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MAIN FEATURES

Here are the main features from our particle size calibration slide. Please note that all the raw data,
images, and measurements provided in this report are stored within the USB key that was provided with
this calibration standard. Data is summarized in the Cleanliness Inspection Report - according to ISO 16232
(2007) and in the Length distribution reports.

75mm x 50mm x 1mm White media slide of similar reflectance to 47mm Paper Filters.
Appr. 8,000 particles of different size and shape evenly dispersed in a 45mm diameter circle.

Individual Measurements for all objects (particles) saved on USB key, with XY coordinates
referenced to upper left Crosshair Target.

Measurements made: Object (Particle) Area, Length, String Ratio (Fibers Elongation Ratio
independently of "' Boxed " Length and Width), Roundness (Based on Circle Equivalent Diameter).
Note: Length only is certified

Images with measurements and coordinates of specific objects of interest:

Longest fiber (String Ratio » 10:1)
Longest metallic particle (With high reflectance detected at the center)
Longest particle (String Ratio < 10:1)

Longest Round particle (based on equivalent circle area ratio)

7 Calibration Rectangles located at bottom end of slide, nominal values: 4000, 2000, 1000, 500,
250, 125 and 50microns (certified to +/- 1 pixel accuracy)

Objects smaller than 10 microns are present but not measured.

EQUIPMENT USED

LEICA DM-2700M, Reflected Light microscope, 5X Objective (50X magnification), BF lllumination,
1X Camera coupler.

2.3 Mp, USB3 Monochrome Camera
100mm x 100mm Motorized Stage
Motorized Focus drive

DCI PSA Image Analysis software
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CALIBRATION REFERENCES

NIST certified calibration slide - test No. 683/287796-16

Resulting calibration factor for 50X magnification: 1.1715 um/pixel

CERTIFICATION PROCEDURE

The Equipment is calibrated with a NIST-Traceable calibration slide (test No. 683/287796-16) at
the magnification used for the certification of this standard (50X objective).

The Particle Size Slide to be certified is then installed and secured on the microscope stage.

Shading correction algorithm is then applied, to remove any lighting unevenness bias that could
occur and influence the detection of the particles.

Background Intensity is set at 205/255 (after shading correction) and Gray Threshold is set at
160/255.

A scan of the Particle Size Slide is then performed. The starting point for this scan is positioned
with the reference cross-air at the 4 corners of the filter on the slide. (Figure 1, page 5).

To cover the filter with the current equipment at our disposition, 551 fields (19 fields x 29 fields)
are required.

After the completion of the scan, the resulting mosaic image is then processed by image analysis.

All objects positions (coordinates) generated are in microns, and relative to the top left corner of
the starting field ( the center of the cross-air, Figure 2, page 5).

The raw data resulting from the image analysis processing is then stored on the supplied USB key,
and used to generate:

- Cleanliness Inspection Report - according to ISO 16232 (2007)
- Length distribution reports

The calibration rectangles are then manually measured. The measured is always performed in an
“exterior-interior” fashion, in order to obtain the measurement at the center of the line.
(Figure 3, page 6)
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Figure 1: cross-air location

Zoom on the reference cross-air Particle size slide overview

+

Figure 2: slide scan origin location

Starting field position

Page 5 of 10



CALIBRATION RECTANGLES MEASUREMENTS

Nominal values (um) Measured values (+/- 1.17 pum)
4000 4001.44
2000 2000.79
1000 1000.87
500 500.77
250 250.38
100 125.19
50 50.10

Figure 3: Calibration rectangles method

Calibration caliper Calibration rectangle

/

4000 pum
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LENGTH DISTRIBUTION OF OBJECTS

LENGTH DISTRIBUTION OF OBJECTS (EXCLUDING FIBERS).
FIBERS = OBJECTS WITH STRING RATIO LARGER THAN 10:1

ISO 16232 Length Distribution
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Statistics:
MIN:
MAX:
AVG:
STD:
COUNT:

9.93 microns
722.61 microns
40.41 microns
27.80 microns
8345

Page 7 of 10



MEASUREMENTS AND COORDINATES OF SPECIFIC OBJECTS OF INTEREST

Longest fiber (String Ratio » 10:1)

§
2
A

Longest metallic particle (With high reflectance detected at the center)

LONGEST METALLIC PARTICLE, X = 28481, Y = 37422
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Longest particle (String Ratio « 10:1)

‘% LONGEST PARTICLE, X = 6300, Y = 21100

Longest Round particle (based on equivalent circle area ratio)

ROUND PARTICLE X = 9458, ¥ = 36513

Page 9 of 10



CLEANLINESS INSPECTION REPORT - 1SO 162232 (2007)

DCI

MICROSCOPY

|
Cleanliness Inspection Report - according to ISO 16232 (2007)

Date: 2019-09-10 Magnification: H0X Units: micron/pixel
Company: DCI Microscopy Calibration {pmipixel): 117 Filter area: 1580 45  FilterD in
mm

Department; Quality Control SR 450 mm2

User name: Clement Forget Mass of particles: 1.756 mg Ratio: 11

Sample 1D: 1234 No. of components: 1 Mass| 1.756

Component:

Wetted surface Ac: 1000 cm2 Wetted volume Ve: 1000 cm3 == (For all compeonents)

Particle count data and Component cleanliness code (CCC)

Size class: B c D E F G H I J w | Hem
Count

Size range (mic): 5-15 15-25 25-50 50-100 100-150 150 -200 200-400 400 -600 600-1000 > 1000 6
Total

Blank count: 0 o 0 0 0 0 o 2 0 0 Particle

Particle count (-blank): 200 3815 2043 2048 182 34 22 T 2 2 8351

Count for 1 filter: 219 4184 2241 2246 200 37 24 2 2 2 9160

Standardised count:

219 4184 2241 2246 200 37 24 3 2 2 9158
A-1000em2
Cleanliness Level: 8 13 12 12 a 6 5 2 1 1 14
COMPONENT CLEANLINESS CODE == CCC : A (BBC1ID1YEI2FBIGEMSI2II1KT)
Global: A4 Method: By cleanliness level
Note:
Longest particle: 722 61 microns Longest fiber: 3476.07 microns
Signature:
Pags 10of 1 www . DClmicroscopy.com
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