Fujifilm Prescale® Film Software

Quantitative Analysis of Fujifilm Prescale® Film Samples
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What Is Fujifilm
Prescale® Film?
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What Is Fujifilm Prescale® Film?

Fujifilm Prescale® Film is a pressure sensitive film.

Allows you to easily measure pressure distribution and
range.

When pressure is applied, small bubbles of ink in the
film burst depending on pressure causing the colour of
the film at this point to turn red.

The colour density varies according to the amount of
pressure applied.

It is widely used at CERN for many applications.
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Fujifilm Prescale® Film types

Measurable pressure range [MPa] 1MPa=10.2kgf/cm?

Classification

0006 005 0.2 0508 2.5 10 50 130 300f oo | product size
width{mm] x lengthim} | width{mm] x length{mm)
Ultra Extreme Low Pressure (51W) 320 x 2 - Two-Sheet Type
Extreme Low Pressure (41W) J20 x 3 - Two-Sheet Type
Ultra Super Low Pressure (LLLW) 270 x5 270200 (5Shests)| Two-Sheet Type
Super Low Pressure (LLW) 270 x 6 270200 (5Sheets)| Two-Sheet Type
Low Pressure (LW) | 270x10 | 270X200 (55heets)| Two-Sheet Type
Medium Pressure (MW) 1B 270 x 10 - Two-Sheet Type
Medium Pressure (MS) 1B 270x10 | 270X200 (5Sheets)| Mono-Sheet Type
High Pressure (HS) | 270x10 | 270X200 (5Sheets)| Mono-Sheet Type
Super High Pressure (HHS) O | 270x10 | 270X200 (55heets)| Mono-Sheet Type
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Applications At CERN

* Fujifilm Prescale® Film is widely used at CERN:

* For detectors
» Use in radiofrequency equipment

 Magnet assembly

¢ ...& many more!
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Project Goals

* Create Software to automate the analysis of Fujifilm
Prescale® Film samples.

« Compares scans of Fujifilm Prescale® Film to the
reference data sheet.

« Qutputs an interactive pressure distribution image.

« Minimal user intervention required. | TOUCH

X7
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Software Criteria

2k

1. Accurate and efficient 2. Eliminate need for manual 3. Minimal software/ 4. Flexible.
analysis. interpretation. hardware requirements.

6. Shareable & interactive 7. Actively maintained. 8. Reliable and easy-to-use.
output.
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Hardware Requirements

1. Fujifilm Prescale® Film, and Fujifilm Prescale® Film @ “
Data Sheet (various film grades available). =

; “\\“‘ ,
\
\
'|
\
|
|

2. White Backing Paper.

3. Humidity and Temperature Probe.

4. Scanner.

5. Computer with access to the MechLab Website
(https://mechlab.web.cern.ch/) & CERNBoOX.

X7
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Best Practise

Fuji Paper should be stored in its packaging in a fridge without light.

Should always measure humidity and temperature of room at time of use.

The film is sensitive to these variables, and they are important to accurately
determine the pressure.

Scan within a few hours of creating the sample.

Scan datasheet with the same scanner at the same time.
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User Guide
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\\

Fujifilm Prescale® Film Software | Laura Thackray EN-MME-MML | EDMS 2847335

11



User Guide

3.

FUIJI Prescale Film Analysis Request

Project: Variant O Test 2 (225kN)

Operator: 0. Sacristan

Test d. inati Variant_O_Midpl.

Test date: 06/03/2023

Scan date: DAana 1 06/03/2023
1

@ CERNBox

Film grade: i U < MS]
[Temperature [°C]: 22|
Relative Humidity [%]: 50
Film scan file name: Variant_O_Test_2_Midpl. jpg|

Datasheet scan file name:

MS_datasheet.jpg|

C
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User Guide
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1. Create Fujifilm Prescale® Film sample.

F
|

| ,l
CH 1S |
it

t
¥
f

CERN
\w Fujifilm Prescale® Film Software | Laura Thackray EN-MME-MML | EDMS 2847335



User Guide

*Backing paper required for scanning
Fujifilm Prescale® Film due to it being

A—— S/ translucent.
ey /
/S *Both files should be:
7 oScanned with the same device.
- - oSaved as .jpg file.
e Dage | e
- . v
2. Scan the Fujifilm Prescale® Film and reference data - T T
S h e e t . Eatasheet scan file name: MS_datasheet.jpg|
]
CE{W
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User Guide

FUJI Prescale Film Analysis Request

The request file is an excel form.

Project: iEhenCENE- 27 KN} In the appropriate box you should list:
Operator: O. Sacristan
Test denomination: Variant_O_Midplanes| © Project name
Test date: 06/03/2023| « your name
S_can CAte: 1 LE/05 /b2 | test date and scan date
Film grade: MS
Temperature [°C]: 27| * the Fuijifilm Prescale® Film film grade
Relative Humidity [%]: 50[ - the temperature and humidity of the
Film scan file name: Variant O Test 2 Midplanes.jpg room during the test
Datasheet scan file name: MS_datasheet.jpg Finally ensure that the correct scan file
Comments: name and datasheet file name are
3. Create a request form using the provided template.  correct.
@E\/RW\ Fujifilm Prescale® Film Software | Laura Thackray EN-MME-MML | EDMS 2847335 15



User Guide

COMPETENCIES PUBLICATIONS ~ ABOUTUS - USERAREA

- Fuji Paper Analysis
Project: _
Transforming Pressure Imprints into Actionable Insights d ||St.

Operator

Get Your Pressure Analysis Done in less than 2 minutes - Simple as That!
Te St d e n 0 STEP 1) DOWNLOAD and then fillin the Request Form

Request Form

Test date

STEP 2) DROP Your Files and the Downloaded Request Form
Scan date

Drop Your Files

STEP 3) GET your Fuji Paper Analysis Results!!

m grade

Relative |.. FIND OUT MORE Of the

- Keen to learn more about our activities?
Film scan
D h Find out what the Mechanical Measurement Lab can do for you.
atashee o S RS MECHLAB an file
3 C re p * Visit our lab virtually »
. q

« The request form can be located via the MechLab Website (https://mechlab.web.cern.ch/).

Film grad;

Temperatf
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User Guide

4. Upload all files to the input folder on CERNBoOX. o

MS]

22

50|

[Temperature [°C]:
4 Relative Humidity [%]:
- Film scan file name:

Variant_O_Test_2_Midplanes. ipg|

Datasheet scan file name:

MS_datasheet.jpg|

cw
\
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COMPETENCIES ~ PUBLICATIONS ~ ABOUTUS * USERAREA ~

Fuji Paper Analysis

Transforming Pressure Imprints into Actionable Insights

Get Your Pressure Analysis Done in less than 2 minutes - Simple as That!

STEP 1) DOWNLOAD and then fill in the Request Form

Request Form

STEP 2) DROP Your Files and the Downloaded Request Form

Drop Your Files

0

\T STEP 3) GET your Fuji Paper Analysis Results!!

Analysis Results

FIND OUT MORE

Keen to learn more about our activities?

Find out what the Mechanical Measurement Lab can do for you.

* Browse our latest publications > MECHLAB

* Inspire yourself with previous use cases >

« Visit our lab virtually >

* The request form, Fujifilm Prescale® Film sample scan, and the Reference data sheet scan should all
be uploaded into the Input folder on CERNBox.

« This folder can be located via the MechLab Website (https://mechlab.web.cern.ch/).
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[Analysis Request
Variant O Test 2 (225kN)|
O. Sacristan

06/03/2023
06/03/2023
MS]

22|

50)

riant_O_Test_2_Midplanes.jpg|

5. Wait for processing; results appear [ o
in the output folder.
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User Guide
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6. Retrieve ihteractiv HTML, Original Input
files and raw CSV file, from Output folder.
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CERN | Accelerating nce Signin Directory

HOME COMPETENCIES ~ PUBLICATIONS ~ ABOUTUS -~ USERAREA ~

Fuji Paper Analysis

Transforming Pressure Imprints into Actionable Insights

Get Your Pressure Analysis Done in less than 2 minutes - Simple as That!

STEP 1) DOWNLOAD and then fill in the Request Form

Request Form

STEP 2) DROP Your Files and the Downloaded Request Form

Drop Your Files

STEP 3) GET your Fuji Paper Analysis Results!!

Analysis Results

FIND OUT MORE

Keen to learn more about our activities?

Find out what the Mechanical Measurement Lab can do for you.
* Browse our latest publications > MECHLAB
« Inspire yourself with previous use cases >
- Visitourlabvitually»

« The Output folder can also be located via the MechLab Website (https://mechlab.web.cern.ch/).
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Our Service

#| MME Laboratory Fuji Prescale Analysis
0| Project Variant O Test 2 (225kN)
Operator: . Sacristan
Test denomination Variant_O_Midplanes
2| Testdate: 0610312023
4| Scan date: 0810372023
5| Film grade: us
o Temperature [*CL 2
Relative Humidiy [3] 50
& | Film scan file name: Variant_O_Test_2_Midplanes jeg
% Datashest scan file name: MS_datasheetjpg
10| Comments: NaN
Resolution: (1183, 1623)

Variant_O_Midplanes

Length jmm)

|@ i"\ir‘ ENGINEERING

" DEPARTMENT

« Use of the software is 100% free CERN-wide
and available to use anytime!

« Software is compatible with any scanner.
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Our Service

Fujifilm Prescale® Film Software
& Equipment

r=mar  Equipment can be provided by EN-MME-
MML on request.

Includes;

« Backing Paper

* Humidity & Temperature probe
« Epson ES-50 Scanner

Fujifilm Prescale® Film not included! ]
1000 CHF

CE/RW
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Working Parameters & Constraints

« Scan size limitation: Maximum dimensions of 21.6 cm width x 1.8 m length.

« Spatial resolution limits:

« Effective spatial resolution of Fujifilm Prescale® Film is lower than the scanner pixel
resolution. (approx. 200 dpi Fujifilm Prescale® Film.)

* This is due to ink dispersion in the film, which blurs fine pressure details.

» Overall spatial resolution is determined by the scanner’s resolution. (Recommend
300dpi — Default for most scanners.)

« Software processes colour intensity of each pixel. No averaging necessary.

CE/RW
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How Does It Work"?

CERN
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How Does It Work?

o

Program continuously loops
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How Does It Work??

COMPETENCIES PUBLICATIONS ~ ABOUT US USERAREA ~

Fuji Paper Analysis

Transforming Pressure Imprints into Actionable Insights

Input
required
files into the
‘Input’ folder

Get Your Pressure Analysis Done in less than 2 minutes - Simple as That!

STEP 1) DOWNLOAD and then fill in the Request Form

Request Form

STEP 2) DROP Your Files and the Downloaded Request Form

Drop Your Files

STEP 3) GET your Fuji Paper Analysis Results!!

Analysis Results

FIND OUT MORE

Keen to learn more about our activities?

Find out what the Mechanical Measurement Lab can do for you.
* Browse our latest publications » M E C H LA B
* Inspire yourself with previous use cases »

* Visit our lab virtually >

* Request form, Sample scan and Datasheet scan to be uploaded to the CERNBox Input folder
accessed via the MechLab Website (https://mechlab.web.cern.ch/).

X7
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How Does It Work"?

FUJI Prescale Film Analysis Request

Project: Variant O Test 2 (225kN)
Operator: 0. Sacristan
Test denomination: Variant_ O Midplanes
Read Request Test date: 06/03/2023
form to find film Scan date: pa_g_e 1 06/03/2023
type=I hum|d|ty & Film grade: MS
temperature Temperature [°C]: 22
Relative Humidity [%]: 50
Film scan file name: Variant_ O Test 2 Midplanes.jpg
Datasheet scan file name: MS datasheet.jpg

Comments:

CERN
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How Does It Work"?

Film grade: 1 4 3 (> I MS
Temperature [°C]: 22
Relative Humidity [%]: 50

ISTANDARD CONTINUOUS

Derive pressure - PRESSURE CHART
density curve from MS  HUMIDITY CONDITIONS

- (MONO-SHEET TYPE)
Request form inputs

MEDIUM PRESSURE

o
=]

o
S o

Measurement pressure range: 10—50MPa

*Pressure application conditions
Time to reach the pressure to be measured: 2 min.
Time of retention at the pressure to be measured: 2 min.

o
<

20

~n
S

CORRELATIVE HUMIDITY (%RH)

Check if the temperature and humidity meet with the conditions above when

22 30 ©
the pressure is applied. 10 20
(For example, if the room temperature is 25°C and the humidity factor is TEMPERATURE (°C)

60%RH, acquire the pressure from the A curve in the standard chart.)

* The temperature and humidity from the request form is used to find the appropriate pressure density
curve. In this example, Film grade MS is used, and the inputs determine curve B is required.
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How Does It Work?

MEDIUM PRESSURE ISTAN DARD CONTINUOUS ?Amrgpcm%m’m
PRESSURE CHART , 3
M S GRAPH OF TEMPERATURE/ £
HUMIDITY CONDITIONS c | {
(MONO-SHEET TYPE) = * § 80 A
) 80 E
s A \
E O 6o !
% 60 60 s T ———
Measurement pressure range: 10—50MPa 2 B ~ g 50 B X
*Pressure application conditions 0 40 {
Time to reach the pressure to be measured: 2 min. E g 40
Time of retention at the pressure to be measured: 2 min. < E
2 20 5
o
Check i the temperature and humidity meet with the conditions above when 3 g 20
the pressure is applied. 10 20 o T
(For example, if the room temperature is 25°C and the humidity factor is TEMPERATURE (°C) 8
60%RH, acquire the pressure from the A curve in the standard chart) }
10 2022
STANDARD COLOR TEMPERATURE (°C)
SAMPLE

Derive pressure -
density curve from
Request form inputs

1.6

As the pressure range indicated by the
broken ine in the graph may exceed the 10 L 30 “© 5,
permissible error range, # should be PRESSURE (MPa)

used for reference purposes only.
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How Does It Work?

Map colour
Intensity to

pressure based

on scanned
datasheet

MEDIUM PRESSURE

MS

(MONO-SHEET TYPE)

Measurement pressure range: 10—-50MPa

*Pressure application conditions

Time to reach the pressure to be measured: 2 min.
Time of retention at the pressure to be measured: 2 min.

] 4 8

CORRELATIVE HUMIDITY (%RH)
N
3

Check if the temperature and humidity meet with the conditions above when
lied.

the pressure is aj

(For example, if the room temperature is 25°C and the humidity factor is
60%RH, acquire the pressure from the A curve in the standard chart.)

STANDARD COLOR
SAMPLE

DENSITY

STANDARD CONTINUOUS
PRESSURE CHART

GRAPH OF TEMPERATURE/
HUMIDITY CONDITIONS

A

10 20
TEMPERATURE (°C)

used for reference purposes only.

10 20

30 a0 50
PRESSURE (MPa)

Next, Using the scanned reference
data sheet, the intensity of the
standard colour sample for each colour
density is determined.

cﬁw
\
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How Does It Work?

STANDARD COLOR 1.5 color-intensity=107.28784282700423
SAMPLE p
1.9
E - (white)
1.3 col 114.74589.
250
1.1 color-intensity=125.92260021097046
STANDARD COLOR 200
1.t
I 0.9 color-intensity=138.70068565400845
- 150

Intensity to
pressure based
on scanned
datasheet

0.7 color-intensity=155.5793776371308

100

Ajisusyu| J1nojo) ejesshels)

0.1 color-intensity=244,98088080168776

» Colour intensity of the standard colour sample is determined by converting the reference data sheet scan into
greyscale and finding the average colour intensity for each section.
* Note: lighter intensities have a higher value while darker intensities have a lower value (White = 255, Black = 0).

CERN
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How Does It Work?

MEDIUM PRESSURE I

MS

(MONO-SHEET TYPE)

Measurement pressure range: 10—50MPa

*Pressure application conditions
Time to reach the pressure to be measured: 2 min.
Time of retention at the pressure to be measured: 2 min.

Check if the temperature and humidity meet with the conditions above when
lied.

the pressure is aj

(For example, it the room temperature is 25°C and the humidty factor is

M a p CO I O I I r B0%RH, acquire the pressure from the A curve in the standard chart)

STANDARD CONTINUOUS
PRESSURE CHART

GRAPH OF TEMPERATURE/
HUMIDITY CONDITIONS

&

A

8 3

CORRELATIVE HUMIDITY (3%RH)
~

Colour Intensity vs Colour Density

In
»
|

I
N
L

Iy
o
L

e
=]
|

10 20
TEMPERATURE (°C)

Colour Density
o
[=]
1

o
IS
L

STANDARD COLOR
SAMPLE

Intensity to
pressure based
on scanned
datasheet

DENSITY

e
]
L

e
o

—— Interpolated Plot
o DataData

=]

T T T T T
50 100 150 200 250

Colour Intensity

Colour Intensity vs Pressure

'

Pressure [Mpa]

As the pressure range indicated by the
broken line in the graph may exceed the 0
permissible error range, it should be

used for reference purposes only.

30 40 50

PRESSURE (MPa)

—— Interpolated Plot

T T T T T T
140 160 180 200 220 240
Colour Intensity

« The relation between colour intensity and colour density is then found and thus, the relation between colour

intensity and pressure.
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How Does It Work"?

Variant_O_Midplanes Variant_O_Midplanes

Analyse scanned -
sample using
derived pressure o I .
correlation. 3 4

« To analyse the sample, the scan of the sample is also converted to grey scale
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How Does It Work?

Variant_O_Midplanes

Analyse scanned -
sample using
derived pressure
correlation.

« The pressure distribution is then determined from the intensity of each pixel.
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How Does It Work"?

Variant_O_Midplanes

140 - |‘
Visualize .
pressure as 2D
heatmap derived £

from colour F o |

intensity. B . T, e

“%“ 20—_

0 S0 Len;i:‘;i {mmj 150 200
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How Does It Work?

Variant_O_Midplanes
50 v

140 140 .

120 120 -

40

100 100 —-

E E ]
E® £ 80
30 = : 4
= o
2 | 2
&0 = 60
i
20 A0 40 4 i_
1 o
= v
= -
= ] x|
i:; 20 20
]
b
510
[} t 1 u T T T f T T T t Y 0 T T T T t T T T T t 1 1
1] 20 100 130 200 ] 50 100 150 200

Length [mm]
+ If the Pressure < the minimum pressure specified on the data sheet, Pixel will be white.
« If the Pressure > the maximum pressure specified on the data sheet, Pixel will be Black.

* In both cases, Pressure will be displayed as NaN.
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How Does It Work?

Generate
heatmap
(HTML), raw
data (.csv), and
source files.

4| Temperature [*C}

10 | Comments:

@ {Z\; e

The HTML contains the request form
information + the image resolution and
an interactive pressure distribution
graph with the original scan as a
reference.

A .csv file with the raw pressure data for
each pixel is also generated.
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How Does It Work??

Fuji Paper Analysis - HOME

SEGE &

6% Mail - Laura Emily T... Home - CERN Servi.. EDH - Home (Laura.. @ CERN Phonebook () Directory | CERN () Mechanical Measur.. () Formations&CO - A.. B papers SM1550P-SpecShee... () FN96A-Manualpdf [} Thermal Expansion... R English-French Dicti.. {3 Home MML-Grafana >

CERN | Accelerating science

HOME COMPETENCIES PUBLICATIONS ~ ABOUT US USER AREA

Fuji Paper Analysis

Transforming Pressure Imprints into Actionable Insights

Get Your Pressure Analysis Done in less than 2 minutes - Simple as That!

STEP 1) DOWNLOAD and then fill in the Request Form

Outputs
placed into
output folder
for retrieval.

Request Form
STEP 2) DROP Your Files and the Downloaded Request Form

Drop Your Files

STEP 3) GET your Fuji Paper Analysis Results!!

Analysis Results

|

FIND OUT MORE

Keen to learn more about our activities?
TR
- Browse curlatest publications » MECHLAB
* Inspire yourself with previous use cases »
- il

« The HTML file, CSV file and the original input files will be placed in the output folder accessible
via the MechLab Website (https://mechlab.web.cern.ch/).
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ERROR 401

Unauthorized
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Error Handling

When an error occurs:
* The error is logged.
» Atext file with error details appears in the output folder:

5 MR CERNBox Q

< CERNBox > eos > user > m > mechlab > FUJISCAN_UPLOAD > [Outpu i
BB Alfiles + New ‘ A Upload ‘
Favorites
* avorte Name

Bi READ ME Input.txt

* Input files are moved to 'Trashbin’ for review (placed inside folder with date and time of error as
name): S

+ New | N Upload |

Name

16-01-2025.16-32-53

16 46

* An email is sent to EN-MME-MML.
» If the issue persists, users are advised to contact EN-MME-MML.

X7
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Error Handling

Most common errors include:

« Discrepancies in filenames:

Q FUJI Prescale Film Analysis Request

H .
CERNBox > eos > user > m > mechlab > FUJI_SCAN_UPLO ProJECt'

Variant O Test 2 (225kN)

Operator:

All files + New N Upload

0. Sacristan

Favorites Test denomination:

Name

Variant_ O Midplanes

Shares MS. ¢ 9 TESt datE:

EOS pr

Deleted files N
variant-

EOS explorer

06/03/2023
Scan date: DAanA 06/03/2023
Film grade: 1 8 > MS
Temperature [°C]: 22
Relative Humidity [%]: 50

Film scan file name:

Variant O Test 2 Midplanes.jpé

Datasheet scan file name:

MS_datasheet.jpg

Comments:

Q

e Error up|oading file/corru pted file: € GEmBox 5 oos 3 user > m > mehion > FUNLSCAN.UPLORD > out

All files 4+ New | 4 Upload

Favorites
Name + Shares

MS_datasheet.jpg 2

Requ X 2

Deleted files D Varia 9 3

CE/RW
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Conclusion

Fully automated Fujifilm Prescale® Film analysis.

» Reliable, repeatable pressure distribution cop - 11

processing.

« Easy-to use and minimal requirements.
» Centrally executed and reliably maintained.

» Flexible — both dimensions of samples and operating

hours (24/7!).

» Creates an interactive, shareable output.

Free use of software CERN wide.

MML will provide necessary tools for 1000 CHF on

request.

tempCD
humCD =
fit_Co_1i

np.polyld(np.polyfit(tempDE, humDE, 1))

d (fit_CD_line(temperature)

d (fit _DE 1

lyld(np.polyfit(tempAB, humaB, 1})

2lyld(np.polyfit(tempBC, humBC, 1))

1yld(np.polyfit (tempcD, humcD,

humDE =

fit_DE_ 1lyld(np.polyfit(tempDE, humDE, 1})

Fujifilm Prescale® Film Software | Laura Thackray EN-MME-MML | EDMS 2847335
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Next Steps/ Future Improvements

Next Steps:
« Ensure maintenance of code
* Improve error handling

* Produce EDMS Document, along side other outputs.

Future Improvements:

THlHKlNG 1'-; .

+ Web-based deployment/GUI ABOUT THE mmn[ 3.
- Currently, not planned but potential to create this K- -

for a more finished product, if demand increases.
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Thank you for your
attention!
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