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stresses in the diaphragm, which may be a ceramic diaphragm. The invention takes advantage of the
normal direction sensitivity of the resistor to increase the output of the pressure transducer by exposing the
55 resistor to the pressure to be measured.
One embodiment of the invention utilises a single resistor which is oriented radially at the centre of the
diaphragm and exposed to the pressure to be measured. Bridge completion can be done externally or on a
non-strained portion of the transducer. In this configuration, the measuring resistor measures the radial and
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t he di spgdrabg&hgaoggfmgm@&w al and radial strain across the
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but not i n #ccoreRiication efipragsuren t @@eﬁm sigghefdherdiaphragiid showi ng t he 45
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Figure 9 is a graph plotting the change in resistance against radius for tangential and for radial gaugss in

accordance with embaodiments of the invention; and
Figures 10, 11 and 12 are plan views of third, fourth and fifth embodiments of the invention, respectively.
50 Referring to the drawings, the invention embodied in Figures 5 and 6 comprises a pressure transducer
having a disc-shaped diaphragm or substrate 10 with upper and fower surfaces. A thick film resistor 20 is
deposited on one of the surfaces and is connected to a circuit, shown schematically at 30, for measuring
changes in resistance of the thick film resistor.
The change in resistance dR/R is found for a given diaphragm and thick film resistor compound after
§6 measuring the above-mentioned resistivity coefficients C,, Cy, and C; for the resistor compound. This is
done by performing three strain versus output tests on a resistor and then solving the three output
equations simultaneously. This was done on a particular resistor compound ("Birox™ 1441) manufactured by
Dupont and the following coefficients were found: C = 25.3; C, = 23.5; and C, = 11.5.
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i nvent i on, *hali#hs %’ a{"eg"feé dé?]d“aF‘?‘(Pnﬁ'e t’i‘f'g s"ﬁ'B along | ?/éﬂs'g“" 1”' strain

f U| l SC&' e OUPH ft % I' S t N re lﬁtgrs ?dI'o ann aal'n:{g r I'I’e:ls tae
by ta g adv%r en e cle{ l o a s ;§153 ] aﬁt%}'%& yr dial ndge
str ess S are wfbYio th Jio§ th rar% uc@r@ ﬁhsy orfd Jon %IIows for longer,
transducer OFn reg.\éercehs@e'i %eeup rar?& ee nb@ rosiStONS riar IRy &ev.&ee&nr. hiord, CET am ¢

di aphr agm desi gﬁ@r@vrﬁ thEBRS IR filmlredistdYitsdndi@Uo I Tstrdi® dalatldd fand SErpondi&iidd 8 b irdalétor
filmresistorgs theand RiaBbther @éérs&kl&d?rtﬁuréﬂ%&kn b cHobht baddelt oAl tR:dsidhcd ciRh G/ dFoR Gbsired
proposed tr angeh ERlre\sl A lvhaatétotel bridfeading te3id@rsldf briydRnfR0GEticR cduldbe niadiel Qith @3 object of
i nch) thick dimaphisiagithe dulpe, e ests shawebd ioGitedca diapisagnalocktioiwita g radodnaim average
3. 81 mm (0.4 56osomielrpsidtdnce khangen iR/ valkee st thécontle aqh atattierosterr esigg) sither origniatieredier long,
agai nst fai | unarowrresisi@s thachrve af resigtancey chranger dRYB 19f the Pdper magnitide| andiesign jo@ive outputs
consunpt i on i similadaithe ervioustpeoppsalsdniciufig therrondigrirations\of Figureoll and e Gthee pastigseagongcould
some cost in B¢ Eurkhy ehopsing tha disied regiftancancangegifthier thasapailng @f g Yhealane Pridee gnd
and out put at 9¢ifto Sigie %ae@&rrdmgm P'epretegme"da'esee'&\'racﬂe’hﬁmm'?ﬁws st the r?é'sm' wil
i nventi on, 59\hé‘feéﬁgﬁ‘h3 "ms m “'; i EP re N 24es¢]§g 22
near the outer gT?ﬁt the anne$arr¢o the o frfr:n rlz(% r\fl%

to acircuit f'h‘qfur e ws o e Blln eé.&?r&% {Bco% Ak o ?rétd?s

lte
a sonmewhat | oyg ghce e ra °§ rar
opposite si gns F mézg Bdugg}vt wmpmygrshap@& *rlﬂ%srét&g S@an\’i%ﬁt\ér Angt'ﬂg aﬁ@g -shaped
narrow resi st gfn re s@érgntw&‘a Rfmasthick filmresistor oriented radially or
tang' ntially at any point on a flat diaphragmis shown in Figure 9. The
output is the average of the values for the above equation over the
of the resistor. The invention takes advantage of the thick film
igtor's ability to sense strain in any direction.




The out er gauges whirch woul d be oriented to neasure radial strain in
previously proposed pressure 35 transducers are oriented to neasure the
tangential strain along the resistor EBRi032028981e radial. strain
perpendicul ar to the resistor axis (see Figure 10). The resistors are
shaped to form.annul ar areas at the outer edge of the diaphragm This
results in a $UEe stance change dR'R for a long annular resistor simlar to
t he reS|stance R a short resistor oriented to neasure radia

strain and ther&fo retr% 4?@1%”{35’? %B)hawm ar. hat for the previ ously

pr oposed ptessure"‘tfﬁa | Sm o4 s? 95“35 ofi She 4RI aptdh sutaces
hi gher resfst angg.p kqwres.%ﬁﬁ%a et el i A 4nfsyfo 2heh g rrriL ?Lﬁ
previ ous confi ghdRkldESions I's sensit

to the strains Pariahe{30860m &ﬁ&rﬂ&'& &Jd H th& Qesfs ﬁ'cerd?§h|§taplﬁas?-&esthrei?ﬁm$e§s|&@hpon
other Fesistor ggrpdiessbRbiipRidsurddthelftiphBgsen based on the resistance change

dR/' R desi rgd fr omchirshdirigeddn thd: Wheat st one bridge using resistors of any
configuration coulu thiek md&istov\i(mhs blbRyaRne Bds DHnowEekiSivity ddtididhe inQkl fdkthal divdafion
resi stors shoul gheloer; | ocat ed at di aphragm | ocations w th the naxi rum aver age
45 absol ut e r esitist @neast ab ahikeiinal Risistor @D)UiEs at sutfdve areaairbatie egposkdad tHelpessoud @rbe
edge. Ot her orieessad,and for | ong, narrow resistors that have a resistance
change dR/R of t hédhepshengerin tia dotdl resigtancarmd thei af lpast onegyihigl filpuregisier 4205 P2ri2h.c04; 260 36: 138
previ ous proposd® s relpted techeid tsirinscand fo sgid ikeawin desistivity cetifiisienta by e fanela 12, Ot her
configurations 8oul d be found by choosing the desired resistance change

dR/ R for the safe Pefr HCr Bhd OpReitest dmM@-bri dge and goi ng to Figure 9 and
findipg. the appro r|at r adi us and resistor direction; rerrerrberlncg t hat the
resi stor vi°l | §vaﬁ ger s@'é’u'lg sty coefiigifie BReR BVAP % AP ABEASE PrEd
resistor. Figur '8"9[‘5' %[saf“l"ﬁtm'ﬂ‘ra ﬁ‘f’"ﬁ'bsm 14 carrying outer and inner

thick filmresigtors 24 [ i, Bl o i RUBS al |J1 dd %
vt 131 . DB AL 8 Lok S s e
m resi st ors 3 an

24. Figuregll s |nner annu

out er C—shaped f| m resi stors 6 on a di aphragm 16. 55 Figure 12 shows
an enbodi nent with inner U shaped filmresistors 38 and outer annul ar and
U-shaped filmresistors 28 onja dggphragm 18. 5 EP 0 320 299 Bl d ains
1. A pressure transducergc@npLigi-ng: (q1di phradgm (3h02- 13;x%4;: Y 6] 18)

havi ng oppesed surfaces; 5 E, 8n? at | east one thick filmresistor (20;
22; 24, 34; 26, 36; 28, 38) .on°one of said di aphragm surfaces, the thick
filmresistor (20) having known resistivity coefficients for strains in

| ongi tudinal, transverseeand norpal dj(ectyBnsaiwit (3 8spagtx®o-phejt hi ck
filmresi stor (20); and rreansEs(Soahzf or neasuring a change in the resistance
of said at¥|east one thick filmresistor upon the application of pressure
to the diaphragm 10 characterised in that: the thick filmresistor
(20) is elongate and has a known resistivity coefficient in the nornal
direction thereof; the at |gast one thipgk fil mresistor (20)  has a surface
area drrecply exposed to the pressure 0 be neasure and 15 t he
change in the total res:stancelBi~ Vhelat ((bas® bhe thR f W resf Btlor (20;
22; 24, 34; 26, 36; 28, 38) g s relatedgfo said strains and to said known
resrstrvrty coefficients by the formula [err] 20 where [err] and
[err] are said resistivity coefficients, and [err] and [err] are said
strains, i4 saidhdORgs tsmliprbaiure,traams'vawse RSN OB of Gel ddphiagi Sand esisr, a is the
pressur e transddiegragdCadiogiB)Gnd &, aleathénYungwhredsdrii f tHacresidtdradnt tha diaghfagm, h is the
| ongi t udi nal , t dispheageriieknauschnd @nisnibd radiis @ e/ictoths resisbhisiceatgbct to the at | east

one thick filmresistor (20; 22, 24, 34; 26, 36, 28, 38) are 25 rel ated
to sai d pres$uré ppgsur fransdusar gcgprgmg_ to clarm31por claim 2, wherein the diaphragm (12) is circular and
50 ~wherein the at least one thick film resistor (22) has an annular shape and is disposed adjacent to the

circumference of the diaphragm (12).

4. A pressure transducer according to claim 1 or claim 2, wherein:
the diaphragm (14; 18) is circular;

55 a pair of thick film resistors (34; 38) are disposed adjacent and paralilel to each other near the
centre of one of said diaphragm surfaces and having known resistivity coefficients for strains in
longitudinal, transverse and normal directions with respect to the thick film resistors; and

a pair of partly annular shaped thick film resistors (24; 28) are disposed on opposite sides of said -

S R R R A A




4l where P irs said pressure, [err] and [err] are the Poisson's
raf® os of the diaphragmand resistor, a is the diaphragmradius, [err] and
[erg] are the Young's noduti of the regbgtagaggmgﬂhe diaphragm h is the
phragm t hi ckness, and x is the radius at which the resistor is |ocated.
pressure transducer according to claiml or claim2, wherein the

di aphragm (12) i@ecdispbragrarsudace aBjgcent to thevisiequeerentd endabiaving eewnoreeistivity edeffibiedtynfor
resistor (22) hasraianindensitidinel. sinaypeseand nornaldiiregionsendth aeppent tnthe pastivt anaular shaped thick
Ci rchumc erence offimirsisrsaphr agm (12). 4. A pressure transducer accor ding to
clalml or claim2, wherein: the di aphra m(14 18 is circul

a pair of thi&k 4 pepuiedentdues §;$@H?9t g st fe e f°fé'Hﬂ‘ fﬂ&l’eélsP@I 8)
to each other ne¥f ot AR P PFYY Hhulgy shary thécﬁf"ﬂ' "BSh §Eﬁp? ces and havi ng
known, reS| sti }él ty coef ftl cients 4 aj ns él nml 0 |re$n_ud| nal , transverse and
nor mal™di r ect PonSPPY 1P 18 ce' g;" i ke F’m resistors; and a pair of

partly annyjar sha gf af?y ?}l %&? g&ﬁirf refsi%t% &‘gflre‘?ﬁs gbﬁ GR& sf surraces njlara

opposite sides ocfen of th dla vitlObefmtls %Psﬂ%

the circunfer e“CtF‘an?vQ -?a"doﬂga« s WitSlose bt‘{é Ih¥ pranhiisrsRAPbS th chuerBsﬁéer 6): &hd
| ongi tudinal, tr ana\bep 8ec-aiag emem SIS o6 ddhobdl SrespReRS sibisk df BBd Bl didpragm
annul ar  shaped tduisdé djabeit 106 Sic@fSrondd and hBvingAndWnIBSHE doBANMEIEYirsins in longitud-
accarding 9 cl aialirénsveiding ntmeRibctibRSHith ke3pecotb tieBsHapddrtnieN filrh Risitersf i | m
resi'stors (38) and of the pair of partly annular shaped thick film :
resistors (28Y. i & methsdajreehsuring plesurecdiiisiigea tingoregolL(Ce N2;adC18; di8) egmiing 2t least iond thick
or claim 2, wherfiém masistoh@0;E2a23342861136; 28,38}, the miethodi bamprisiddthe stepsof: a pair of .
par t:| éegnnul ar shapusitingthecdiadhiragmspe et thé pressure 363pplied @ontiabtp theatileash orgrikickgiim sasistdr:
surfia near a adntral area of the diaphragm (16) and havi ng known
resistivity coeffi oeesting @rany chaggnis resiptanemefi teudli'ensl one thigkr iy easister duedo Herapelied
directions with 9’%5§¥!é-ct to the partly annul ar shaped thick filmresistors
(36); and a pair ofhaace k filmresistors (26) are dlsposed on

1 kl
SR h g Ao ?:;"{ ope,m@gz%% BT PSR ol Bt K bR o
nalp, Lransverse “{59‘?'"&93'8?"%&’ GURPr M ok B R delor s TRRE Y, "
(10; 12; 14; 16;818 a, ne thick filmresistor (20; 22 24,
34; 26, 36,3028 %B)éxef?\'(ra&‘?fré'tnﬁggéctrgrp% s?ng the steps of: orienting the
di aphr agmso t haghetehE,, i asdb Bl ﬁ'e'r&tsﬁﬁ?lcbﬁﬁheﬁ@rfﬁwtralﬁé)mtth@ loAdiudifR StanRESe bl fokmal

filmresistor; 2fkections toARE roaRRSH hi Y d, 303 el SAREGE theNorighshral #BEGer& arldN@rmal
at | east one t hidmsctohd Wteassistk0r due to the applied pressure; characterised

inthat: the thick filmresistor (20) is elongate; 25 the at | east
one thi ck fi#| & resbsbdaccdrditg tolvisn 2 vharhalesstraineia tei longitidingl, g0pese dnd wrrdh girections
pressure to be neawslateddy sasiimdessive bethangatidnst r esi st ance (dR'R) of the at

|l east one thick filmresistor has the relationship: [err] 30 where [err]

and [err] are resistivity coeffl ients for strains in the |ongitudinal,
transverse and normal di rect]10 H;e); sisto Bd -J.r)erf ;ﬂ:l”jd [err] are
strains i n*he | ongitu&knal f své € ‘arld® norha? di+e&t’i ons ‘t'o t he
resistor. 35 8. A nethod :feco%g‘l ng to claim7, wherein the strains in the
| ongi tudi nal , transverse anq noripal directions are related to said pressure

by the equatlons 1 3P L_rt]__ (1 -V 2y o2 +(y2_1) x"’)-VP]
4 | E, 8hn?
1 3p
e, = — [P-V' (— ((1+Y')2a-(1+ V") hx*)]
E 8h? .

50 t

where ey, ey, and e; are the radial, tangentlal and normal strains, P is the applied pressure, » and »' are

the Poisson's ratios of the diaphragm and resistor, a is the dlaphragm radius, E, and E; are the Young's

moduli of the resistor and the diaphragm, h is the diaphragm thickness, and x is the radius at which the
65 resistor is located.
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ere ferr] and ‘[err] are the radial, tangential and normal strains, P
s tthe applied pressure, [err] and [&ER(320299BE Poi sson's ratios of the
|aphragm and resistor, a‘is the diaphragmradjus, [err] and [err] are the
oung's noduli of the resistor and-the diaphragm h is the diaphragm

hi ckness, aﬁﬂ‘eﬂtaf‘?"f‘ﬂ‘é radius at which the 55 ‘resistor is located.

P 0 320 299 BlD angprUche 1. Druckwandler mit: einer Menbran (10; 12;
4: 16: 18) Mt ‘}é fer

. {y tﬂf" : § %3%5% Rde gg{e i %@de be che
e e s
hi rst (2 en flr
20) bekannte VEQaNAlANERK 9@2?6 rufdeRth %gttddfnaépﬂﬁ}ﬂb%%n uW%nkrV&ﬁécr GHidRtAg BELubIih
ljongi t udi nal er ,degmy,eﬁtﬁ,aérﬁgndm)gmg,gte&,h er Richtung bezUglich des
ck S\Sh i chtwi ders Eﬁﬂ(ﬂlﬁfﬁgéx@% 2@ UM4RInG leiner M Hderihg \dds GRS RIGRE désSAdnindést eiMS&WANGten
| ner~/Andes ung sla&chidhiiiefstaAdtd Sei dBISAUSELThG A Dhuck ki Mymbaant en 10
i ckschi cht wi der sgausalesicinet dadledh, dssabung von Druck auf di e Menbran;
ekennzei chnet dadetr DibksctinBiidetseand [{2oy Kanglihcist widdiar sibenra i@ 03enkreahigh i Ri¢htung teinen
nd in einer ZzlbekinmesWiderstodckentiiziBhtetiiaing ei nen. bekannt en
{ der st andskoef f i Béremtnimdesheitg Didechichtwirersthad (20 ¢inreOtRRiftéikhactat. éht%'@é?@?laﬁ‘dssewy
i ne Qber fri§ achebrixktausgdpatet ik peskt dem zu nmessenden i s Dr uck - aus%esetzt
st: und die AndefiarfigdermocmsGaseniniderstarcaiesos puinsiestAinep Pisksshichtyidessiandes (20; 22; 24,
i ckschi cht wi deis 2Bnifie 28, 38 durplp folgende Formelompit degs srwintens ¥sriogpyngen yng) ¢ Rfwahnten
\F;(rjrrel mg Sen ‘@Fwaﬁﬁmf%ﬁ’*ﬁﬂ"ﬁ'ﬁﬁﬂbwm?ﬂﬂ“ﬂen erwahnt en bekannt en
er st andskoeffi zi enten veranpft ist: dRFR = xe + Cyey + Czez +
ex-dizﬂ-dé%, wott = prﬂndcéz Tfe %re\M hnten Wderstandskoeff?/m enten .
qin nd ex, ey u e d
llongi t udi nal e n,\y rfor%rirﬁ v und rﬁcg:ne n&eﬁ yer };@%&ﬁﬁ&g Ss%ng und:% iﬁg‘h%ﬁihﬁ:i&ﬂﬂten
uckwandl er nach erformmgen |n
llongi tudi nal gn, Drszkﬁ%\é?r %lﬁgprwﬂdl %@r%ﬁ\e&@'ﬂl%rﬂrﬁm H%ﬁ%ngﬁﬂiﬁﬂbd Grbinsr &RASund
ndest ens’ el NeRnlhdhiss HinGRioW R fich AREESminddliond ginen’Bicksaichtwidorstanbas (203 ,22,38) 34;
urch fol gende Jgo5de8, @Smukh@lﬁj%darﬂéﬁﬂr'ewrﬁifmm&k\Fefkﬁﬁbftsﬁm 1/E, [3P/8h2 ((1
, 2) a2+(32- 3)x2) -W, ey:1/E5[3P/8h2((1- ,2) a2 + (V2 -
)X2) - p]. e, 4&/%;[3@/5’!1%(1\!#6%4&3&3)(@1 LV’ )2a2 - (1 + V' )4x2))], wobei P
er ausgeUbt e [x,uclmz; [8P/8h2\((1uRla/+ (8t ©x3 exddi | | gen Poi ssonschen Konst ant en
on Merbran unde.\W d&r [Bt-axai/esd (1d+ »Rattel ABiNlandur chmesser ist, Er und E
e jeweiligen Elastizitatsnoduli des 35 W der st ands und der Menbran
si nd, h di e MerimbairRiiderleesdetitte Bryek int. dend sRdidiiansiliganchoisgengsher Kpnsippige o Mgqppran und
ngebracht ist. Widersigrd sikehern dereMerphsaoruraimasten ity B ek dio ipysilioeneRiATiFEtSRTH) ‘?ﬁ
(12) kreigf6r mgdprwquwdbéﬁ' Mesmbrate finds 1yl gMerpbrandicke 5t (Y oh A AT UG el 18R de
(22) eine ringf ﬁﬂs'@%d@@%tt'%?f“tmhat und nahe dem auBeren Unfang * 5v- 40

der Membran (12 e ;e c@, {oqePe gk uand %te%e % (Y ORUI, ik BIT o
Dl ckschi ch t Wi de?u stand F%Eeeme rini t hat und nahe dem ZuBeren Umiang

zuel nander nahe dem
Zent rth ei‘her dd E%%ge Cht %en angebracht |st und bekannt € -

W der st andskgef M&&Qﬁ&&f}\aémﬁ\ns}!r%éﬁ Qr JNGERLi idBm! @6 Bhembfha (14; 18f WEEBAMIE S ein Paar
transversal en Upeksafidhtiderstingd) (32 Qé)tﬂéﬂﬁﬁlﬁhrtb@ﬂl Gdi@hzudifshder nahe dem Zentrum einer der
Di ckschi cht W degghsadesidtadn angdbrait st Dabbekirmiel WiGbrstendsioBfljfidntem iiy&lerformungen in longi-
Di ckschi chiw deggihadn( @arisvetsale? Bdd Sankre@heg RidhRAGdni gERictedos Stk ahictiidesianies hat und
Menbr anober f | acéie Raan ainvecidengtétiger Bitksthidhtuitipesgindan@¢28pathgegemiberlingender Reiterseesinen
W der st andskoef fermtranbertidehent rahe dés raberam limfanges angblwanhi istudd heliaente Widerstandskosffizien-
transver sal en uwd férevédosuingenninRongitdinalge nirdpevetsgien ehd genirepiien Rishtyrgen bezliglich des
ri ngf6rm gen Di telveish iriogiémiade Pisksaltichtnidersiandesdgt.

5. Druckwandler nach Anspruch 4 bei dem der Widerstand des Dickschichtwiderstandpaares (38) und des
Paares der teilweise ringférmigen Dickschichtwiderstinde (28) U-férmig ist,

6. Druckwandler nach Anspruch 1 oder 2, bei dem die Membran (16) kreisférmig ist, ein Paar teilweise

55 ~ ringfrmiger Dickschichtwiderstdnde (36) auf einer der Oberflichen nahe eines zentralen Ortes der
Membran (16) angebracht ist und bskannte Widerstandskoeffizienten flir Verformungen in longitudina-

len, transveralen und senkrechten Richtungen bezliglich des teilweise ringfdrmigen Dickschichtwider-

standes (36) hat, und ein Paar C-férmiger Dickschichtwiderstidnde (26) auf einander gegentiberliegen-

[T




5% Druckwandl er nach Anspruch 4 bei dem der Wderstand des

Digkschi cht w der st andpaares (38) und des Paares der teilweise ringf6rmgen
Dikkschi cht wi der st ande (28) U-f6r m g BP&Q 3205289 uickwandl er nach Anspruch 1
oder 2, bei demdie Menbran (16) krei sf6 rrrig I st .ein Paar teilvvei se 55

. 3202?n9$;| g"a%k%%géncé‘tr"&nde q g\é”er E\ Obe”?'gac soefﬂz:enten fur
W erstandskoefge h e ef‘oraﬂ?mﬁ'ae% '?’iecﬁ’ Ut té{"gef' ﬁ 188 FdPrmyogn

senkrecht en tungen 527 gI ich des te| | wei se ringf6rm gen

Di ¢kschi cht Wy d&jgransdn@ Al @RuckriSiburd@bei ddRTeifd MekBial (fe: fi2M A g§r18 di es
Df GksCh ot W e cxbiiGiorlaly @81 22054130881 028 OB PG LBl il g ToEL oy
B1 den Seiten Qegfo@bmmsémmrb@agberf ache angebracht 1 st und annt e

W der'st andskoef f i Risaghupg deOvenBrad 6d, ) @aavsibibie Bidk WdhirhER: dibdemNBiMEdsialefibn
und Sehkr echt emidRbalsbiwidgemndier U MeBuGas0) Goli@eiTdgem dél Skgubos Diusk HEHGiARISS
hat. s 7.0 Ver fwilisr@mdzanterbigldidsaesisdasgns divesh DibRschiehtwigerbtiriabs; amdutch GokehieicAndt, das:
16; - 18), di e nided®kkehishteidergandDi20)k Bodiictc list; wilet anisdeatans i) DicR&thiciivliderstdrid 206) eine
36; 28, 38) tr dperfidcherhak midedireiti doch znulesaeriven Ddmk alégedezhistrunduts Wakgemibdmierung
Schritten best d#fVR) daggiindediang aigerdeickseishiyidanstardss fotbeled Beziehvrggediigdbt e Dr uck
senkrecht zu di esem m ndesten ei nen D ckschichtw derstand ist; und Messung
(30) j egl ither dREUF hexdbRRadsGeUbteen®Deuck hervorger uf enen 1o

W der st andsi nderung_ di eses mi ndest ens ei nen Di ckschi cht wi der st andes;

dadurch gekenn?€Pel gty UGy die mé’ @ﬁ?'ﬁ?’i‘tf%"&g?’g‘t’%ﬁl'"("m ongituey '?"c“?"?“:‘?fsa'en

der' mi ndest ens U8f F8TKqchtp ) %{ﬁ R‘Eg@j ‘@Fneéw% B‘i l{l"e grnunggp dn ‘den
di riekt dem zu rlr??g'g‘ Iﬁ‘ﬁ'%%“ﬂ‘rsve' 5&%9 "rc P SPNagh g MECRPRR Y andsanderung
(dR/ Ry des’ ”b n %gbn% (*Sb(éhh 4 ngomgg,e% i’ gne AR A EIURn upo
geni gt: 75 ten Bru h Tol§efide GIEY 5‘!{1 R.\? § a&

die Wderstandskoe I ZI ent r Ver ormungen 1n ongi ué| naI en,
transversal en yd Feksse i ep)gmmzung,@n »HUM Wderst and sind, ‘'und e,, ey
und ez di gs Ver fgQr=mggemsne (1 dena2lopgi-tidi pyai en, transversal en 'und
senkrecht en Ri GQt=unggm - 2@reider iand sl.,r)d@))]zo 8. Verfahren nach Anspruch
7, bei dem. die Verfornmungen in den |ongitudinalen, transversalen und
senkrecht en Ri clobelrgen, ayidle ratizmnDangektiadn nehsehiedcgiamn ttarfochubigendinaig) B ervasdenttp Diuck
sind: ex = || E,st] 3h@h2 dig( kweilige@ )Pomsdnseh¢r3 K@nstantB) X@n -Sulbdjrat2tind Widesstand IsinE, a der
[3P/ 8h2 (gd - rMBmbaAdurchirbeser -ist,1E.Xand- Eptlie geweiligdn Efastjzilitsmopul{ 86 SViderstqnds +nd des
v')2a2 - (1 + \BubstRiz)sing, '\Mﬁ)‘@?mh!%dicws* upd x ggr dRadiygs] bed dem deft%ﬁgﬁmdiaaﬂ@racmm
senkrechten Verfornungen sind, P der ausgeobte Druck ist, Y und v' die

j ewei |'i gen PBPYeBYRIMEN Konstanten von Substrat und W derstand sind, a der
30 Menbr andur chnesser ist, Er nd E, die jeweiligen Elastizi tatsrmdul [

M e é};w?gg}ﬁg“%ggke

U_mgins une reslstance esdltes
T anSdUCt eur d% .;Q§ Sg ﬁla&pa %‘3”9%&3 ooes c }ﬂme ’d;%psisltlw Eom :
22 =24, 34 P e doidse sur une desdites aces | a ragne, "

conpogtant des Facl R 3.@&.0@?3@%9. iy A

resistance a COUCHE mBfaM @@epodzmsu@yaﬁa véGion @8k Lanwr%etr&.s@ﬁca 86 itadiktd Yl hBins une
connus pour  desssitanes & Soutkibbpaibsd Sorélde 18EHliABEd LR HisisHulbRragrkd Ansver sal e et
normal e par rappogdrac@risécentc@guest ance a 40 couche epai sse (20) ; et, un-
noyen (30) pour masdsisanceliN@ushaspaidst (20) edeallbiée o pesuédajm doéffidicht ag@eistilies doartli dads
au noi ns une r esidedchioroermaalec.ouche epai sse lors de |'application d' une
pression au di aphleditgnay; mojes urotrésistance &reoushe deisse (28) pésAnist A Gertainecepating de face

epai sse (20) eglrecineshryeeséet lqpmssieniemesyret o®f fici ent de r6sistivit6 connu
dans 45 - ‘sa dl lagvanigtiodeh 8 ,vp,laqréie résistance totale de ladite au moins une résistance a4 couche épaisse
(20

;22 ; 24, 34 ; 26, 36 28, 38) est lide auxdits efforts et auxdits coefficients de résistivité connus par
50 la formule

B =Ciex+ Cyoy + Cz0, + 6x-0y-0;

55 dlrectlons longitudinale, transversale et normale.

2. Transducteur de pression selon la revendication 1, dans lequel les efforts dans les directions
longitudinale, transversale et normale par rapport a ladite au moins une résistance a couche épaisse
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Iadlte au noins une resistance a couche 6pai sse (20) presente une certaine
superficie de face directenent exposER0820299Béssion a nesurer ; et, la
variation de | a val eur de- re5|stance totale de Iadlte au noi ns une

resi stance a cQuc p 2? 38) est liee
auxdits effortéHelf%eagx% fzg 3&(35 'fap)c*%tr{'ﬁssa g'terpééssls'g ?aﬁfé 8qu€§°r?ﬁus ?)ar o) | a
formule = Cx ex + Cyey + Czez + ex-ey-ez oCbhb C,, cy et C, sont lesdits
coefficients de resistiite, 6P ex, ey et,e, gont dits effzorts dans

| esdites 55 dexeet rorrs (I di(AareY ﬂrénsfr’er@é(?e ~eB)nd Aare VP,
Transduct eur de pressi oﬁssel o8N revendication 1, dans lequel les efforts
dans les directions |on tud| naI e, transversal e et ‘normal e par rapport a

| adite au noi NS une resi he |sge I 2111 1111111
AT B 0 328y280 BT 190 {14 24134 38 48 38;”son HeR i te
presston mpar. [es 6quations: i 3P ex =- ((1 - v2)
a2 + (3V2 _ 3) x2) 1 - VapPl Es - 8h2 1 3P (1v2) a2
H(v2 )x2) VTR, L et ya (B (g vEilaa - 1+ VPRI

[P - v( g t:rV ) 2a2 3h2(1 + VI) 4 x2) FEr

15 ou P est ladite pression, ' et v' sont |les coefficients de Poisson du

di aphragri® et de la resistance, a est |le rayon de di aphragne, E, et E, sont
| es nodul es dé%ﬁﬂ%add%pﬂe?@e’s?tgt soL'es @cteff'a'a"tﬂf’%lgw?sa H\éd'a'lrg"a@g‘?e d"e Afsistancy;

de di aphr agne, ®SEP off eéﬁ 3081 eg Q°‘?“'@;i sidfance, gldu digghragine, h
Transduct eur o8 'SP@%sgi"oq’?d?B % &% @Fﬂ!?‘b%t'f‘ l?"is'sfﬁ.'fcel F¥%%ndi cati on 2,

dans | equg gl eTr s&%pauta c% resgl %[ re\(r:elnEiC ou Iar ve cgtsonlzega'ﬂa ue?gldla hll'%grfe (12)
moi ns_une res'essf RS Hird' of LFS 15 St e, uﬁe i g forme
di sposee adj ac Rliiro bt 22 aiShobLe OB o % 2). ucteur
de pression selon la reve ca lon 1 ou ra revendi cati on 2 dans quuel 25
| e di aphragge trdfiauchkd) deidssioh SeionlidelehdicAiBh!X of RIIvEARBERAD, dan§ RGNS epai sse
(34 ; 38)ssont diediphagve A4} AyeflcRmiaRs; parall & es |'une a i'autre pres du
centre de |'une daﬁdééis&sce‘sa%achdepﬁsamzr agyRntlispcydbs sipBertalat paralbientue 8 autre
resistivit6 cqesus decks dedBfe @isties tasestiiaphr@gmdlétioniGles defficlet g¢ sitivitiadodnus pour
transversal e edesgortsedags [EardirsaipiEOlobgitatinalel @Srisedraleca oanaEORE heppGp absSeistancad 2
30 dewouchegpaigsanetes a couche epai sse de fornme partiell enent
annul ai r@o (24; 289uxgérirtancisgpemiciesépdiesectedioue radielerdet dnaudine d24Uirk8) faat dispgeses de
di aphragne ad]ciewntcé® da l4dite erierfecg 9 Slaemramecadiaeantes dacitsentdrérice pleant des gesfiicients de
résistivit6 cORYEranIus ey dey efiorts dang les slirectians dangifudingle, fansvespain ¢t (ermyalg|rar, rapport
transversal e X8 eéaﬁatcher%ﬁiﬁqef%m pf"&'?@?‘éﬁ%?'rea couche epai sse de
forme partiellenent annul aire. . I an duct eu SSI on,sol on
revendi cdti 8n E{Z"s 5 erEipn & Wéenﬂ'@w Lﬁ?"hsr' é E} .90s doix Sl’ﬂg ﬁ? %"g
(38) et chacur® 'ﬁs§s (%b%' P08 98% ?ﬁ’ééess's?"%eS cfRe° 855?'3353 4 8?"1‘?9 anndlaire |

parti el | enent ShAUPTeE {(28) est en forne de U 6. Transducteur de pression

S.Ol on lare nﬁ&n%@l}c{egpde]p gionju ?eIJ \%QIH ga%BA P Qu I%rev%ﬂc’n%q&]aﬂg leqé@ : le
di aphr agng 16 apﬁ,laél{;éJ egtewc X resi stances couche epai sse de forne
parti®fl ement anpyil3édisinéed®) coalhalspsliss ROIERS p§rwuerhedtl BehuRlRs @b Bt dspSsBSs RF Bshe
d' une zone Cerdekdieé iddbs Picafina 3o EohfPdle Bl dRPAraghRS(16)0&f dnt abscEdeficitits de résistivité
resistivite codpis gotudestarte Hinsriés difbamas engitudingle Giahsrasalé e gdrineleliparatapport aux
transversal e egsisteess @ugarpaissp e fomepadiellement annulaire (36) ; et,
45 deux résistances 4 couche épaisse en forme de C (26) sont disposées de chaque c6té de ladite

une face de diaphragme adjacentes 2 la circonférencs et ont des coefficients de résistivité connus pour

des efforts dans les directions longitudinale, transversale et normale par rapport aux résistances é

couche épaisse en forme de C.

so0 7. Procédé de mesure de pression utilisant un diaphragme (10 ; 12 ; 14 ; 16 ; 18) portant au moins une
résistance & couche épaisse (20 ; 22 ; 24, 34 ; 26, 36 ; 28, 38), le procédé comprenant les étapes :
d'orientation du diaphragme de sorte que la pression soit appliquée perpendiculairement 2 ladite
au moins une résistance a couche épaisse ; ef,
de mesure (30) de toute variation de valeur de résistance de ladite au moins une résnstance a
55 couche épaisse due A la pression appliquée ;
caractérisé en ce que :
la résistance 2 couche épaisse (20) est allongée ;
ladite au moins une résistance & couche épaisse (20) présente une certaine superficie de face
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si stances a couche 6pai sse de forne partiellenent annulaire (36) ; et, 45
ux resistances a couche epai sse egp hAbeBeglg1 C (26) sont di sposees de

aque c8t6 de |ladite une face de diaphragne adj acentes a | a circonference
ont des coefficients de r6sistivite connus pour des efforts dans |es
rections | odigiclomeliteedosse 4 ia pRSsiaIBIs@estet,NOr Mal e par rapport aux

Si stances a cdalednietiosiails S@eue de Fésistame((@R/R) towie de Nadittrao cetle utke rénietsnes & tﬂbeche
essi on uti | épaisse estidondéecgehlaagiaven ( 10; 12; 14; 16; 18) portant au noins une
si stance a couche epai sse (20 ; 22; 24, 34; 26, 36; 28, 38), |le proc6d6
cbiprenant | of ©Capes Ty diG-ent &k i &n edu di aphragnme de sorte quo la pression
soi t appliquee ger endi cul airenent a ladite au npins une resistance a

couc he epai ss& ! ot Ge Sqpk Sesy @eff ‘3‘?5"{5 qferei'%s'wteepoqusaﬁpwaa%'evave@mns (pagitudinale,
resi gt ance defSwrele o forslente rgpeoTt Ads sysisiapce of Qessev ot o SgRfcYes cHYi 48 Rpditesa
la pr SSI on afim%ﬁl%g“”@"aﬁl ET"B‘?efsé'S eLIPAe R PPYLR IR ES18%Nhce a couche

~T - QO D0

6pai sse upe, resist e Gpa
(kO) 'pr ool f hemags Ba ag bt € afh e 2ot J,'eq"e'a"e s iy S Sidgs”
1n! i u b BIGTr ect erren ex o] e a'la pression a
wesurer, et, Ia variation de |a valeur de re5|stance (dR/R) total e de
| hdite aj moins une redistand® a couche §§a|§se stzdo par Ig%ielatlon
5 ffi = Cxegx+=Cey & czogz—+(&k-ByYel Bu T YN’et bnt
cpefficients de r6sistEsit6 ﬁBur des efforts dans | es directions
| bngi tudi nal e, transversal e g% normal e par rapport a | a resistance et ex,
ey et ez sont des effoﬁts d ?glteéz éch NS |ngl£mglﬂa+
tfansversal e et Brna e p BRRPO alafteSis randecteur de
pfessiton selon.la rev ﬁdlcatlon 7, dans | equel Ies efforts dans | es
directions |ongitudi nake, transverggle et normale sont |i6s A Iadlte '
pression par |es equaLLan vi( —EY((F+ v ) 2a% - (1 2 v')(4(i ))]v2)
o + (3v2 - 3¥ 2)3-VP]1 gBP2 |, | -
((r - %2) a2 * (V2 ) x2 VP 812 1 3P e .
25 00 ex, ey °‘b 3 gff%'ra‘f"s“’?% "°;g‘é‘f¥%5ﬁf‘ '%?'ESSQ 8%&?*; |§° st
| a pression a?j)ﬁ Ge ts S°V/ digpiyeama gegéfrﬁ' e ﬁ? o £ 8

mo des de o ng dela résis ancie ef du daphra&e ti a hrpa:sseur |ap l['agrlge et

di aphr agne et
| es noduf’es d& rﬂ%"aﬂ@elégreém%?%nbe ‘et du dlaphragne h est | 6pa|sseur

de di aphragnme, et x 30 . est |le rayon auquel la resistance est situee.
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