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Agenda
R

@ What is Particle Counting and why isit important to the Industrial
marketplace (fluid power, hydraulics, lubrication, etc.)
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@ What methodologies currently exist that allow customers to monitor their
particle levels
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@ Why are Optical Particle Counters the best technology and what is the
operating theory
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@ What are the governing standards that allow for reporting and decision making
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@ How can HachUltra Analytics’ help you with your particle counting needs
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What isa
Liquid
Particle

Counter?

A device or system
which discretely
measures particul ate
contaminants
suspended in a
liquid.

A AR TR T £ as 7
W DN B YRR N ALY S S IR IR 2 LR 4




Particulate Contamination
R VS YL



Why Count Particles?
NAT A ELHAT RORL T 5 ?

@ 80% of hydraulic failures are due to contamination

80%I1) i Hs i Fe FH 5 G 5 1

@ Particle contamination is destructive to lubricants and equipment
PO 75 2 B AT I R ot s FE PR A A%

@ “Microscopic wrecking crews” i 17N [ il U S
@ Hard Particles (wear particles) fif 7+ (J&#ki)

@ Soft Particles; water and air k71, Bl KA1

Particles are the leading indicator of wear & contamination

L0 AN AR R -2 R




Contamination in Hydraulics & Lubrication
B R RG0S

Contamination Control isindispensable....
without it, few If any systems could ever achieve

their intended purpose, let alone their expected
service lives.

PRI IBH...... BERTVT R
B ACAEBANRE IE 3 TAF, Wik 7
FUI & 2 T

--E.C. Fitch



Sources of Contaminationys 4Ly

@ Addition of new Contaminated Oi |37 F{175 44 Wil i in

@ Ingression from Operating Environment L {/E ¥ 5575 4%

@ Built-in Contamination #5754

@ Repairs using Contaminated Componentsfii FH 75 4 i) Jo 4434 T 4 15
@ Internally Generated Wear Particlespy #5724 ) ki




Generation of Wear Particles
PR A e A

@ Abrasive Wearhff B [): % 53

@ Particlesthe same size or dightly smaller
than part clearance will cause wear X~} 5 %

XA [R) B /N T8 008 0 UKL 7= A 1) % 4%
CavitationWear <, 7 B 47
Fatigue WearJi% 77 1 % i
Erosive Wear J& 1t ' % 47
Adhesive Wear P 5§53
Each particle material can have unique
characteristicstr ARk B R A AR REPE
@ Dominant opticalproperties 3= 2% 4%k
@ Dominant size range= % K~ 5




Types of Damage
AR SR Y

@ Bearing fatigue i & i 75

@ Worn Sealstk 2%

@ Loss of lubrications 223H1H

@ Accelerated Wearﬁﬂiéﬁﬁg‘itﬁ - e ETI, Stillwater, OK

@ Increase in temperaturesiz i 15

12



Re$ult$ of Contamination Damage

15 A IR L

@ Co$tlyRepair$ & ot 1 4E1E B H
@ Co$tlyDowntime 5 #1045 T
@ Co$tlyRework & o1 iR T 2%

Power Lo$$ Rt w2k
0$$ of $urfacel ubrication 3%

Degradation of Operation #21F
ntermittent Operation £ /F 7
@ Cata$trophicFailure i 4 ik

i

j?
d

T 2R 2531

H

G

1]
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Fluid Power Market Analysis riving Force

N

M achine/equipment
uptime

DU/ 2% 1E 3 384T B 8]

Prevention of premature

failur esBi 1E3E B AR IR

Adherenceto international

standar dsff-& H Frbr
Consistent performance
PEREREE

Product quality and

Customer s

Off road equipment
maintenance kB 23 4k

On-road maintenance/M&I{%
PR
Military fluid power ZEFHWBE

reliability
Aer ospace— ground support FEm R RSN
L2 - S T ST | ncr ease ener gy efficiency
L aboratory Analysis SE: =4y REREENE
#t Environmental -cost of
Industrial equipment TME{% 2% fluid disposal
manufacturing & AR - AR R A




Why Should | use a Particle Counter?

AAT A B A I RURL T A s

“|f you can measurethat of which you speak
and can expressit by a number, you know
something of the subject; but if you cannot
measureit, your knowledge is meager and

unsatisfactory.”

W RORTT LA R BT R B A R B FRR
N, WM ERE—EH TR H
RARARA R BRI E, FAMRIIX
VROV T FRR R B IRTT A N5 AREY .

--Lord Kelvin
English Physicist
REYEFEFIF/RX
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Are Y our Contamination Levels...

PRI 9K

Q@ Trivial 7= "7

@ Treatable?r] AbFEH 2
@ Or Terminal 2844 /& 214 2 FR 2

How can you be sure?{/r B>

A ?

16



Particle Counting Methods
Y AT AR

17



Methods of Particle Counting
RURL VB V2%
Light Obscurationif£ysvk (GGRHD
Light Scattering Jt B 2
Microscope Method i 45 1
Pore Blockage%ﬁﬁi?

Particle Sizers}iftik Note: These instruments do NOT

@X count particles! Therefore they are
NOT “Particle Counters.”

Patch Testhi ik | i SRESUBIEAE TR,

A L EATIAS & R T H S

Particle Scanners ik

18



L aser Extinction Technology
BOGIGPHIA
-

~ 1

Output Signal
Wit e
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Light Scatter Sensors
y Ny R T

Sample Inletk: i A

Detect the Laser light “Scattered” off
particl esHR L U FEOG

Used for very small, sub-micron particles
JH TR /I R AV AOR L 1

Calibration is upset by particle’s material
properties; Eg: Carbon 5 1 52 Bk 2 [
FrTER 2, Uk

Used in Semi-conductor facilities
monitoring super cleanDI water or

process fluidsH] T2 &4k, illis
afl £ 3 /K BB el

Laseriot

@ NOT recommended for oil samplesAs 23 T

20



Microscope Method
TR & AR

@ A specified volume of fluid is filtered
through a membrane filter of known
pore size. All particulate matter in
excess of an “average size,”
determined by the membrane
characteristics, is left on the
membrane surface
fi— e RN AL 2 A0 4L H RN
Vi3I SO = B -3, A S O NG RN AR 21
FHAEDE IR I

@ This membrane is then examined
under a microscope, and the particles
are visually sized and counted to
establish the cleanliness level of the
hydraulic system

W I I MR TR AR T BV AR A H B A
ORI NS B H T AL WU R G )
ERE A 21




Flow Decay (pressure drop)
(FHZE

=N

VAT B %ﬂ7<

@ Monitors flow degradation (}f
fluid through screenf& il it &

A ) 2

@ Neither counts nor sizes particles
FEAS THESCRURE - AN IR /)y

@ Measures Flow decay (pressure
drop) not Particlesfll &y E R
R (EE) AR

@ Subject to cloggingzs & FH ZE

@ Assumes size distributionffx i i
KL o3 A 2

D T

971S 9|2I1ed

Actual size

distribution

Sl RF A

)

No. of Particles

Reim 22



Particle Sizers

i

Give relative size distribution of
particles, inferred by indirect
measurement %ﬁ%hmﬁﬁ
i sy A, B AR = A
M ass Detection, not individual
counting asrequired  FEAA
=, AT ZERK AT
Not typical used nor seen

ANH AN W,

Assumes “normal” distribution
B 2 A AT

No individual counting

ANFE AT

Multi-size Histogram

EZREINIEIS

/3

Counts

<

Size

Kt

23



Scanning type particle “counters”
K E TR W A A

@ Laser beam moves up and down through fixed volume of fluid
BOCAN — AR AR L 34

@ Doesnot individually count particles-relies on calculations to
derive count

AT AT THEAS T g R

@ Mass Detection, not individual counting as required

AR, AN SR !




Com Par/Patch Test
R SRUN

A specified volume of fluid is filtered through a
membrane filter of known pore size. All
particulate matter in excess of an "average
size," determined by the membrane
characteristics, is left on the membrane
surface.

fif — e AR IR A 2 AL H RN BERE, By
AR UEMEF-35) RS BRL 1R A B E YR AR 1T

The test filter is visually compared with s

standard patches of known contamination . 3-:} .

levels to determine the cleanliness level of the |||U
L

fluid system. f
FEIORE JA RS bR AEREBOR L, A v 1 LS

ig"
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Optical Particle Counting
JCERURE T2

Theory of Operation
(R

26



Light Blocking Sensors
JERH AR AR

@ Approved by National and International

Somple et I Standards [ 25X & [ brpstfE A 7]
@ Detects particles that fail to scatter light
PRI AN U ' B RO
ooz @ SIMpler rugged deS|gn Ideal for field and

| §=  heavyshopuse HUREEREETIEII T,
A5 FH ye )
@ Required technology in Laboratory

meleLranft I | nstruments ;&W‘iu%ﬁj@i*

| I ® Designed info all HachUItra products for
the fluid power industry. ¥t H 0575

ARV T s v () i

27



Particle Counter Theory

SBT3 e B
Particle Sensor k& e

Counting Electronicsﬁ‘%t%?ﬁ‘%

Performance Characteristics/E g% =
Calibration: Purpose and Efficiency

B ERISRER

28



L aser Beam Propagation

BOLR K548

The Laser beam is profiled for optimal illumination and
responsiveness. JEJU‘@EE 1T Eﬁ&ﬁ? HH i

Laser Diode /
BOL—RE Collimating
Optics

y \ Cylindrical
Bt W o

AR B

29



What Isthe View Volume?

AT 2

@ The areawithin the sample cell where the laser beam intersects with
the sample path.

PO R RIURL I T8 ATV AR DX 3
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le Sizing

ic
AE

ICS, Parti

Electron

INg
TR B, AR

Count

IC

== 1
H

{

tical event to an electron

5 ¥ 9 H

D
[=]
/4

B

Ing an op
al .k

@ Convert
sign

31



Counting M odes

WBAE

@ How would you like your particles?/E R T 1%k 2

ALY

Cumulative | Differential
FZ 5 Gan
o0 o0 Sjze 3
o000 3 Size2
X121 0 Sizel

32



Sensor Per formance
racteristics

A T BEIT R

.L!!J__Ir‘:
—(13) B N -2,

| - (A L) -1,-3
I ! K- - -
— . 5
s
¥ 7F

sor Resol uti on #%176% |




~

Sensitivity % 8

@ The smallest size particle that the particle
counter can measure. For Hydraulics,
4nmm(c) sensitivity meets or exceeds all
requirements
VP AT LR A B/ R0 S
TWHERGK U, ACK(C) i R BT
L3 A2 Bl A H B K

@ Lower sengitivities are available for specialized
applications. research, membrane filtration, etc.

X LR RN R UF, kM. BEAR
RLYESE, I AT PR A R R B A e




Counts |

g

Signal to Noise Ratio
fRREL

MillivoltsZE4k

Noisel &%

- Particles¥i 1

35



Sensor Resolution

RSB REE

@ The accuracy of particle sizing. ik <~ k57 &

@ The ability of the instrument to discern between different sized
particles. [ #s HEnlAN [F] RSTRL7- 1) g

@ Resolution can vary between instruments, but should be about 5
to 10%. AR RBUEANR], (HIR 2N/ T-5-10%

Poor resolution Good resolution Perfect resolution

RGEE R RGBEREF



Sensor Resolution (cont.) 1% @#% R (42)

@ Response curves are for mono-disperse solution (e.g., 10 mm)#ij i
th & B — BHARR W (An10feK)

@ Can the instrument accurately count the particles? X 2% fE15 4 ffi i3k
AT ORI ? !

@ Poor Resolution: No. Too much uncertainty. Can’t discern between 8
and 12 mm, eg S5 ER: 5. IRZATENZR, WARETHI8I
KE 127K .

@ Good Resolution: Yes. Good range of mV values that coincide with
10 mm. Allowsfor natural tolerances and variations and still provides
accurate and precise results fiffi B m: & ZMETEH5 10680k —
2o FLVFER M ZE 544, IR AR 45 R .

@ Perfect Resolution: No. The response curve is much too tight to
appreciate the natural variances in the real world. Particles will be
missed and improperly counted. Perfect resolution is not desired.
R A : . IOV IIZEORES, ANRE Y SERRAE IR H 2K fi
7o AT EEATHIRG I L
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Coincidence Loss I nside a Sensor

ERENHEGRE

«Coincidental LOSSE

@=-9

«AggregationZg4E
=9

-Single Particle AN ik
v

10%HIES
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Standards
P



Common Industry Standards

AT R

@ Standards vary from reporting methodologies....

piite

A

RS s o

@ IS0 4406
@ NAS 1638
@ SAE AS4059

pite

to calibration methodologies

A

Y 7% 1M 57

@ IS0 4402
@ISO 11171

40



Standardsd‘/ﬂ :

e _ -
ACETDR: '

@ 150 4402-91 Calibration ACFTD mg/L
@ 1S0 4406-87 Report Methodology 2/5/15m
@ NAS1638-92  Report Methodology | New” ISO Code" fii"ISOf

MID Calibration MTD 1%
/
@ 150 11171-99 Calibration MTD @ 2.8mg/L

@ 1S0 4406-99 Report Methodology 4/6/14nm(c)
@ AS 4059 Report Methodology 4/6/14/21/38/70 nm(c)

41



Cdlibration Methods
REUE v

@ PSL spheresin DI water Jiii & 17K 4 [/ PSLER

@ “Size Cadlibration” NIST traceable. “/N~J #&#E”NIST hrif
@ ACFTD in Mil-H-5606

@ “Count Cdlibration” 1S04402 “i %1 1 SO4402

@ ISO-MTD
@ “Count Calibration” NIST Traceable. “iIE R ¥E"NIST
@ Based upon 1SO 11171 3:-F1S011171

@ 1SO 11171
@ “Count and Size Calibration” NIST traceable .“i1%15 R~ HENIST

Our methods are in full accordance with 1SO 11171.

BT B 1 2747 1S0 11171454

42



Report M ethodol 0gI€es
& TR

@ S0 4406 — 99

@ SAE AX059

@ NAS 1639

@ MIL-STD 1246C

@ NAVAIR 01-1A-17
@ 1S5S0 11218

@ DEF STAN 05-42/2




| SO Code
| SOfiE,

@ “Old” IS0 4406-1987 “IH”1SO 4406-1987

@ Counts/ml M2/ = T}

@ Data sorted into classesti i 43 2%

@ 2/5/15m




ISO Code

SO
|SO 4406-1987
Reported at: 5u/15u %
R
5u @
2 ! Y-
2 4 o G% 966’&@



1SO 4406

@ “New” | SO Code 3’1 SO

@ Counts/ml/|M 21/ = T}

@ Data sorted into same classes’) 4 [7)—25 2 () B 2

@ 4/6/14mm(c)

46



When isa Micron not a Micron?

PR A — L) 2

@ A: Whenit’sacertified micron— MM (C)

A TNl i ok - MM (C)
@ ACFTD used longest chord; MTD uses projected area
equivalent diameter
%ngD%ﬁH%ﬁﬁﬂﬁﬂ%KE%; MTDK A AH [R] TR )
170

pli

il

@ Because NIST (MTD) measures the same particle differently
than 1SO 4402 (ACFTD), anew size standard had to be
created

A ANIST (MTD) Ul &R 11 7745150 4402(ACFTD)
() VEANTR], BT DL 20 N7 1 R ST Rt

a7



Same Particle — Different Sizes

I VAR NEIEP

=0 11171 establishes a projected area eguivalent diameter

sy
C ol

Dust Particle Sizing

IH Old
Hm i Calibration Fluid
EIJEF!-HHHEL'I-I‘I
7Y {Optical
EZEREY microscopy) ‘
,.f"'f/ Actual
‘ Particle
e S BRIk
K HIE chod
- fg=
‘Iﬂlum
KR
Different
Sizel

Eguivalent size; d = 18 Eguwivalernt
Equivalent size; d = 14
*HXTJ‘R#: d:18 " IS
3w X

\:ﬂlﬂhﬁ:ﬂmnw; (F4

Mow

SRM 28086
Calibration Fluid
Susponsion
[Scanning electron

1
Arca = 154 um %B

l
o

Projected Area

A

)
SRM 2806

R E T I
LSRR &5 WIREAY,

i [f1] F4=154um?

XSRS d=14



1ISO 4406

|SO 4406-1987

New Classification Sizes

A oume) P YN
SO 4406-1999

49



How Does This Affect My Codes?

-

£ e

R

v

/

RIE IR

@ IS0 4406, the standard used to create | SO Codes, was
updated in 1999 to specify 4, 6, and 14 nm(c) asthe sizes

of interest

FH T %2571 SOZw i [111SO 4406 T-19994F 538, ‘& #1521

LR R4, 6 & 14T00K

@ Old sizeswere 2, 5, and 15 nm and many
people/companies had SOPs written around these

parameters

IHR S 2. 5A50CK, 1RZ H P 1A XS5

SE|y NG (e

.
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NAS 1638

@ National Aeronautical Standard [E i 25 brift

@ Counts/100ml ~%/100% Tt

@ Data sorted into 5 classes 45 77 4 555 2%

@ Datareported in differential format LAA [F] 117 =

5 E
@ 5-15, 15-25, 25-50, 50-100, 100+ micron

ol



Extract from minutes
S0 S

@The following has been extracted from the minutes of an
NASC meeting heldin 1999: PAF N &4 B 19994E KJNASC
S

@“The National Committee, decided that a note should be
added to NAS1638 stating: ‘This standard should not be used
with automatic particle counters.” Additionally, ‘Inactive for
New Design, after xx/xx/xx. See SAE AHA059C. " should also
be added to the document.

A Zs i 25 0 7ENASLE3B T A LU R A7 “ s ffEA
PG T SR8, Ak, R AR H
&, AEFre R, 152 % SAE AS4059C
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SAE AS 4059

@ Replacement for NAS 1638 #{LtNAS 1638

@ Counts/200ml /~#/100% T}

@ Data sorted into 6 classes (#7341 6145 2%

@ Data classification includes size code #5357 2% B35 X ~F bl
@ 4,6, 14, 21, 38 and 70 mm(c)

@ Allows OPCsto be calibrated with ACFTD (1SO 4402:1987)
ARVFOPCA FHACFTD (1SO 4402: 1987) Uk

@ Datareported in cumulative format LA 2R 3k 45 $idls

53



SAE and NAS Comparisons
SAE 5 NASI b5

SAE Class NAS 1638

0 1 3 14 76 195 000 - - - -
0 1 5 27 152 390 00 125 22 4 1 0
0 2 10 54 304 780 0 250 44 8 2 0
1 4 20 109 609 1560 1 500 89 16 3 1
1 7 39 217 1220|3120 2 1000 178 32 6 1
2 13 76 432 2430 16250 3 2000 356 63 11 2
4 26 152 864 4860 {12500 4 4000 712 126 22 4
8 53 306 1730 9730  [25000 5 8000 1425 253 45 8
16 106 612 3460 19500 {50000 6 16000 2850 506 90 16
32 212 1220 6920 38900 100000 7 32000 5700 1012 180 32
64 424 2450 13900  |77900 {200000 8 64000 11400 2025 360 64
128 848 4900 27700 |156000 |400000 9 128000 22800 4050 720 128
256 1700 9800 55400  |311000 |800000 10 256000 45600 8100 1440 256
512 3390 19600  [111000 {623000 {1600000 11 512000 91200 16200 2880 512
1020 6780 39200  |222000 |12500003200000 12 1024000 182400 32400 5760 1024
>70mm (c)|>38mm (c){>21mm (c)|{>14mm (c)|>6mm (c)|>4mm (c){ ISO 4406 Calibration(6- 14nm(c))](14- 21nm(c))|(21- 38nm(c))|(38- 70mm(c))|(>70nm(c))
>I00mm  [>50mm  [>25mm  [>15mm ¢i>5mm  [>Imm | ISO 4402 Calibration)5- 15mm ~ {15-25mm  |25-50mm  }50- 1Q00m m  [>100mm

F E D c A SAE Size Code o

Cumulative Differential




1SO 11171
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ACFTD i1s Obsolete
ACFTD & 1k i)

~

@ In 1992, AC Rochester discontinued its manufacture of ACFTD
19924, ACHWINR# 5 11 T ACFTDIF A=

@ ACFTD no longer aviable test dust
ACFTDAIE vl AT B 54

@ SAE and SO Technica Committee TC22 formed to find a
substitute

SAE5 ISORLAL T TC22H R Z: tn & LA #r It e A 7 vk

56



The Communlty Acts
#4735

-

Due to obsolescence & accuracy, ACFTD is abandoned
Ak I SRS AR A, ACFTD 2R 57
PSL isruled out due to unit-to-unit variations
PSL D] BA AR A ) 48 IR

NIST becomes involved

NIST A

|SO, SAE, NFPA, ANSI all become involved
1ISO, SAE, NFPA, ANSIIIA

|SO MTD created and approved

1SO MTD &7 i ik

NIST Standard Reference Material SRM 2806
NISTHr#EZ % $4 ELSRM 2806

57



Is That All?
X e Ay ?

Nol!
N

@ The attention to detaill and accuracy d

rove the committee to

create an entirely new calibration standard

A1 5 RS P EORAE 2 D @ ST T8

H R R RAE o

@ 1S0 4402 isout
1SO 4402 1A H

@ 1SO 11171 isin— many changes, but
1SO 111711 A F—AR 21504,

HiE...

@ 1SO MTD and NIST counts have the largest impact!

1SO MTD 5 NIST 4 ) 5 B3 K !
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1SO 11171

Specifically requires multiple tests to determine accuracy and calibration

P I EE A 22 T AR S A5 A 11

@ System Noise &%l 25

@ Coincidental error F 3417

@ Volumetric accuracy &FH K B

@ Coefficient of Variance 284t R4k

@ Flow rate dependency tests it i ik

@ Resolution (sizing accuracy) Fi kG i R SFRGAf D

@ Count Accuracy (distributional dependencies) 11 HUks i 5

CHH AT R 7E D

@ Calibration (threshold determination using NIST traceable
poly and mono dispersed particles) #:i (Al IVENIST b
HEM Z A S —EAR T T D

59



Why 111717

AT AL

1111717

@ Consistency— 34

@ Repeatability 5 & I+
@ Reproduci bility = 314
@ Traceability n] 5 1

@ Universal Accuracy4:

T AEAR

60



Volume Accuracy
(LAY b S

@ Ensures that the volume sampled by
counter Is accurate and repeatable.

PRAUEBIURE T A5 PR R E A HLE

the particle

L PR

61



Signal to Noise Ratiofi ' Lt

Millivolts =tk
Noise M - Particles 30

62



Coefficient of Variation
A R

@ Repeatability 5 & 1%
@ Does the sensor count the same from run to run?
B ORI == 1) 25 B AR AH [F] e 2

@ 3% maximum CQV adlowed
VI N BB iR 2= 3%

63



Flow Rate Limits
IR AR

@ What is the operability range of your sensor?
4 A I B T B 2

@ Compare counts between baseline flow rate and various
other flow rates

U 2k H e ik

@ Automatic flow rate calculator

H sl v 2 s




Flow Rate Limits
IR A PR

Cumulative Counts/mL

n 1 2 3 4 5 6 7 8
Flow Rate 12 24 36 48 60 72 84 96
Run Time 50.0 25.0 16.7 12.5 10.0 8.3 7.1 6.3

Run 1 7378 9135.1 9555.9 9581.5 9409 9320.8 8989.7 9034.4
Run 2 7414.3 9184.1 9594.4 9588.5 9395.8 9240.1 9038 8987.4
Run 3 7460.2 9083.7 9583.8 9576.6 9421.5 9271.9 8982.5 8987.5
Run 4 7507.3 9116.5 9488.7 9601.8 9428.9 9196.8 8982.1 8981.6
Run 5 7349.8 9090.8 9572.1 9590.9 9425 9224 8960 9005.4
Average | 7421.9 9122.0 9559.0 9587.9 9416.0 9250.7 8990.5 8999.3
Dq 2.1% 1.1% 1.1% 0.3% 0.4% 1.3% 0.9% 0.6%
Test PASS PASS PASS PASS PASS PASS PASS PASS
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Flow Rate Limits

I A PR

Cumulative Counts/mL

Flow Rate Limits

10500

10000 -

9500 -

9000 -

8500 -

8000 -

7500 -

Upper 5% Limit

7000

Lower 5% Limit

20

40 60 80 100

Flow Rate (mL/min)
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Coincidence Error/Loss
ER kR LN

«Coincidental LOSSE

«AggregationZg4E
SERRAES d — n

-Single Particle AN Hiki
.

10%
Coincidence

Actual instrument
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Cdibration—MTD
RUE—MTD

Sensor mV

1600

1400

1200

1000

800

600

400

200

ISO MTD Calibration Curve 1SO MTDR:#E 2k

5 10 15 20 25
Particle Size mm(c) ﬁ*ﬁ){'ﬂ—
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Sizing Calibration— MTD

JST R

MTD

@ 18-point calibration
18 i f i

@ 4 - 30 um(c) isthe desired range
FARYVE [ 4 4-30um(c)

@ Polystyrene spheresin il

JHIVE Y 3R OR LM Bk
@ 50 & 100 mm(c)

4.1L

@ Moving windows in 8000A
8000A 1% 3)) i
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Beam Profile Impact On Resolution

6 BRI TN R A B U S W) o |
Inconsistent laser intensity in the beam profile

can cause Sizing errors. Ot R G B AN — 3L

FEOR IR A
> -

* [lluminating the view volume with a beam of
uniform intensity will produce better resolution.

oG5 B C AR A RLAR RS 1 =
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Poor Beam Profile

Z= HOEIRH

~-oDS0UT ZSoo0o® %

Beam cr oss section)t R 7
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Uniform Beam Profile

— BRI H

S oo @

= ® S0 T
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Accuracy
ST

@ Count accuracy iUk il J5

@ Enter the calibration curve %y A HE

@ Check against UFTD F-{X#5 2 UFTD
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NIST CountsNIST 1%
Converted to Calibration Curvei A, B %

bbb

millivolts

10000

1000

100

10

1

1

10

um (c)

100

1000
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Particle Counting Options

RORLTH R B3 FE
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| aboratory OPCs
S O R

@ Allow particle counting in various fluids including
water based.

A ATHEAS R CRLAE KD N AR
@ Give instant results v7. R 15 3] 45 &
@ Have degassing facility so remove errors caused
oy air FRAIIRELARR £ R R ZE
@ Parts per billion accuracy =1k 5
@ Extremely flexible (sample size, number of runs,

etc.) i L RN E Gl )RS AR S
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Portable OPCs
{5 4% 20 B sk 11121

%%

@ Online sampling at the “point of use.” M3 mi 7E 26 U

@ High and low pressure sampling capabiliti esis; Ik . A Rl R A AR

@ Limits need for laboratory analysis results now not tomorrow.

DANIES S e g T4

@ Allows system trending and auditing & 48 A8 Ak, B0 2% It 7] 4 1]
@ A valuable proactive maintenance tool 81 [ 4t 4 1. &
@ PODS - Featurerich, high value PODS-IH{H £ U fie{X 28

@ PC4000 — basic system, low cost PC4000-1t% Ji% 7

NS~

N2
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PODS Brief Description
PODSf#j /1

@ Offersflexibility in sampling with an online or lab/bottle modefor
multi-variant analysis of particle counts, viscosity and temperature
FELCECKAEMURAE, 7 aUR T MR8, RS SIS 2
ML

@ Capable of calibration to full 1SO 11171 standards, the PODS

performs in harsh environments, accurately monitoring hydraulic
and lubricating fluids

SEATEA1SO 1117145 HE, PODSH LU RS R, Al
B B 3 A
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PODS Features
PODSH 4 14

e O

8-channel display 8ifii& &7~
Bottle and online sampling XA
BT LKA

Viscosity & temperature

measur ement ¥iE SR ENE
500 sample memory it 5500/ iR,
FF

High speed thermal printer buffer
IR VT ENHLGR P

Flash programmable [ 1£f 8% |- 2

Aluminum alloy sheet metal casing
R RE R e A LU\

@ Built-in bottle sampler
pressure chamber Wﬁ%ﬁﬁi
Ejafr“ﬁ

@ Compact power supply 7> 2 H1 i

@ Refillable CO2 bottle or shop air
operation 72K %M'Mi;“z}{‘lﬂz
i FH AR AR

@ Multiple language capabilities
ZFIES

@ Full ISO 11171 calibration
capability 58&RF4&150 11171
P itE
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Performance

Pt

@ Fuid Compatibility: Phosphate ester based fluids AND petroleum
and synthetic based fluids

AR IR IR A A &
@ Online sampling at pressures of 7 to 420 bar

(9 to 6000 psi)

e KRR )1 R 7-420F, (9-6000psi)
@ Maximum fluid viscosity of 434 cSt

1 RV ARG RE hy 434cSt
@ Concentration limit: 90,000 particlesmL @10%

< 5 1% FR 90,000 /= T+ @10%
9 Samplefluid temperature: Up to 90°C (194°F)

B e AL BE 1] 1590°C (194°F)
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Online Particle Monitors

1 ZERURL i N

@ Allow 24/7 contamination monitoring.
241775 % W

@ Reducesthe need for, and cost of, laboratory samples — only analyze
when necessary

I/ SIS SR AL R B A, AT I B T 20y
@ Particle contamination isthe leading indicator of machine condition —
particle count will increase before damage occurs

RORLTS G2 BN T oL TUE bR, A H A BirRoRs 2 H 23 B4
@ Simpleto operate — lessto go wrong
o THRAE-A Gy i
@ Wideinstallation capabilities
ot
@ Easy integration into existing facility monitoring packages
{75 AT ) i 2 40 4 ik
@ Low cost

JRAAE
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Agendaid i

What is Particle Counting and why isit important to the Industrial
marketplace (fluid power, hydraulics, Iubrlcatlon etc.)fr] 15 “JoRL v
B M EENE GRS KD TS

What methodologies currently exist that aIIow customers to monitor
their particle levelsH Hif MRz 7K 1 e K FH IR 7 1 WREE 2

Why are Optical Particle Counters the best technology and what is the
operating theory Jy f14 Y6 ki T8 28 2 R, B i HAE R
Bt At

What are the governl ng standards that aIIow for reporting and decision

making ik & S PSR ) e P FR e 2 A 4

How can HachUItra Analytics ’ help you W|th your particle counting

needsi 7y iR 2170 AT SR 2 S8 A UL TH B R oK 2
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Questions & Answers
K 7]

Thank you for listening
L iEES)
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EFEZERXIWERAT

ShangHai LUWATECH Industrial Co.,Ltd
sk BB AR R AR 33359tk
TEL:13917337146 (f5) 021-58073569

E-mail:maorong.long@luowansy.com
nttps://luwatech.1688.com

nttp://www.luowansy.com
nttp://www.luwatech.com.cn
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