 29 32490 179 05755 17579 18669 15332 79
Stmatnad commdianon nchaling evporaTemsd Sovgn and uaceTiay determaane was poovsded 30 19.698 1.64 06401 1.758 3 1.8957 1.568 6 3.0
il W F . Ciuthere of the NIST Ststustics] Engmeeting Divisars o Stable perticleprojected.area dismeter [61
X pre 8 Number of particles per milliliter of hydraulic flusd greater than the indicated diameter (number per milliter).
Sagpont foad 18 e the SEM fowed thesagh e NIST O Y
T M At S R g @ Type A i Juated by statistical methods, The standard uncetainty in column 3 is the standard & in the cumulative particle divided by the square 1001 of 12 (n=12).

@ Type B uncertainties evaluated by other means,
fet k value determined by Monte Carlo calculation,

Judse | The ded inty for the 4 area particle diameter corresponds to a 95 % confidence interval.
Mawrals Meavarmmen &

[rR———— T Robers L. Wan SRM 2806b Page 3 of 6
Corsficats howw Date 17 Jeme 2014 (Mfice ol Kefe - -
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c NRG NIST2806b Particle Count Increase

Secondary Calibration Fluid - RM2806a & RM2806b

Mean Particle Mean Particle Mean Particle
Concentration p?:lz(i) Concentration Size g:::ezgt‘?o?w Concentration
" TO3E0 5 ' pm(b) (>Particles/mL) F>or size pm(c)
e >4 10196.6 82453
>6 4500.5 ) LLFE :
>7 20724 >6 42691 3320.5
= S >7 2597.1 2240.7
[—— >9 > >8 2095.0 1551.6
C e C 1616.8 Cl > 1508.7 1095.5
oil >10 1094.7 4 >10 1099.1 786.5
e g " >1 797.3 naary >11 815.8 574.6
>12 594.6 w12 615.5 428.0
>13 461.1 >13 469.7 329.8
20 | 1 3674 >14 370.1 264.2
p— n
F200E) | Statue
October 3, 2013 March 11, 2016 October 24, 2016
ISO 11171:2010 (E) ISO 11171:2010 (E) | ISO 11171:2016 (E)
g NIST SRM2806a - _ NIST SRM2806b =1/ NIST SRM2806b
>:'V' B Fons ; —_— e ol | ﬁ‘: 4 3 (X S 1L “wa?
»e ALY I Eal S0 Y | ¥ ERLY FELY P 3| 182 - . 1 = k: 1]
w1 w3 11 F ALY 1 LY | P | LAL 0. | » 1A e ” . AL TN . A
- o = s i e T i S — T J—— - % Va1 33 O S -
B - T SR I T E—rrT | PR T £ I 1) 1 1 | i ) L [ T N (T -
B T Y S [T) I SO e Bt i . I T e — i i
= A e —— ¢ —— —.— e —r g
:%7: — R ) K — P :ﬁ f o2 i i t = ._:g &3 1 *" *—T‘" j“;j;t__
e e i SR R s B e e a8
T T ——— - ny 1 a8 | i 1 | s | L ":"’“L._::Li_“‘_";"_ ‘-"'_“,_’,."‘_MC‘:___“ ~
Method of wredyen wet e e — o Mattet of wuiyes ot 1‘;-":_.—:.-:‘:@» '-.".: u--c:’n-lnn.-: '-nmn-"wnn:w-g-hm
o S i —— e e ot _— T S
30 NEFERINCE YALLES 10 MEFEMEMCE VALVES
e ety I8 MIFRRENCE YA e
46 APPROVAL AN OATE CF CERTIRCATON /o @ AND OATE OF ATYON 2 we

LS 40 APFRSVAL AND DATE OF CRRTHICATION L
[ - L2

Carfestor Apgrime z i Maage o Y Carvataon Approsy - ORI Mara g — L aw
Contcatas e |_Ouoterd 20 | Cursfuatan Dete Narch 11, 00 w ...... wrage d
Carthuwbent Mt
|

© Copyrights 2016. All rights reserved. CS0-31


http://cinrg.com/index.html

c NRG NIST2806b Particle Count Increase

= Section 6 : SIZIng calibration - use secondary standard (RM2806b). Continue to measure 20ml samples

to initially determine new channel settings and until there is minimal variability between successive sample runs.

All commercial laboratories need to determine to what standard their current
calibration fluid(s) comply. Will need to make an informed decision of how to
proceed with future particle counter calibrations.

A B C D E F G H | J K L M N O P Q R S T u

1 |Sample jqc) élc) 13[c) 21(c} 38(c) (c) 1504406(c f04406(c 1504306{c :souoa(ia(b) 6(b) 14(b) 21{b) 38{b} 70(b) %!somqbnsmo(msm@
2| 212190 1 1 151 a8 ' 1 19/16/14 19/17/14 19/18/14 19/18/14 3 1781 205 33 a T 20/1 0/18/15 20/18/15 20/18/15

! 3| 2121432 592 180 21 8 2 1.16/15/12 17/15/12 16/15/12 16/15/11 811 240 7 11 2 117/18/12 17/18/12 17/18/12 17/15/12
[4 2121904 26067 1302 3 11 1 0 22/18/12 22/18/12 22/18/12 22/1712 43916 2816 46 16 1 023/19/13 23/19/13 23/19/13 23/19/13

Partial sample of CINRG CS-APC-2 output file.

SRM2806b and RM2806b calibration certificates have the (b) calibration data
and the calculated (c) values.

Confirm that the calibration kit your are using for re-calibration meets the new
ISO 11171:2016 specification and is NIST traceable to SRM2806b.

Laboratories need to understand the difference between a (b) vs. (c) calibration
and must decide whether to continue to report using the (c) calibration or to
change to the (b) calibration.
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Comparative Counts for Calibrations using SRM 2806b Fluid
and ISO 11171:2016 calibrated to both (b) and (c) method

Sample Count Count Count Count Count Count Cleanliness Component
Number >4um >6um >14pm >21pm >38um >70um Code Sampled
48 4 1

(b) 5993 1741 205 20/18/15 o
() 4331 1304 151 66 4 1 19/17/14 ~ 'ndustrialBearing 0-25%
m (b) 811 240 27 11 2 1 17/15/12 wind Turbine
(c) 592 180 21 8 2 1 17/15/12 Gearbox 0
m (b) 48916 2816 46 16 1 0 23/19/13 >25%
(c) 26067 1302 31 11 1 0 22/18/12 9
(b) 358 98 13 6 1 1 16/14/11  Wind Turbine >50%
(c) 251 75 10 4 1 1 15/13/11  Gearbox
(c) 478 116 14 5 1 0 16/14/11  Gearbox
(b) 727 180 23 8 1 0 17/15/12 o
(c) 498 131 17 7 1 0 16/14/11 ~'Mdustrial Bearing m
(b) 15398 872 33 10 1 1 21/17/12  Wind Turbine
(c) 7475 477 23 8 1 1 20/16/12  Gearbox
(b) 81882 17250 421 57 5 4 24/21/16 0 I1SO
() 58066 10872 244 35 5 4 23/21/15
(b) 10420 855 46 11 1 0 21/17/13 Wind Turbine 11SO 1
(c) 4058 564 30 8 1 0 19/16/12 Gearbox
m (b) 84937 7440 47 10 4 3 24/20/13  Wind Turbine 1150 2
(c) 53491 3443 29 8 4 3 23/19/12 Gearbox
(b) [116369° 15859 38 8 5 4 24/21/13 _
m () 86887 6669 21 7 5 4 24/20/12 ~ Marine Gearbox 2 1SO
(b) 1436 274 25 8 1 0 18/15/12 o
m (c) 901 194 17 6 1 0 17/15/11 ~ 'ndustrial Bearing
(b) 77261 393 18 4 0 0 23/16/12 , _
m () 35453 186 11 3 0 0 22/15/11  DieselEngine
(b) 497350 51626 25 6 1 1 24/23/12 , _
() 129681 27495 16 4 1 1 24/22/11  DieselEngine
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Recommendations

SRM2806b and RM2806b calibration certificates have the (b) calibration
data and the calculated (c) values.

Revise ISO 11171 procedure to include an additional UFTD verification
table (currently Table Al for (c) calibration values ) for (b) calibration
values.

Instrument manufacturers use NIST SRM2806b for calibration.
Laboratories may use NIST SRM2806b or RM2806b secondary standards
with the following caveats;

Confirm that your current particle counting instrument is calibrated to the
current ISO 11171:2016 standard using NIST traceable SRM2806Db.

Confirm that the calibration kit your are using for re-calibration meets the
new ISO 11171:2016 specification and is NIST traceable to SRM2806b.

Laboratories need to understand the difference between a (b) vs. (¢)
calibration and make an informed decision of whether or not to implement
the change from (c) to (b).
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