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;@* EUROPAFILTER NORGE

DRIFTSIKKERHET | SYSTEM

MILLIPORE PATCH TEST
OIL CLEANLINESS INSPECTOR

OIL ANALYSIS

CUSTOMER:

XXX-Krane hydraulics

Date: 05.04.2019

SAMPLE INFORMATION

Customer: XXX

Part: XXX-Krane hydraulics

Order: XXX Sample ID: 000207_1

Examiner: X Approval: See table on last page

INSPECTION INFORMATION

Objective: 10x Image resolution: 0,62 um
Sample date: 01.03.2019 Analyze date: 05.04.2019
Oil Type: Analyze Volume 100,00 ml
Millipore Filter 0,45 um Flow-through area:

Standard name: ISO 4406:1999 EF v1 Result code: -/13/12/10
Last system check: | 22.03.2019 Water KFC 62,3 ppm

Comment:

Maybe some paint flakes.
Light sludge / varnish

About 15% metallic particles. Some fresh scuffings. Both steel and brass.

Some coloured fibres. Might be debree from inline filters.

Europafilter AS
Tel: 55160160

Web: www.europafilter.no

;@3 EUROPAFILTER NORGE

DRIFTSIKKERHET | SYSTEM
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\ Classification Table (All Particles ):

Class Range Absolute Normalized | Contamination | Maximum Approval
[um] Count Count Class (Contamination
[1/ml] Class)
A >=4 6320,00 63,20 | 13 17 OK
B >=6 3216,00 32,16 | 12 15 OK
C >=14 610,00 6,10 | 10 12 OK

Classification Table (Fiber ):

Class Range [um] Absolute Count Normalized Count [1/ml] Contamination Class
A >=4 3,00 0,03 |2

B >=6 3,00 0,03 |2

C >=14 3,00 0,03 |2

Classification Table (Other ):

Class | Range [um] Absolute Count Normalized Count [1/ml] Contamination Class
A >=4 4158,00 41,58 | 13

B >=6 2043,00 20,43 | 12

C >=14 437,00 4,37 |9

Classification Table (Reflecting ):

Class | Range [um] Absolute Count Normalized Count [1/ml] Contamination Class
A >=4 2159,00 21,59 | 12
B >=6 1170,00 11,70 | 11
C >=14 170,00 1,70 | 8
Europafilter AS
T S5160160 S, EUROPAFTER NORGE

Web: www.europafilter.no
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SAMPLE IMAGE

Europafilter AS
Tel: 55160160 @‘k EUROPAFILTER NORGE

—— DRIFTSIKKERHET | SYSTEM
Web: www.europafilter.no




Oil Cleanliness Inspection Report

Page 4 of 20

LARGEST PARTICLE IMAGES (All Particles ):

[

20 um

Particle 1

Equivalent Circle Diameter:
156,59 um

Particle Class: C

Particle Type: Other

Fid
'y

i

P 4

«

50 um

Particle 4

Equivalent Circle Diameter: 96,76
pum

Particle Class: C

Particle Type: Fiber

[ |

20 um

Particle 7

Equivalent Circle Diameter: 86,11
pm

Particle Class: C

Particle Type: Other

Particle 2

Equivalent Circle Diameter:
129,34 pm

Particle Class: C

Particle Type: Reflecting

]

20 um

Particle 5

Equivalent Circle Diameter: 96,63
um

Particle Class: C

Particle Type: Other

‘;

20 um

Particle 8

Equivalent Circle Diameter: 80,04
um

Particle Class: C

Particle Type: Other

Particle 3

Equivalent Circle Diameter:
127,21 pm

Particle Class: C

Particle Type: Other

Particle 6

Equivalent Circle Diameter: 93,30
um

Particle Class: C

Particle Type: Reflecting

Particle 9

Equivalent Circle Diameter: 76,76
pum

Particle Class: C

Particle Type: Reflecting

Europafilter AS
Tel: 55160160
Web: www.europafilter.no

kﬁ* EUROPAFILTER NORGE

é DRIFTSIKKERHET | SYSTEM
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LARGEST PARTICLE IMAGES (Fiber ):

Particle 1 Particle 2 Particle 3

Equivalent Circle Diameter: 96,76  Equivalent Circle Diameter: 67,44  Equivalent Circle Diameter: 43,40
um um um

Particle Class: C Particle Class: C Particle Class: C

Particle Type: Fiber Particle Type: Fiber Particle Type: Fiber

Europafilter AS
Tel: 55160160 &ﬁ} EUROPAFILTER NORGE

DRIFTSIKKERHET 1 SYSTEM
Web: www.europafilter.no
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LARGEST PARTICLE IMAGES (Other ):

(]

20 um

Particle 1

Equivalent Circle Diameter:
156,59 pm

Particle Class: C

Particle Type: Other

. |

20 um

Particle 4

Equivalent Circle Diameter: 86,11
pum

Particle Class: C

Particle Type: Other

[

10 um

Particle 7

Equivalent Circle Diameter: 75,83
pm

Particle Class: C

Particle Type: Other

Particle 2

Equivalent Circle Diameter:
127,21 pm

Particle Class: C

Particle Type: Other

\-’

20 um

Particle 5

Equivalent Circle Diameter: 80,04
pm

Particle Class: C

Particle Type: Other

(]

10 um

Particle 8

Equivalent Circle Diameter: 75,04
pHm

Particle Class: C

Particle Type: Other

]

20 um

Particle 3

Equivalent Circle Diameter: 96,63
pm

Particle Class: C

Particle Type: Other

=
Particle 6

Equivalent Circle Diameter: 76,65
pm

Particle Class: C

Particle Type: Other

(]

10 um

Particle 9

Equivalent Circle Diameter: 73,29
pHm

Particle Class: C

Particle Type: Other

Europafilter AS
Tel: 55160160
Web: www.europafilter.no

@* EUROPAFILTER NORGE

é DRIFTSIKKERHET | SYSTEM
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LARGEST PARTICLE IMAGES (Reflecting ):

Particle 1

Equivalent Circle Diameter:
129,34 um

Particle Class: C

Particle Type: Reflecting

Particle 4

Equivalent Circle Diameter: 73,65
pum

Particle Class: C

Particle Type: Reflecting

Particle 7

Equivalent Circle Diameter: 53,44
pum

Particle Class: C

Particle Type: Reflecting

Particle 2

Equivalent Circle Diameter: 93,30
pm

Particle Class: C

Particle Type: Reflecting

@

—
20 pum

Particle 5

Equivalent Circle Diameter: 64,74

pm

Particle Class: C
Particle Type: Reflecting

Particle 8

Equivalent Circle Diameter: 51,98
um

Particle Class: C

Particle Type: Reflecting

Particle 3

Equivalent Circle Diameter: 76,76
pm

Particle Class: C

Particle Type: Reflecting

—
10 pm

Particle 6

Equivalent Circle Diameter: 63,84

um

Particle Class: C
Particle Type: Reflecting

Particle 9

Equivalent Circle Diameter: 48,37
pm

Particle Class: C

Particle Type: Reflecting

Europafilter AS
Tel: 55160160
Web: www.europafilter.no

@,{ EUROPAFILTER NORGE

é DRIFTSIKKERHET | SYSTEM
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SNAPSHOTS:

Snapshot 1

Europafilter AS EUROPAFILTER NORGE
T6| 55 160 160 @ DRIFTSIKKERHET | SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 2

Europafilter AS
EUROPAFILTER NORGE
Tel: 55160160 @ DRIFTSIKKERHET I SYSTEM

Web: www.europafilter.no
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Snapshot 3

Europafilter AS
Tel: 55160160 @* EUROPAFILTER NORGE

S— DRIFTSIKKERHET | SYSTEM
Web: www.europafilter.no
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Snapshot Name: Snapshot 4

Europafilter AS
EUROPAFILTER NORGE
Tel 55160160 %@ DRIFTSIKKERHET | SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 5

Europafilter AS EUROPAFILTER NORGE
Tel: 55160160 & DRIFTSIKKERHET 1 SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 6

Europafilter AS EUROPAFILTER NORGE
Tel: 55160160 & DRIFTSIKKERHET I SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 7

Europafilter AS EUROPAFILTER NORGE
Tel: 55160160 @ DRIFTSIKKERHET 1 SYSTEM

Web: www.europafilter.no
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Snapshot 8

Europafilter AS EUROPAFILTER NORGE
Tel 55160 160 @ DRIFTSIKKERHET | SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 9

Europafilter AS
Tel: 55160160 @* EUROPAFILTER NORGE

B DRIFTSIKKERHET | SYSTEM
Web: www.europafilter.no
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Snapshot Name: Snapshot 10

Europafilter AS EUROPAFILTER NORGE
Tel: 55160160 s@ DRIFTSIKKERHET 1 SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 11

Europafilter AS
EUROPAFILTER NORGE
Tel: 55160160 & DRIFTSIKKERHET I SYSTEM

Web: www.europafilter.no
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Snapshot Name: Snapshot 12

Europafilter AS

1Q§£mm»mnurnnmmu
Tel: 55160160 gg DRIFTSIKKERHET I SYSTEM
Web: www.europafilter.no
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Recommended target ISO cleanliness codes for equipment using petroleum based fluids

per 1ISO4406:1999 for particles sizes 4p/6p/141.

Equipment Pressure < 138 bar | Pressure 138-207 bar | Pressure 138-207 bar
Pumps 1S04406:1999 1S04406:1999 1S04406:1999

Fixed Gear 20/18/15 19/17/15 -

Fixed Piston 19/17/14 18/16/13 17/15/12

Fixed Vane 20/18/15 19/17/14 18/16/13

Variable Piston 18/16/13 17/15/13 16/14/12

Variable Vane 18/16/13 17/15/12 -

Valves 1S04406:1999 1S04406:1999 1S04406:1999
Cartridge 18/16/13 17/15/12 17/15/12
Check Valve 20/18/15 20/18/15 19/17/14
Directional (solenoid) 20/18/15 19/17/14 18/16/13

Flow Control 19/17/14 18/16/13 18/16/13
Pressure Control 19/17/14 18/16/13 17/15/12
(modulating)

Propotional Cartridge Valve | 17/15/12 17/15/12 16/14/11
Propotional Directional 17/15/12 17/15/12 16/14/11
Propotional Flow Control 17/15/12 17/15/12 16/14/11
Propotional Pressure 17/15/12 17/15/12 16/14/11
Control

Servo Valve 16/14/11 16/14/11 15/13/10
Bearings 1S04406:1999 1S04406:1999 1S04406:1999
Ball Bearing 15/13/10 - -

Gearbox (industrial) 17/16/13 - -

Journal Bearing (high 17/15/12 - -

speed)

Journal Bearing (low speed) | 17/15/12 - -

Roller Bearing 16/14/11 - -

Actuators 1S04406:1999 1S04406:1999 1S04406:1999
Cylinders 17/15/12 16/14/11 15/13/10

Vane Motors 20/18/15 19/17/14 18/16/13

Axial Piston Motors 19/17/14 18/16/13 17/15/12

Gear Motors 20/18/14 19/17/13 18/16/13
Radial Piston Motors 20/18/15 19/17/14 18/16/13

Test Stands, Hydrostatic | 1S04406:1999

Test Stands 15/13/10 15/13/10 15/13/10
Hydrostatic Trasmission 17/15/13 16/14/11 16/14/11
Europafilter AS

Tel: 55160160 S oy RURGE

Web: www.europafilter.no




METTLER TOLEDO C10S * Version 5.2.0 * Serial No B741784553 * Titrator ID Compact Titrator

Reminder: Preventative service maintenance is suggested.

Method ID ug001 Sample series ID --
Date / Time 14-Dec-18 13:59:53 User name Audun Brekke
Summary
Samples
No. ID Sample size and results
1 KUNDE XXX 2.6175g
R1 (Content) 84.8 ppm
R2 (Content) 0.008 %
R3 (Content) 0.085 g/kg
All results
Sample 1/1 KUNDE XXX
R1 (Content) 84.8 ppm
R2 (Content) 0.008 %
R3 (Content) 0.085 g/kg
Sample data
Sample 1/1
Sample type Sample
Number 1
ID 1 KUNDE XXX
Sample size 2.6175¢g
Density 0.872 g/mL
Temperature 25.0 °C
Comment UTSTYR XXX 14.12.2018
User name Audun Brekke
Sample Start 14-Dec-18 14:01:09

E - t Titration (KF Coul) [1]

383.50 \

\

mV

\

71.50 VW/\/\’\

0.00 s 36.10

Europafilter Norge AS TIf: 55160160
User Audun Brekke Page 1/2 Date / Time: 14-Dec-18 14:02:49



METTLER TOLEDO C10S * Version 5.2.0 * Serial No B741784553 * Titrator ID Compact Titrator

C - t Titration (KF Coul) [1]

2379.00

- —

mC

-0.10

0.00 s

Series data

(O] Modified (6) srel above max srel for multiple determination
2) Excluded (7) Value out of range, not saved in setup.

3) Outside limits (8) Sample data out of range.

4) Resource expired. 9) Standard evaluation used.

(5) srel above max srel

36.10

Europafilter Norge AS TIf: 55160160
User Audun Brekke Page 2/2 Date / Time: 14-Dec-18 14:02:49



