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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FILE CODE: PUJI

F/U DATE

SUBJEIT: FUJII PRESCALE FILM

MESSA3E: FPOLLOWING YOU WILL FIND THE FUJI USER'S HANDBOOK. THERE IS ALSO
AN CWNER'S MANUAL IN ERGLISH SPECIFICALLY WRITTEN FOR THE FPD-303; '
UNFCRTUONATELY, AS WE DISCUSSED, IT WILL NOT BE AVAILABLE TO US UNTIL MONDAY,
JULY LST, AT WHICH TIME WE WOULD HAPPILY FORWARD A COPY TO YOU IF SO
DESIR3ZD.

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

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 .XEGARDS,
DONKA PODKUL
GTC
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A  FUJI FILM
PRESCALE

' Pressure Measuring System

S HANDBOOK

NEW TYPE

PRESSURE MEASURING FILM
- “FUJI PRESCALE FILM”
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“PRESSURE MEASURING FILM

frd

wo “FUJI PRESCALE FILM”

Tomoaki Kematsu (FUJ PHOTO FILM CO,L LTD)

PRESSURE MEASURING FILM “FUJI PRESCALE FILM"

Tha “FUIl PRESCALL FILM" is a pressuve maasuring &lm developed or the prinsipia thal the microcapsuis containing color
tormers is destructan s tha prossure i agphed and that 1he coiorless and ansparent speailic dye centained is absorbed inlo
colourants and then (enacts 1 rad eciors. The "FUJI PRESCALE FILM® which was tirst inreguced 1o tha markel in 1977, hes been
mproved entrély new y, Explanzien will be made on s Slructurg, leaturss. measunng mathed and usages.

1. Introduction

FRESCALE FILM is a pressure
measuring filmdeveloped By Fuji Filmby
‘ully & nploying its thin-layet coating and
nicro capsule (echnologies in order 1o
satish the needs of many industrialfields.

t is, ot present, contributirg greatly 1o
JRpioving the quality, increasing ine
produstivity, reducing the coast of mass-
dreduction items, as welt as in trou-
Mashooting and cause analyzing for
prodlems during production process, in
2 widdi range of industrial fialas,

Firexample, PRESCA E FILM has
bean nsed since immediaiey aftar sales
start i April, 1977 for measuremant of
the prassure distribution and pressure
vaiie: at e tume of ¢yiinder gaskst
tightei ing on an autamobile £naine and
itis 2valuated hignly, Tha gasket has ine
missicn of completely separating the fual
aas ir: the engine, cooling water and
Habr caotlon oif without leakage and for
tis reasen, the face pressure is an ex-
treroe ¢ imponant element. In the past,

Fig. 1 Application of PRESCALE
FILM to cylinder gasket

- Loifgdt has
s FRLSCALE
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& .3 Measurement miihcd Note
{2' and (3) of JIS 0315 "Cylinder
nhead gasket for automanils engine”

some part of thé pregsure coula not De
expressad numerically, but PRESCALE
FILM enables the aserto quantitativaly
mgasure the pregsure, brining in a greal
effectinihe quality stabilization Accord-
ingly, PRESCALE FILM was adopted as
a device for the performance =st of

“eylinder head gasket for automopile |

enging” of JIS D3105, dated March 1,
1979,

Under such cireumsianses of expansion
in the application of PRESCALE FILM,
we have improved the PRESCALE FILM
in all aspects and the new PRESCALE
FILM is explained in :his brocnure,

2, Structure

The new PRESCALE FILM is avail-
able in o types in the structure; ¢né is
“Two-sheetiype" and the othéris Single-

——————

shaet type'. @ku_,\, Vol \Mwe)

2.1 Two-shest type

Inthis type, Film A, which is made of
a2 PET (Polyester) tilm coated witn micro-
capsule comaining caloant, and Fim C,
which is ccated with a develggar, ars
used at the same tme with the coatad
sides facing sach other.

Fig. 2 Structure of iwo-sheet type
PRESCALE FILM
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2.2 Mano-sheet type

inthis type, a PET filmiscoated with
a developer and a micro-capsule eon-
taming coloant is coatad avar the deva)
opar layer,

Fig. 3 Struciure of monc-sheet
type
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3. Principle

The micro-capsules in the coloran!
iayer are destructed in the degree of the
pressure applied, the coiorless transpar-
&nt leuco dye gonrained in tha micre-
capsule is adsorbed 1o the developer
znd a chemical reaction takes place
r&syiNg in & red color.

Since the micro.capsulas that con-
tamn the ealorant are adjLsled o a variety
o strength and the red color donsiy
varies by the pressure applied.

4. Performance

Cara must be 1gken on the following
points since the PRESCALE FILM film
changes by the pressure condition.

4.1 Temperature dependence

The temperatlure range in which
FRESCALE FILM can be usedis S 1o
35°C. The higher the temperature, the
easier e micro-capsules are destru-
¢ied, making the red density higher.

Highow T ->davker
Ulor
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The range of rslative humidsy in
whish PRESCALE FILM 2an be used is
29 10 2% AM. The higher the relative
humidity, the easier the adsorption of the
colcrant to the developer, making the

rod density higher, b\;c\\uf' WA
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4 3 Pressing speed dependence

PRESCALE FILM 13 capable of
seniing a pressing speed as high as 1/
106.000 sacend. The higer the press-
ing <peed, the higher the red density,

4.4 Measuring pressurz and others

The maximum pressure value is kapt
on the record and intermediate values
cenr ol he moasured.

The red density value slightly in-
Crz3s9s as the time goey by after the
cedor deveiopment and it is preferable
that ihe dansity is measure d afier elapse
of & enain time. fime

The measuring precision error is
with: 1 :210% of the value measured with
thi MRESCALE densnomater.

Table 61 PRESCALE types

Prassura grads .:LC:»ae | Apphcable prassute range : AsvsiLstle 3528 L Tnichress
Super-lov_v pressura! LW s & ) ?5 rgiiems 1[ 70 W x Eamil) :
Low préssure ! LW | " a5 - 100 kaflgm? ! 270 mmiWl x 1¢ =~.‘.;m Twg-chees typo
!;',alr.-:-h;;;;rassue. : MW 166 - 500 kgtomid f 275 mmﬁV]—p: 10 My
High presturg i H3 . 5 500 ~ 1300 hgtem® , 270 r;w.'.W! X W0 me) : :‘-‘1595'31’1%1 typa

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

Either one ¢t the following four
methods can be used to astarming the
pressure dislnbution and pressure vailus,

7.1 Using PRESCALE FILM oniy

Since the red coior density variss by
the pressure applisd. the state of pres-
gure distribelion is known immediately
from the ook of colored film. The darker
part shows that the pressure is high ana

the lighter part shows thatthe pressure s -

iow.
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5. Types of PRESCALE

“here are four types in PRESCALE
F1i.I as shown in the table selow: SLper-
lov/ 2 essure, law pressure, medium pres.
sute and Righ pressure,

6. Use Method of PRES-
ALE FILM

{1} Cur PRESCALE FILM 1o a sizg
-eceasary for the messuremeant.

(2} Let Fim A and Frim C that have
keen cut with the coated sides fac-
i 19 each other.

{3} Isen the sel of Film A and Film ©
i1ethe measuring posiiion and apply
frEssuUre.

{3} Take out the Him set. The color
¢ 2nsity on Film C shows the pres-
= ore distribution.

Flg. 4 PRESCALE use procedure

Cut the film and make a set of Fiim
£ and Fiim C.,

1.2 Combined use of PRESCALE
and standard chart

Toxnowihe prassura value approxi-
falely, in adaition 10 the prassura distri-
oution, visualy compare the red density
on tha colored PRESCALE FILM with
e standard color samples provided with
the manual.

Alse, use the standard chartin which
he temperature and refative humidity
ranges of & {0 35°C and 20 1o 902 RH
are divided into four zones of A through
D and the represemative pressura-lem-
parature. and humiaity characteristic
curve in each zong is shown it knaw the
approximate pressure value.

7.3 .Combined use of PRESCALE
FILM, Prescate Densitometer
FPD-301 and standard chart

To know the préssure value more
exactly, megsure the rea density on
PRESCALE FILM using PRESCALE
Densitometer FPD-201 and compars the
obtainad value with the standard chan,

Coiiog

Prigj. ity

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

Connect FPD-301 2nd FPD-302 and
conlact the special densameter with
FRESCALE FILM at the pesition to
measure the pressure vaiug and press
the measurement switch. The prassure
value is automatically printad our.

8. Prescale Densitometer
FPD-301

The FPD-301 Prescale Densitome-
ler is a reflection densitometer which
digitaily shows the dansity values of pres-
sure distibution expressed in light and
dark red colors on PRESCALE.

It nas the following major tzalures.
{1} ¥ measures the dansity four times

duiing 0.6 seconds of lamp lighiing

and digitaliy shows Ihe mean value.

Ancptical baltery is usedior the jight

receiving element and a 3 V small

lamp is used for the ligrt soures,

{2} K has a built-in autematic comgen-
satar for iow densily and high den-
sity and the zerc pont adjustmeniiz
8asy.

{3y Since the maasuramsnt area 15 2
Mg, even a narow part can ba
measured,

(4) Themeasuringdznsity rargeisfrom
0.01 10 2.0 and the measuring acou-
racy is 0,02 or less.

(& Thevertical lighting system adopted
minimizes the errer caused by the
gloss of the surlace measurad.
The outer dimensions of the main

body is 185 mm in the hsight, 65 mrm in

the width and 35 mm in the depth. The
€ase outer dimensions are 185 mm in

the heaighl, 85 mm in the width and 50

mm in the depth. The waight of main

body is 260 g {including four LR6 baiter-

i&s),
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. Fressure Converter
_\JFPD-'303

Tre FPD302 pressure convener
cuickh canvertsine density value meas-
ured Ly FPD-301 10 & presswe value
vath Bailt-in micracormnpisder.

The mjar features are as follows.

11 Tt e wemparature, numidity, PRES-
CALE FiLMypa, conditians of press-
in'1and measurement counl can be
moemorize in & program. Witen a
m :asuramentcondiion isincorrectly
sef, 2n alarm sounds ind the set
velues are automalically canceled
10 the initial s&t values.

{2) it -ecords the mawimura and mini
miam vaiuss for each m2asuremeant
ceunt $84. Al the same timeg of dis-
pl iy, it calculates and displays the
mean value. The mean value can
alio be prinied out,

13} 1t nas a built-in harmat printer.

t4) Siice it has a buili-in avtomatic
cempensation cirsuit of the printing
cl aracter density which is activated
bv a change of the lemperature or
decraase of ihe suppiy voitags, the
pt nting quality is kept at a certain
leel.

(8) 5 nce either AC or DC can be used,
FD-303 can be used .n any place
ard it is designed for low energy
censumption.

6] 1thas a built-a bauery ¢reck facility,
Wehenthe battery voitage decreases,
4 fiquid-cryctal dizplay and alarm
are aviomatically oulput and the
fr aasurement S100s.

10. tautionary Remarks

10.1 Cautionary resmarks on use

‘31 Film Alsvery sensitive 10 even slight
pressure. Do not press of b it be-
fore e use.

2) M water, o or solvgnt sticks 10 the
cremical 2o surdace ths color-
ing i not exact. The:glore, sulli-
¢ 2nlly ¢lean the placs to maasure
piforehand.

i3) Fzyattentionnotto have Fitm Aand
Fim € rub each othey and color
davelop. On measurémeant in which
giiding force may De .applied, use
and edge stopper,

13) Cnce used, the PRESCALE film
cannot be reused.

{5} Since it reacts to ligt, preserv
@ESGAL: FILM in a dark place.

\Tale - sous e

Special densitometar FPD-301 {Left) and pressure converter FPD-303 (Right)

10.2 Cautiopary remarks on meas-
urement

(1) Selact the slandard chart for sither
continuous Drassing of Momeniary
pressing, matching with tha press-
ing condition.

{2) Check ths classitication of the t1em-
perature and humidity conditions at
the time of prassing,

i3) When FPD-301 is used, lay a white
shaat of 0.01 or Iower density value
uncer Fim C with daveloped red
calor.

{41 Be sure 10 place Film C with the
chamical coated sige facing down
and measure the density from the
SET bass side.

10.3 Cautionary remarks on
storing

Pay attention 1 iha following paints
when storing unused PRESCALE FILM
and Fitm C that has baen ¢coicred.

11} Do notstors themnaplace of direct
sunshing or near fire,

2} Danotiet them contact the ictiowing
matters.

1 Diaze zopying paper andcarbon

hack pepér

9) Watar, oil, solvent and chemical

3} Vinyl product, esflopnang 1ape

and rubber proguect

4} Any matter written with incelible

ink
(3) Btace unused film in the original
polysthylene bag andkeeptne paly-
(4) Donotsetiwocclored FilmC sheets
with the ¢olored sides facing each
other and stora them in & viny! bag.

{8} Sirce the single-sheet type fin de-
velops the colar by itself, pay attan-
tion not 1o apply any pressure while

Wi
it 13 slored,
————

11. Application Examples

11.1 Thick IC

It is said thal checking and carrec-
tion of 1N9 squeggee preseure eppiied at
the tirna of thick 1C screen printing are
the mostimportant poinls on the quality
contrsl. Wnen PRESCALE FiLMis used
forthe checking and corrgction, the pres-
sure palance in the front-rear and left-
right directions cf the squeeges is in-
stantangcusly known. Aiso, with PRES-
CALE FILM, changes of ihe pasig vis-
cosily and prassyre changes cawssd by
squeeges rubber swelling, Both o which
occur during printing a farge amount,
¢an be periodically checked.

Previuie Fressvte
4 § — e sm kg
=4
% j Avasegeal |
E Waigt b 2313
vza %%‘—— wiatar
P RS- FAESCALE
r i‘ LIppN] Faw
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11.2 Automatic packing machlne

Tne seai pressure and parallelism
{pressure disiributien) of a foodstuff or
chentical autematic packing machine is
determined aiter jacking at the product.
itPRESCALE FiLMisinsened, the pras-
sure value and parallelism is kagwn in-
stantansously. On the pressure which s
one of the threa major slemenits i saal-

MM‘SM
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* duoed 10r tontrol of the pressag forca,
wh ch s one of the three major elemants

. {currast, conducting time and pressing
farce) of resistance welding, the préss-
ing forc€ and parallelism can e known
concu re miy. Especially, PFESCALE
FiLM 5 axtremely ussfut for electrode
piate ¢ he ek on multi-spot or s¢am weld-
ing.
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11.12 Press

The pressure distribution is shown
imthediz :ely when PRESCALZ FILM is
inserted between press plates. Use of
FPD-201 provides an exact pressure
valus, T @ total load can be sasily calcu-
lated by “nuttiplying the press areaby the
pressure vatue,
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11 13 Syring set design

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

F eut suniigry

Lyl 2pting Luppon
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11.14 Tightening ot various objec.
tive

The intluencea causad by Hlangs de-
formaticn, lubrication staie of bl and
nut, matarial of the bolt and nut, ughiten-
Ing sequence, teniative tightemng, final
tightening or ool can be checked with
PRESCALE FILM.

11.16 Dyeing

The mangle roller prassure at the
lima 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.

PHESCALE | — Ezame
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11.16 Contacting pressure between
battles

When PRESCALE FILM is usea,
emply botdes can be placed on a belt
conveyor and automatically iiled in
pasted with the label and the contacling
pressura between botlles at the cap
placement progess canba checked. This
helps preventing the toties from durst-
ing or cracking.

<enter ool
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* i, that 13, temperature, time and pras-  density can be 2asily checked withcolor 118 Manutacture of music instru-
sura, ss9 of PRESCALE FilM enables  lighiness and darkness, and the dimen- ments and furnlture

. the user to do the numerical cantretand  sional accurady oftilss can be incréased. Whether or net the mold is good

this is v ry helpful in the qualily control. greally influsnces the bonding quality of
. \realeoti the bonding curved pans. Inthe past, the
S — 11.6 lagoi rolling honding state is chacked based on the
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113 Steel plate

M surement of appropr:ate roliing
tensic n ot a steel plato has beon difficult
and v wany cases, the tehsion and
spzed fave baan detarmined Dased on
this exparience and the rolied result is
pear scnetimes with the central pant
" sweling up. f the PRESCALE FilM
sheats re insened n a roliing steal
sheet g.1¢ 1aken aut Iater, the pressure
distribut on canbe observed quickly. The
spead djustmeni and tensin adjusi-
mant can be standardized namerically
using thus obtained data and s wiil
reduce ihe finish joss and egualize the
stuai oli.te rolling coil

Whan an inget is rolled, there is a
process I which the iren oxide is re-
moved by waies pressure. Conventian-
ally. this water pressure is adjusted us-
ing & watsr préssure gauge altachad to
the valve by} the watér pressure that is
actually apples o he ingol from the
nozzlg and pressurg distribution have
been unabie o measura, When the
machina temperaters dedreases SomMe-
what whilg the machine is stopping,
PRESCALE FliMwrapped by 2 poly film
can be pasied 10 the iron shaet. When
the water is jetied cul from e nozzle,
the pasied PRESCALE FILM is colored
10 red by the water pressure, indicating
the watar pressure and s distribation.
The water prossurs can be adequalely
adjusted based onhe red color develop-
ment, thus enabling the operator to
completely remeve e iron oxide,

experience and intullion. However, if
PRESCALE FILM is pressed 1ogether
with the bonding material, the pressure
cistribution in the whole surface of the
wonding part and the pressure vaiue are
known and this iacilitates determining
whether o not tha mould is good and
increases the product reliabiiity. On the
rolier pressing or cutved surface, the
roller pressure can ba easily measured
with PRESCALE FiLM and the set
changé time ¢an ba substantially short-
gnad.
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11.4 Sreen printing

Caezking and cofrection of the
squeage 2 pressure for continucus scraan
priating yreatly influence he degres of
L niforr dyaing and adiustmant of e
adzglat: dyeng paste amolnt, When
PFESC/ALE FILM1s used ior the check-
ne and ¢ orrection, the pressure balance
of squee e in the torward-tsar and lefl-
ngat dirctions is known immediatéty,
tacilitatir g the sqQueegée préssure ad-
justmen and uniform polishing of the
sQ198ge9.

115 Tie products

S nee wall and floor tiles are made
thrauch = baking procesas, thz product
size is zmaller than that of noulding.
Hew @ ali i becomes depends on the
mcisture contentandfifling density of the
soil and ne koy point to ablain an 6xad!
squar: 2 is the uniformity of fitling
density. in the past, the filling densily
was oo rolled based on the experience
and it von, If, however, FRESCALE
FILM is uSed, the uniformity of filling

4
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11.7 IC package

It is saig thal the most imporiant
point for increass of tne yiald atihe time
of gtaning I1C packaging with moid is the
cngcking of the mald contadt. in the past,
the methad applied is use of the aciua!
products severat imas of Carban paper.
i the producis are used, a loss inthe unit
o 109 IC piscas coours and, if carbon
paper is used, tng stangth of contact is
not1co clear. Since the tendancy of burr
ganacation is exprezsed in lightness or
darkness of e cevaeped color when
PREbCALE FiLMisused, the check and

Qrreclion can be compiesied in a shon
lime.

11.8 Lathe culling

The tighiening préssure of the chiuck
generates a dmensional error Or danger
in the work bacause of unevan wearing
of nib or girmung of tha parallehsm, resull-
ingin a defective product, If PRESCALE
FiLM is used and the chucking pressure
is periadically measured, the nik carn be
completely agjusted and the proguct can
be made in stabilized guality.

11.10 Printed clrcuit board

Often the umform prossure of Press-
ing ahitity cannot ce grasped in blanking
{mainly compound moid} of circuit boards,
However, if the blanking is dene 10gether
with PRESCALE FILM, the prassure dis-
iribution and capacity of the press ma-
chinacan be easily kntwn. When PRES-
CALE FILM is used for chacking, un-
evenly appiied pressure can bé immedi-
ately correciad, ensuring stabilized pro-
duction, as well as extanding the service
life of the meld and reducing the produc-
lian Gost.

Inzan FHEGCALE.

11.11 Welding

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



