Instruction Manual for Fuji Film
Densitometer FPD301 and
Printer FPD303

TS-SSC 91-133
S. Delchamps
July 1, 1991

On June 25, 1991 I received a faximile of a Fuji film instruction manual
printed in English from G.T. Technologies. Here are listed some salient points of
Fuji film use which I learned from this fax.

1) The type of film we have is called "mono-sheet." It consists of a layer
of polyester with a developer coating and a layer of colorant capsules. The overall
thickness of the film is about 6 mils.

2) Higher temperatures and humidities make the developed color darker, so
that TEMPERATURE and HUMIDITY must be recorded at the time of exposure.

3) The developed film will grow darker with time, so that a systematic error
of unknown magnitude is introduced depending on how long after exposure to
pressure.the film is anlayzed. RECORD THE DATE AND TIME OF EXPOSURE
WHEN USING.

4) The active area of the FPD301 densitometer is a circle with diameter
2mm.

5) Each exposure of the FPD301 gives the average of 4 readings over 0.6
seconds/

6) The FPD303 will process up to 5 consecutive FPD301 readings, so that
the average of 5 x 4 = 20 are available.

7) THEFILM IS TO BE READ FROM THE POLYESTER ("PET") SIDE,
WITH A WHITE SHEET UNDERNEATH.

8) SETTINGS FOR FPD303: When the 303 asks for film
"type" used MS-H for "medium" pressure range film and HS-H for
"high" pressure range film.
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FACSIMILE MESSAGE NO:

S = FROM G.T. (313) 358-1030

TD: STr'E DELCHAMES ' FaX (313) 358-1037
FERML. AB
708-840-3756 NAME:_ DONNA PODKUL

DATE: JUNE 25, 1991

= e —=s—ce———mcol NO. OF PAGES: 7 —
CcC: This page included

FILE CODE: PUJI

F/U DATE :

SUBJET: FUJII PRESCALE FILM

MESSA'3E: FOLLOWING YOU WILL FIND THE FUJI USER'S HANDBOOK. THERE IS ALSO
AN CWNER'S MANUAL IN ENRGLISH SPECIFICALLY WRITTEN FOR THE FPD-303;
UNFCRIDNATELY, A8 WE DISCUSSED, IT WILL NOT BE AVAILABLE TQ US UNTIL MCOKDRY,
JULY 18T, AT WHICH TIME WE WOULD HAPPILY FORWARD A COPY T0 YQU IF SO
DESIRZD.

MOST [MPORTANTLY, WE HAVE CONTACTED ONE QF OQOUR ENGINEERS AND HE CONFIRMED
THAT THE “"S" DESISNATION IS FOR MOMENTARY PRESSURE AND THE "H" DESIGNATION
IS FOR CONTINUOUS,.

WE WOULD LIXE TO DISCUSS WITH YOU THE POSSIBILITY OF SUPPLYING YOUR FUTURE
rILM NEEDS AND ANY TECHNICAL ASSISTANCE YOU MAY REQUIRE. PLEASE CONTACT US
AT YOIJR CONVENIENCE.

BEST EGARDS,
DONKA PODKUL
GTC



FUJI FILM
PRESCALE

Pressure Measuring System
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NEW TYPE

PRESSURE MEASURING FILM

“FUJI PRESCALE FILM”
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" PRESSURE MEASURING FILM

» “FUJI PRESCALE FILM”

Tomoaki Komatsu i(FUJI PHOTO FILM CO,, LTD)

PRESSURE MEASUR!ING FILM

Tha “FUJI PRESCALL: FILM" is a pressure maasuring &lm devaloped or e princ:pia thal (ne microcapsuta containing color
fermers is dastructaa as the prassurg i¢ agphed and thal the colorless and ranspwrent specitic dye centained is absorbed into
calourants and en (encts 16 rad cotors. The "FUJL PRESCALE FILM”, which was tirstinircguced 1o the markal in 1977, nas been
mproved entrely new y, Sxplanaucn will be mads 00 i3 Slruciurg, leaturas, measunng maihed 2ng usages.

“FU.I PRESCALE FILM"

1. Introduction

FRESCALE FILM is a pressure
measuringlilmdaveloped by Fuji Filmby
‘ully & nploying its thin-layet coating and
nicra capsule technologies in order 1
satish the needs of many industrialfields.

t ig, ot present, contributiri greatly 1o
.mproving the quality, increasing tne
produtivity, reducing the cost of mass-
areduction items, as well as in trou-
seshooling and cause analyzing for
prolems during productior process, in
a widi range of industrial fizlds

Firexample, PRESCA EFlLMhas
heen ised singe immediaiey after sales
start in April, 1977 for measuremarit of
the prasaure distribution ad pressure
walug: at the tme of cylinder gaskst
tighterung on an automobile &ngine and
itis avaluated highly, The gaskethiasine
missicn of completely separating the fuel
gas ir: the engine, conline water and
Labr cation oil without leakage and for
1nis re ason, the face pressure is an ex-
tretne ¢ important ¢lement. In the past,

Fig. 1 Application of PRESCALE
FILM to cylinder gasket
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g. .3 Measurement mathed Note
{2: and (3) of JIS D315 “Cylinder
head gasket for automo:ila engine”

some part of thé pressure could not De
expressed numerically, but PRESCALE
FiLM enables the user to quantiatively
measure ihe pressure, brining in a greal
effect in the quality stabilization. Accord-
ingly, PRESCALE FILM was adepted as
a device for the performance :2st of
“cylinder head gasket for automocile
enging” of JIS D33105, dated March 1,
1979.

Under such circumsiances of éxpansion
in the application of PRESCALE FILM,
we have improved the PRESCALE FILM
in all aspescts and the new PRESCALE
FILM is explained in 1his brocnure,

2. Structure

The new PRESCALE FILM is avail-
able in two types in the struclure: ¢ne is
“Two-cheettype"andthe otheris Smgle-

SNSELYPR™.  (yhat we \«Me)

2.1 Two-shest type

Inthis iype, Fitm A, which is made of
2 PET (Polyester) litlm coated with micro
capsule comaining coloant, and Fim C.,
which ia ccated witlh 2 develcpaer, are
used at the same time with thg cozted
sides facing 2ach othér,

Fig. 2 Structure of iwo-sheet type
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2.2 Mono-sheet type

inthistype, a PET filmiscoated with
a developer and a micro-capsule ean-
taming coloant is coatad avar the deval
oper laysr,

Fig. 3 Structure of mono.sheet
type
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3. Principle

The micro-capsules in the colorant
iayer are destructad in the dagree of the
pressure appiied, the coiorless franspar-
ént leuco dye contained in tha migro-
capsule is adsorbed to the developer
ard a chemical reaction takes place
r&suUiling in a red colcr.

Since the micre-capsules that con-
1ain the colorant are adjLsledto avariely
oi swrength and the red color donsiy
varies by the pressurs applied.

4. Performance

Care must be taken on the follawing
points since the PRESCALE FILM film
changes by the pressure condition.

4.1 Temperature dependence

The temperature range in which
PRESCALE FILM can be used is 5 1o
55°C. The higher the temperature, the
easier e micro-capsules are destru-
cted, making the red density higher.

H g kov T-ﬁd‘”"“’
Gwlor
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The range of ralative humidity in
whish PRESCALE FILM zan be used is
29 10 3% RH. The higher the reiative
hunidity, the easier ihe adsorption of the
colerant to the developsr, making I"lb

rad densily higher, W \N"Wb"
o LAW oY

43 Pressing speed dependence

PRESCALE FILM 13 capable of
sen;ing a pressing speed as high as 1/
100,000 secend. The higier the press-
ing «.pead, the higher the red density,

4.4 Measuring pressura and others

The maximum pressure valug s kapt
on the record and intermediate values
cznr ot ha measurad.

The red density value slightly in-
¢r&@s¢s ps the time goes by after the
celor deveiopment and it is preferable
that 'he density is measure d affer elapse
of a :ertain time. fime

The measuring pracision error is
with: 1 =10% of the value measured with
th "RESCALE densiiomater.

=AY,

5. Types of PRESCALE

"here are faur types in PRESCALE
Fii.\i as shown inthe labie selow; supsr-
lov) g essure. [ow pressure, mediumpres-
su-g and Righ preasure,

6. Use Method of PRES-
CALE FILM

{1} Cur PRESCALE FILM to a size
recaasary for the messurement.

(2} Let Fiim A and Fim C that have
t:@en cut with the coatad sides fas-
i 19 each otner.

{3} l'1sen the set of Film A and Film C
itcthe measuring posiiion and apply
fressure.

{3} Take out the film set. The color
¢ ensity on Film C shows the pros-
s Jre distribution.

Flg. 4 PRESCALE use procedure

Cut the film and make a sat of Film
£ and Fiim C.

Table of PRESCALE types

Prassura grade J_ Coge | Apphcable prassute (znge 5 Avsiatle 328 L Thickness
Suner-iow pre:‘sure! LW ; 5- . 25 kefiems l 270 W x Bk} :
LOw pressuie :.w. | . 25 - 100 kaflem? 270 mmy W) X108 .:3, Tag-cheel typo
Medum prassuie | MW | 166 - 500 kgom? i 275 W) £ 10 L\
High gredsure | HS | 500~ 1300 hgim® 270 mm ) x 10 mac) | Mona-sheet typa

7. Determination of Pres-
sure Value (Measuting
method)

Either one ¢t the following four
methods can b2 used lo getarming the
pressure disinbulionand pressure vaiug,

7.1 Using PRESCALE FiLM oniy

Since the red coior density variss by
the pressure applisd. the state of pres-
sure distribetion is known immediately
from the look of celorad film. The darkar
part shows that the pressure is high ana

the lighter part snows that the pressureis -

lgw.

IRfriagie Ervo-

7.2 Combined use of PRESCALE
and standard chart

Toxnowihe prassura value approxi-
mately, in adaition o tre pressurs distri-
pution, visualy compare the red density
on the colored PRESCALE FiLM with
e standard color samples provided with
the manual.

Also, usethe standard chartin which
the empearaiure and ielative humidiry
ranges of 6 to 35°C and 20 10 90% RH
are divided inte iour zones of A through
D and the represemative pressura-lem-
perature. and humiaity characteristic
curve ir: @ach zone is shown 1¢ know the
approximate prgssure value.

7.3 .Combined use of PRESCALE
FH.M, Prescale Densitometer
FPD-301 and standard chart

To know the pressure value more
exactly, measurg the rea density on
PRESCALE FILM using PRESCALE
Densitometer FPD-301 and compare the
cbtained value with the standard chart,

Cewrog

Friiirtity

7.4 Combined use of PRESCALE
FILM, Prascale Densilometer
FPD-301 and pressure con-
verter FPD-303

Connect FPD-301 2nd FPD-302and
contact the special densitomster with
FRESCALE FILM at the pesition to
measure the pressure vaiug and press
the measurament switch. The prassure
value is automatically prinied our.

8. Prescale Densitometer
FPD-301

The FPD-301 Prescale Bansitome-
ter is a reflection densitometer which
digitatly shows tha densily values af pres-
sure distribution expressed in light and
dark red colors on PRESCALE.

It has the following major f2aiures,
1) R measures the dansity four tmeas

during 0.6 seconds of lamp ligniing

and digitaliy shows 1re mean valug,

An opiical baitery is usedior the fight

raceiving element and a & V small

lamp is used for the lignt sourca,

i2) K has a built-in auiomalic comgen-
sator for iow density and high den-
sity and the zero pomnt adjustment is
9asy.

3} Since the maasyramant area 15 2
mmy, even a narrow part can be
measured,

(4} Themazsuringdensily rangeisfrom
0.01 1o 2.0 and the measuring acou-
racy is £0.02 or iess.

{5y Theverticallighting system adopted
minimizes the error caused by the
gloss of the surface measured.
The outer dimensions of the main

bedy is 185 mm in the height, 65 mr. in

the width ang 35 mm in the depth. The
case outer dimensions are 185 mm in

the height, 85 rmm in the width and 50

mm in the depth. The weighl of main

body is 260 g {includting four LR6 batier-

128).
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9. Fressure Converter
_FPD-303

Tre FPD303 pressure converer
cuickh convertsine density value meas-
uredt Ly FPD-301 10 & orsaswre value
vaith Bisilt-in microcomputer.

The mjor features are as follows,

1) Tt e empearaturg, humidity, PRES-
CALEFiLMype, conditions of press-
in‘yand measuremen! count can be
memaorize in a program. When a
m :asursment conditian isincorrectly
se¢t, an alarm sounds and the set
velues are atomatically cancelied
1a the initial set values.

(2) it "ecords the maximura and mini-
Mium vaiues for each mizasuremant
ccunt set. At the same time of dis-
ply, it caleulates and displays the
mizan value. The mean value can
alio be prinled out.

(3} 1t nas a builtin whermat printer.

14} Sice it has a buili-in avtomatic
campensation circait of the printing
ct aracter density which is activated
bv a change of the temiperature or
dr. craase of the suppiy voitags, the
pt nting quality is kept at a certain
level.

15) S nce either AC or DC ¢an be used,
F=D.303 can be used .n any piace
arid il is designed for low anergy
censumption.

16} HDasabuil-nbaitary ¢eck facility,
Whenthe battery voitage decreases,
a fiquid-crystal digplay and alarm
ae autcmatically oulput and the
fr sasurement S100S.

10. Cautionary Remarks

10.1 Cautionary remarks on use

13 FilmAis very sensilive 10 even slight
pressure. Do not press of rub it be-
fare the use.

2} M water, oit ar solvent sticks 10 the
irg is net exact. The:efore, sulfi-
¢ 2nily clean 1the placs to maasure
biforehand.

{3) Fzyauentionnotio have FilmA and
Fim C rub each other and color
davelop. On measuremant in which
stiding force may be .applied, use
and edge stopper.

19} Crnee used, the PRESCALE film
cannot be reused.

{3) Since it reacls to ligat preserve

FRESCALE FILM in a dark place.

\Talet - sousthve

Special densitometer FPD-301 (Left) and pressure converter FPD-303 (Rlignt)

10.2 Cautionary remarks on meas-
urement

(1) Selact the standard chart for sither
continuous prassing or momsniary
pressing, matching with the press-
ing condition.

{2) Check ths classification of the tem-
perature and humidity conditions at
the time of prassing.

[(3) Whan FPD-301 is usad, lay a white
shaat of 0.01 or iower density value
uncer Film C with deaveloped red
color.

{4 Be sure to place Fim C with the
chamical coated sive facing down
and measure the density from the

L OET base sige.

10.3 Cautionary remarks on
storing

Pay atiention 1o iha following paints
when storing unused PRESCALE FILM
and Fitm C that has been cowred.

(1) Donotstore themna place ¢f direct
sunshine or near fire.

12} Danotiet them contact the fctlowing
malters.

13 Diaze copying paper and carbon

hack paper

2) Water, ol, solveni and chernical

3} Vinyl product, eallophang tape

and rubber proguct

4} Any matter written with incelible

ink
(3} Place unused film in the original
polysthylene baa and keepine paly-
gthylene bag in a cass.
(4) Donotsettwocclorad Fiim C shaets
with the colored sides facing each
other and store them in & vinyi bag.

{58) Sirce the single-sheet type fisn de-

velops tha calor by tself, pay attens §
tion not10 apply any pressure while b
s stored, i

—

11. Application Examples

11.1 ThickiC

It is said that checking and corree-

1ion of IN9 squesgee pressure applied at
the time of thick IC screen printing aré
the mest imporntant points on the quality
contrel. When PRESCALE FiLM is used
forthe checking andcorrection, the pres-
sure palance in the front-réar and lefi-
right directions of the squéeges is in-
stantaneously known, Aiso, with PRES-
CALE FILM, changes of ihe pasig vis-
cosily and prassurs changes cawssd by
squesges rubber swelling, both of which
occur during printing a large amount,
¢an be periodically checked.
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11.2 Automatlc packing machlne

Tne seai pressure and parallelism

{pressure distributien) of a foodstutf or
chemical automatic packing machine is
determined aftsr laoking &t the product.
ItPRESCALE FiLM isinserted, tne pras-
sure value and parallelism is knewn in-
stantansously. On the pressurg which s
oné of the three major elemants in ssal-

3
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T J5ud 10r tonteol of the pressing force,
wh ch s :ne of the three major elemants

+ {eurresl, conducting time and pressing
farce) of rasistance welding, 11e press-
ing force and parallelism ¢an bg known
concu réMly. Especially, PFESCALE
FiLM 5 axtremely useful for electrode
piate ¢ hockoan multi-spot or seam weld-
ing.
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11.12 Press

The pressure distribution is shown
iminediz :ely when PRESCALZS FILM is
insaned bewween press plates. Use of
FPD-20' provides an axact pressure
value. TI e total load can be aasily caleu-
lated by “nuttiplying the press areaby the
pressure vatus,
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11 13 S)ring set design

Just insurt PRESCALE FILM betwean
tazf sprags. The pressure value and
pressure distribution at the ¢ontacting
patae mmediately known. Because of
this & s ing set having uniforn contact
and gacd cushien performanca can be
designe:l

F eut suniigey

Lyl 2pting fuppon
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11.14 Tightening of various objec-
tive

The influence causad by flange de-
formaticn, lubrication state of bot and
nut, maleriat of the bolt and nut, ughiten-
ing sequence, tentative tightemng, final
tightening or tool can be checked with
PRESCALE FILM.

11.15 Dyeing

The mangle roller prassure at the
{ima of continyous dyeing can bo aasily
checked and corrected with PRESCALE
FILM, This makes equaization of bal
ance between the lefl and right sides of
mangle rollers and discavery Of unaven
woar of the roilers aasy. enabiing the
operator (o check the rollers penod:cally.
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11.16 Contacting pressure between
battles

When PRESCALE FILM is usea,
emply botdes can be placed on a bel
conveyor and automatically iiled in
pasted with the label and the contacling
pressura between botllas at the cap
placement progess canba checked. This
helps praventing the toties from durst-
ing or cracking.
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" ifig, that 13, temperature, time and pras-
sure, Jsi of RRESCALE FILM enables
. the user to do the numerical contral and
this is very helpful in the qualily control.
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11.3 Sueel plate

Mles surement of appropr.ate roliing
1ensic n »f a steel plate has baan difficult
and i1 nmany cases, the tension and
speadl have been determined based on
this exparience and the rolied result is
pear scmetimes with the central pait
" sweliing up. i the PRESCALE FilM
sheats ire Insened n a rolling steel
shaet a1¢ taken out later, the pressure
distriout on canbe observed quickly. The
spead ¢djustment and tensun adjusi-
mant can be standardized namericaily
uging thus obtained data and s wiil
reduce (he finish loss and equalize the
steer 2l 19 rolling cail

11.4 S-reen printing

Cnecking and correction of the
squERgE 2 pressure for continucus scresn
priiting yreatly infiuence e degree of
muniforrn dyeing and adjustment of the
adzglLat: dyeing paste amount, When
PFESC/A\LE FILM s used iot tne check-
ing and arrection, the pressure balance
of squee gee in the forward-tear and left-
ngat dirsctions is known immediately,
faciiitatit g the squesgee pressure ad-
istmen and uniform polishing of the
sQueeges.

115 Ti.e products

8 nee wall and floor liles are made
throuch =z baking process, tha product
size is tmaller than that of moulding.
Hew g 2li it becomes depends on tha
mcistire contentand filling density of the
soland nhe kay point to oblain an 6xact
sgaar: 2 is the unifermity of fitling
deasily. in the past, the filling densily
wes con rolled baged on the experience
and inte tion, I, however, PRESCALE
FILM is used, the unifarmity of filling

4

density can be 2asily checked with color
lightress and darkness, and the dimen-
sional accuracy of tiles canbeincreased.

11.6 Ingot rolling

Whsn an inget is rolied, there is a
process In which the iron oxids is ce-
moved by waier pressure. Canvention-
ally, this wate! pressure is adjusted us-
ing & water pressuré gauge attachad to
the valve but the water pressure that is
actually appliea 1o the ingol from the
nozzle and pressure distribution have
been unabie to measure. When the
machine tempearalure dedreases somMe-
whal while the machine is stapping,
PRESCALE FliMwrapped by 2 poly film
can be pasted to the iron shaet. When
the water is jstied cul from the noz2le,
the pasied PRESCALE FILM is colored
1o r&d by the water pressure, indicating
the watat pressure and s distribation.
The watar presswrs can be adequately
adjusted based onine redcolor develop-
ment, thus enabiing the operater fo
complietely remove Ing iron oxide.

Taze

11.7 iC package

It is said thal the most important
pointfor increase of ine yiald at ihe tims
of glaning IC packaging with mod is the
cngcking of the motd contact. in the past,
the method applied is use ol the aciual
products Several imas ©f CATDAN papar.
If the products are used, 4 10ss in the wnit
of 109 IC pieces socurs and, if carbon
paper is used, Ing stangth of cortact is
not too clear. Since the tendéncy of burr
generation is expressed in lightness or
darkness of ine ceveoped color when
PRESCALE FitAtis used, thecheckand
correction can be cemplated in a shon
time.

11.5 Lathe cuttlng

The tightening pressure of thechuck
generates a dimensional error or danger
in the work D2cause of unevsn wearing
of nib or aimmuing of the paralliehsm, resull-
ing in a defective product, If PRESCALE
FILM is used and tne chucking pressure
is periodically measured, the nib ¢arn be
completely agjusted and the proauct can
be made in stabilized guality.

- Rensrcet

119 Manutacture of music instru-
ments and furniture

Whether or not the mold is good
greatly influsnces the bonding quality of
the ponding curved pans. Inthe past, the
bonding state is checked based on the
experience and intution. However, i
PRESCALE FILM is pressed 1ogetner
with the bonding material, the pressure
gistribution in the whele surface of the
sonding pan and the pressure vaiue are
known and this iacilitates determining
whether o not tha mould is good and
increases the product reliabiiity, On the
scler pressing or curved surface, the
roller pressure can be easily measured
with PRESCALE FILM and the set
change time ¢an be substantially short-
ened.

. Flyadss

L PRESCALES

11.10 Printed clrcuit board

Oftenthe uniform prossure of press-
ing abitity cannot ce grasped in blanking
{maicly compound mold) of circuit boards,
However, ii the blanking is done 1ogether
with PRESCALE FILM, the pressure dis-
tribution and capacity of the press ma-
chinacanbe easily knawn. When PRES-
CALE FILM is used for checking, un-
evenly appiied pressure can be tmmedi-
ately correcied, ensuring stabilized pro-
duction, as well as extending the service
life of the meld and reducing the produc-
Hon cost.

inzen EHESCALE,
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11.11 Welding

In spot welding, projection welding or
seam welding, it PRESCALE FILM is




