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Abstract: Calibration data for Fuji PrescaleMS and HS films are
presented,which shouldmakepossiblethe conversionof measuredpressureto
actualpressure.It is foundthatthereis aregionof relativeuncertaintybetween6
and8 kpsi actualpressure,in which both HS andMS films will returnambiguous
results.

Introduction: Calibration measurementshave been made with Fuji
Prescalepressuresensitivefilm [1], a-5 mu thick film sheetwith polyesterbacking
containingcolorant capsuleswhich burst on exposureto pressure,releasinga
chemical which turns red whenit mixeswith a developeralso containedin the
sheet.

Test strips of Fuji PrescaleHS high pressure,single sheetand MS
mediumpressure,singlesheetwereclampedbetweentwo flat blocks of tooling
steelof differentareas. SeeFigure 1. Thesmallerareablock hadarea1" x 1", so
thattheexposedreddenedregionson theteststrips are1 "xl" squaresasshownin
Figure 21.

Clamping pressurewas suppliedby one of the 1B3 Enerpachydraulic
presses2.Hydraulic pressurewascontrolledmanuallyandreadout with the1B3
high pressurecontrolunit3. Thepumppressurecouldbe controlledto betterthan
±10 psi [2]. On eachtestpressing,thepressurewasbroughtup slowly, andwas
allowedto remainatthemaximumpressurefor atleastoneminute[2] This insures
that the "long duration"settingsof theFPD3O3areappropriatefor readingout the
test strips [1].

Hydraulic pressuresof 500, 1000, 1500, 2000,2500, ... , 7000 psi were
used To convertfrom pumppressureto thepressureon the test strip block, it is
necessaryto multiply thehydraulicpressuresby a factorof 2 [3]. Therefore, the
rangeof pressuresto which the test stripswere exposedwas 1000 - 14,000psi.
The 500 pump psi 1000 psi actual pressuresquareshowedquite irregular
coloration,and so is not includedin theresultsbelow.

A test strip of Fuji MS Prescalefilm was exposedto pressuresbetween
1000 and 8000psi. A testsnip of Fuji HS Prescalefilm wasexposedto hydraulic
pressuresbetween8000and 14000psi.

1TheactualFuji Prescaleteststripsand raw datamay be obtainedfrom S. Delchamps.
Imre Gonzyhasthe flat tooling steelpressingblocks.

2EnerpacC-lOb jack. 10,000psimax with 1 1/2 " diametercylinder.
3PowerTeamModel PQ2O SeriesHiqh PressurePowerUnit, readout with SensotecA-

10/6079-05pressuresensorw/ SimpsonLED read-out.
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Analysis: To measurethe pressuresrecordedby the Fuji Prescalefilm
test strips, the FPD3O1 densitometerand FPD3O3printer were used[1]. The
densitometeris sensitiveto acircularareawith 2 mmdiameter. Whentheexposure
buttonis depressed,fourreadingsaremadeduring a time intervalof 0.6 seconds.4
TheFPD3O3canaverageover asmanyasfive suchreadings.

Threepairsof measurementsweredoneon eachsquare,asshownin Figure
3. Eachmeasurementconsistedof asetof five "slides" over a square.TheFPD3O3
reportedtheminimum,maximum,andmeanvalueof theslidescontainedin each
measurement.Table1 showsthe resultsof thesemeasurements.Thevaluesin the
secondandthird columnof Table 1 arethemeanandR.M.S. of thesetof six mean
valuesreportedby the FPD3O3 for each square5. The units employedby the
FPD3O3arekg-fl cm**2. In Table l,thevaluesaregiven in kpsi6.

2.03
3.61
4.39
5.02
5.65
5.94
6.14

0.41
0.36
0.97
0.67
0.51
0.57
0.11

Table 1. CalibratedandMeasuredPressurefor Fuji Prescale
HS high pressureandMS mediumpressure
TypeFilms

4This time interval is long enoughfor the device to be slid alonga surfaceof varying
color density, a procedureusedin thesemeasurementsand in measurementsof film strips taken
from the midplaneandpolesurfacesof a setof testcoils.

5tviore completerawdatais availableon requestfrom S.Delchamps.
6 kpsi = .01422x kg.f/cm**2

MS type film
2
3
4
5
6
7
8

CalibratedPressurekosi MeasuredPressurekosI R.M.S. kpsi

HS_type_film
8 10.27 2.13
9 10.81 2.32
10 11.63 2.20
11 13.35 2.46
12 14.63 1.75
13 14.46 1.64
14 16.25 1.14



Figure 4 shows a plot of the Table 1 data,with the mean and R.M.S.
pressureas measuredby Fuji Prescalefilm versusthecalibratedpressureknown
from theEnerpacpress.

It is seenthat for pressuresbetween2 and 6 kpsi, the MS Prescalefilm
works quite well. For pressureshigherthan6 kpsi, this film beginsto showsome
saturationeffect. For pressuresabove8 kpsi, the HS Prescalefilm appearsto
behavefairly linearly, but appearsto readsystematicallyhigherthanthecalibrated
pressure.

Figure 5 showsthe points from Figure 4 "inverted." This graphmay be
usedto readoff, for a given measuredFuji film pressure,what the "actual"
pressurepresentis. There is a gap betweenabout6 and 10 kpsi in which no
acurateknowledgeof thepressuremaybe obtainedwith eithertheHS or MS film.
This problemneedscarefulstudy, sincethis pressurerangeis relevantto thestudy
of endclampandcollaredcoil loading.

FurtherWork Needed:Furthermeasurementsshouldbemadeto obtain
moreaccurateknowledgeof theresponseof the High pressurefilm in theregion
between6 and 8 kpsi. Bettervaluesfor readoutuncertaintyshould be obtained
over theentire pressurerangeof interest. Perhapsmostimportant,the effect of
time lag betweenexposureandreadingshouldbeexamined.A setof testsquares
couldbe exposedandreadseveraltimes at set time intervalsfollowing exposure.
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Test Strips 2 and 3
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Figure 4. MeasuredPressurevs. Calibrated
Pressure for MS andHS Films
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Figure5. Conversionfrom Measuredto
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