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E 2(DTEST® /HV &DUDFWPpPULVWLTXH GH Of$LL

 QWURGXFW

IHV PDTXHWWHYV '7 ;;;;

/IHV PDTXHWWHYV '7 0;;; VRQW FRQVWLWHKNVHGLGBE FS\AXXIHYXTXLSROQW
UDVVHPEOHU OfHQVHPEOH GHV FDSWHXWY HW (IDPWHRQQBRNXNV OHWX
&RPPDQGHU &HV pOpPHQWY VRQW LVWXDXMHMRPEBEHEUQHYUHY SURGXFV

/D SODWLQH '7 0

/ID SODWLQH '7 0 SURSRVH GIDFTXpWLODGSHVLNRIPG pWHQY/EHM GIHY F
GH OfDLU

$ FHW HIITHW QRXV DYRQV UHJURXW®WXXI® & PE3MIHXUQ GAHD SWHIP)SPp UBDH S|
GpELWPgQWUH GYDLU &HV FDSWRXKXN SURYIBQRKW GWVGPRADHEUV 364

S8WLOLVDWLRQ GH OD PDTXHWWH

'"PELWPgQWUH GYDLU DYHF
FDSWHXU GH

WHPSpUDWXUH
YHQWLODWHXJ\\\\
%XVH GH

SUHVVLRQ Gp

SRWHQWLRPgqgWUH GI
YLWHVVH GX
YHQWLODWHXU

&DSWHXU G HFw
&DSWHXU GH

WHPSpUDWXUH
YHQWLODWHXU

*UKFH DX[ GRXLOOHV VXU OD IDFH DYDLPWQWEY FDEG WHHH \D O/IHAUHRY
GRXLOOHV URXJHV HW QRLUHV HQ URX/LBQDXOWRHURRDRISWUHIXRIXS pHIX Vv
YHUWHVY HW YLROHWWHY GDQV OTRUGUH VXLYDQW

X 6 SUHVVLRQ GH OfDLU

X 6 WHPSpUDWXUH GH OfYDLU

X 6 WHPSpUDWXUH GH OfDLU LMARUSRUp DX GpELWPqQWUH Gf1

X 6 GpELW GYDLU



'RVVLHU UHVVR

&DSWHXU GH WHPSpUDWXUH

/ID SULVH GH PHVXUH GH WHPSpUDWXUKXU GTX XX W RIFHFEEBMOCHH T
WKHUPLVWDQFHYVY 3DU UDSSRUW j O®PQWRQGBHY P QW\DLI\HWG rfMHU HH O OIIR
PDLV SRVVgQGHQW XQH UpSRQVH H[SRQKR®WLHBIOHQ WURBHVYDBRBS\pH D &/
GpFURLVVDQWH &71 &RHIILFLHQW S®XV/ HPE 5P XBDMPHIHW 1 KIWDLVDILLIV p H
VHQVLELOLWp HOOHV VRQW XWLOLVPHWMKY MQMLSROQJIH GCGH PUHIM
FPUDPLTXHV IULWWpHYV VXIILVDQMWJ SRPOGEDVWHRGPpUDWXUH GH O1TD

/D FRQYHUVLRQ GH OD UpVLVWDQFH DORFIWYHTMNMWWH Q K G B XWHDR
GDQV XQ PRQWDJH GH W\SH GLYLVHXWL\ETHN MRHR V LIRYH F HXIGINV VOHRR
LQGPSHQGDQWH GH OD WHPSpUDWXWUXURXQ VRRXWHEH GH WHPSpU

/D UpVLVWDQFH GH PHVXUH IDLW SD UL RS XO00 ER H & XWpW VB KY
WHQVLRQ PHVXUpH DX[ ERUQHV GH FHWWHD WP S MDIQ¥EXUGp SPOE &R
&RQYHUWLVVHXU $QDORJLTXH 1XPpHEBXYHDWXW H HSUp VB WD SGMH X

FDUDFWpPpULVWLTXH HVW PpPRULVpH GRQWY OB FROEXIOYBSWEH&D (PARAVHJ
OD WHPSpUDWXUH



E 2(DTEST® /HV &DUDFWpPULVWLTXH GH Of$LL

&RXUEH GH OD WHPSpUDWXUH HQ HRQRWAIRHD G+ FDB W BIXIUWWWDQFH G
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&DSWHXU GH SUHVVLRQ

'PILQLWIORDQSUHVVLRQ HVW XQH JUDQGHXU IGRQROpH,G X(® OMN BN
FRPPH OH TXRWLHQW GTXQH IRUFH SDU XQH VXUIDFH
3 )6 $YHF 3
% 3UHVVLRQ HQ 3DVFDO
% ) )YRUFH HQ 1HZWRQ
% 6 6XUIDFH HQ P&

&H FDSWHXU HVW GLYLVp HQ XQH FHW XXUH F&RIP SPIHYV\Y UMH@KNV SUUHM ¥
GTpYDOXDWLRQ &HV pOpPHQWYV VRQWTRRQWpPV VXU XQ VXEVWUDW

* (" Zone de mesure :
: 1 Raccord de pression de mesure p.
2 Cellule manométrique.
3 Entretoise d’étanchéite.

&

Conditionnement des signaux :
4 Circuit d’évaluation.

: 5 Circuit hybride a couches épaisses sur
-\ substrat en céramique.

,O HVW VXEGLYLVp HQ FHOOXOHV GWHOVHEUYHRQHIY OfHVSOFMH
GITH[SORLWDWLRQ /HV pOpPHQWYV VOIRMIE®HRQHWH OW URXYAQW \&
FPUDPLTXH /YpOpPHQW VHQVLEOH GX FRO/HWGEIKHNQ B H B X FR/W LpFs@ LHAMM
FORFKH TXL LQFOXW XQH FKDPEUH G GH WHVYMRI)L GH 8 HVMLQRRH LYWW



/HV UpVLVWDQFHV SLp]RPOHFWULTXHV ODO@H FKDWURGWHQWXUXU
UpVLVWDQFHV VHORQ OYDOORQJHPHQ WD QEH FOHDQ WH 8 B UDDHHV W IQR B DE DG
GIDGPLVVLRQ &H FKDQJHPHQW GH Up\H WWDXQFHR @ DYOAHL XEO W LGP 8
SUHVVLRQ GDQV OD WXEXOXUH GTDGRIRM/RYLRMQVODH WHQNXRW
OLQpDLUH HW WUDQVPLVH DX FDOFXODWHXU

b

Cellule manomeétrique a jauges
extensomeétriques
Amplificateur

Circuit de compensation de
température

Uy Tension d’alimentation

U, Tension de mesure

U, Tension de sortie

0w

/D FDUDFWpPULVWLTXH GX FDSWHXU GH $UHDOHBWLGYD B PWWQLR
PRQWH MXVTXT]j 9 HQ FDV GH SOHLROHKKNUYH WQWXWHBRNW OHY FF
WUDYDLO GX FDSWHXU
/H FLUFXLW GJH[SORLWDWLRQ GH OD G @WJIDIOH D3 HQF B PIP G V& H UWPH C
PpODQJH &HWWH JUDQGHXU SK\VLTXBRWMW GROF XNLH NHFYERRQUHY V

6LIQDO GpOLYUp SDU OH FDSWHXU



/IHV &DUDFWpPULVWLTXH GH Ofs$LL

'PELWPqQWUH GYDLU j ILOP FKDXG

,O PHVXUH OH GpELW GYDLU DVGhrWp SMLDBH ©RWHXOW @IHQ OELH F
/H GpELW PDVVLTXH PD[LPDO YD GH WLRQ GNJOD HQOIRQFUpH GX |
PRWHXUV PRGHUQHVY OH UDSSRUWWIQWWHOBGHGEEEWWGE DD UUP DK H\NDVD

'DQV XQ FDQDO GH PHVXUH SDUDOOR®MHGXQWKEFHWIHXWpG 1B XU &
/D PDVVH GYDLU DVSLUpH SDU OH PRMWHHNW SRVOKHRFW OHQG/LE DW PW
FKDXG

/IH FDSWHXU HVW FRQVWLWXp GH WURLYV UpVLVWDQFHY pOHFWULTXH
Y% 5pVLVWDQFH FKDXIIDQWH 5+ UpVLVWWOEH GH ILOP FRXFKpH HC
¥% S5pVLVWDQFH GX FDSWHXU 56
¥ 5pVLVWDQFH WKHUPLTXH 5/ WHPSpUDWXUH GH OfDLU GYDGPLV

/H FLUFXLW HQ SRQW pOHFWULTXH H\HW BRIQMWPWXIYBW VIXQH X
FPUDPLTXH

JTpPOHFWURQLTXH GDQV OH GpELWRQWDMLDEDH CSD W KR Sip WOHDX/UL R
FKDXIIDQWH 5+ GH VRUWH TXJ{HOOHVXN WHRXYHVHPSpH&IDKXXBHVGH (
&HWWH WHPSpPUDWXUH GYIDGPLVVLRQ MAKMUPRIWXHH 56D VUD OWHBBYUD
UpVLVWDQFH FKDXIIDQWH HVW GpWH U MLXQp B 6S D UQ OFD VU p&/ 1.1V X\IP I W [
GLPLQXWLRQ GX GpELW GYDLU CSODXYVWVRXWBQGM BKDXRIDEQAWH /HNYOH F
OD UpVLVWDQFH 56 OD WHQVLRQ GH ODILQp\GH WERQNH UFYK-DUX | ODQ \@
WHPSpUDWXUH j f& &HWWH WHOQRQRDXGHI p®JdX 8 DV)LR DRI POBFRAR U U
GYDLU TXL VHUD LQWHUSUpWp SDU OH FDOFXODWHXU GILQMHFWLRGC

&RQQHFWHXU pOHFWULTXH
*ULOOH GH SURWHFWLRQ
J)LOP FKDXG

6RQGH GH WHPSpUDWXUH G



9RLFL OH VLIJQDO FODVVLTXH GTRAGpELWPQWUH GYDLU j ILOP FK

6XU OHV V\VWqPHV OHV SOXV UpFHQWYV RXRWRHH FHODX U SWLpW\M Q @/F ¥ X5
SDU XQH WHQVLRQ j IUpTXHQFH %B Uy LDDEH KV HFRPW PW X Q W HFQRIQW W D Q W
OYDOLPHQWDWLRQ YD YDULHU HSGIXW SGDHK \G [OEL WU BT P Q FBIX DIXH BMQ W
GYIpQHUJLH SRXU PDLQWHQLU 5+ j X Q&HWRWS pUWDTAKDHF HF RHQWAIN B Q WXL
FDOFXODWHXU PRWHXU TXL HQ \GW B XLOW X QWGHp E QW & X D QW HWp DOMH V V
SHPDUTXH ,0 HVW QpFHVVDLUH GB5MaRWHSU2 XHIHVU pV O IV O IQAFHHQ GVHD X
© WLUHU 2 OH VLJQDO YHUV OH KDXW

2Q QRWH TXYLO \ D pJDOHPHQW XO®I®WPMLY W D/QB B D®H GXX G D SX\&H X U
OYDOLPHQWDWLRQ DILQ GH YLYXD®WXWUHULQW VLU R DX Gl EQDV WHPSH

'PELW QXO

'pELW PD]



/IHV &DUDFWpPULVWLTXH GH Ofs$LL

'RVVLHU SpGDJRJL
/IH FDSWHXU GH SUHVVLRQ

4XHOOH HVW OfDSSOLFDWLRQ SVUVYDEQSDOH GIXQ FDSWHXU GH SUH
/H FDSWHXU GH SUHVVLRQ D XQ U{fOFp®DWKHKWGD D OEHXBDQMXO G
'RQQHU OHV LPSODQWDWLRQV JpRJUDSKLTXHYV SULQFLSDOHV "
'DQV OD WXEXOXUH GYDGPLVVLRQDHWHPRWHXUDH SDISQPO®RQ SRXU
4XHOOH HVW OD WHQVLRQ GYDOLPHQWDWLRQ "

9

2Q VH SURSRVH GH UHOHYHU OH VLJQ DI DAX5 HF DEVXKIPX B VE HOBDWRW RIS
VFKpPD GH FKEODJH FL GHVVRXV 'BPBEQWEPHULRDLIXLOOH GH OfDOL



'RQQHU OH FDOLEUDJH GH OfRVFLOORVFRSH
$ OIDLGH GT1XQ SLVWROHW j GpSUHMXYRE § HUNpHH W XXZHVXLUSOHRVERQO|

&RQFOXUH

/H GPELWPQWUH j ILOP FKDXG

5DSSHOHU OH U{OH GX GpPELWPqWUH GYDLU

OHVXUHU OD TXDQWLWp GTIDLU TKW HAD @W WPhd MES@LHY H (DU LD G E B M E QW
5DSSHOHU EULGYHPHQW VRQ SULQFLSH GH IRQFWLRQQHPHQW

8Q ILOP FKDXG j UpVLVWDQFH YDULOOGTBENVW WQOW HLH/ g OXD UH OW
WHPSpPpUDWXUH GX ILOP GLPLQXH /IHCEPXWKBX\E 5 N QHD MHPISQ U D WOXU H

FHOD RQ DSSOLTXH XQH WHQVLRQNWHIpUKHXQHF®FMDQhBHEDHD L& D
WHPSpPpUDWXUH GX ILOP VHUD LQWR WSIXpWHRIXSDWHOH R & O I X OODDN FHXDIG



/IHV &DUDFWpPULVWLTXH GH Ofs$LL

'RQQHU OD WHQVLRQ GIDOLPHQWDWLRQ GX FDSWHXU
9

([SOLTXHU OD SUpVHQFH GTXQH FWQ GDQV OH GpELWPqWUH GYDL

/H GpELW GYDLU HVW PHVXUp HQDRDXLQW &8 0 QAP | PKDK @& HPB pERXU DI

LPSRUWDQW GH FRQQDLWUH OD WHPSQUDAWX UGD QY HOW HG (GEH. VOF W U
YROXPLTXH GH OJDLU GpSHQG HQ SDUWLH GH VD WHPSpUDWXUH

3RXU FRPSUHQGUH OD UpJXODWLRQ R WH JRWXKS$ R&X G&GpE WA G3HY HOY]
WHPSpUDWXUH GH OfDLU SRXU XQH @ DWHWXVHQXI® R WDV VRjQY GW HN\H\Q
&RPSOpWHU OH VFKpPD GH FKEODJH FL GHVVRXV



SHOHYHU OHV VLJQDX[j YLWHVVH QXOOH

SHOHYHU OHV VLJQDX[ ] YLWHVVH PD[LPXP

'RQQHU OH FDOLEUDJH GH OTRVFLOORVFRSH ORUV GH YRV UHOHYpV

&RPPHQWHU OHV FRXUEHV HW GRQQHUWD D pWh VXMDIFH GPH. @ IL DXRPV IBWH

([SOLTXHU HW GRQQHU OD GLIIpUBRPEHHEGRAN YD WD BQO RWORPH] FIHV)
GpELWPgWUH GYDLU HW XQ SLORWDIZIXYHUWDRXEFHRE&?2 SHABGORUXHDSS
© 3XOVH LGWK ORGXODWLRQ 2 FRPPH RHORQHHEKWHFWURYOR QD \F
FRPSUHVVHXU GH FOLPDWLVDWLRQ XQH FRPPDAMEHU @MW HXQWH RLEXQ |
WKHUPRVWDW SLORWp VXU OHV UpFHQW PRWHXU GH OD JDPPH (3



/IHV &DUDFWpPpULVWLTXH GH Ofs$LL

3RXU ([SOLTXHU YRXV SRXUUH] pppXGHFOAHN@GW OHU HWLPINQ BIXM $EKpP DW
QH GLVSRVH] SDV

/H UDSSRUW F\FOLTXH j OTRXYHUWXGRQWL®WD5&RAULHRGH X/ W LGB C
FRPSRVpH GIXQ IURQW KDXW HWUGGXY IURQW\EBV W/ KWKWHXQpH H
FIHVW GRQF OD ODUJHXU GH FHV GURQW\SPX¥LRAH LHH G RN pU L/ HX
H[SULPp HQ SRXUFHQWDJH SDU OD IRUPXOH VXLYDQWH

FRIPPOD G H
7HPSGSpULR

5&2

&THVW GH FH SRXUFHQWDJH TXH YDQGpSEHR &UBHQD®IM WHQVLRQ PR\H

'DQV OH FDV GTXQ VLJQDO j IUpTXHQRN Y B UH[BIPGI HFRR PG BIDADR/q W L
SPULRGH TXL pYROXH (Q HIITHW jOMIIVGH QW@ TKMH \GD QY SHWVIOWD SV GH
FDOFXO GH OD IUpTXHQFH HVW OH VXLYDQW

) -

$YHF ) OD IUpTXHQFH HQ +HUW] HW W OD SpULRGH HQ VHFRQGH
&THVW GH FHWWH IUpTXHQFH H[SUDPpWDHQ DWURQ GTHKH B pBSHQWBLRQ

JUpTXHQFH YDULDEOH 5&2 YDULDEOH

|/WT
'RQQHU SDU OH FDOFXOH RX | @FMLGM @HJQH DD BRX WD XQUPFKHN G D
GYDLU PD]

) 3

V)'PLQTPLQ +]

HW

)'PD[7'PD[ +]



/IH FDSWHXU GH WHPSpUDWXUH GYDLU GIDGPLVVLF

'RQQHU OD WHQVLRQ GJDOLPHQWDWLRQ GH FH FDSWHXU
9

([SOLTXHU OH SULQFLSH XWLOLVp SRXU FH FDSWHXU

6DFKDQW TXH GDQV OHV PRWHXUV UpRAHQWVHOM [EQW WIHXpU DEXHGW HIPW
OHV PRWHXUV GLHVHO RX GDQV OH FEORWHXWY GH S HE@NFN LR QVURRKXYWY
FDSWHXU TXH YRXV DYH] VRXV OHVp\HX[ HW H[SOLTXHU VRQ XWLOLW

/H FDSWHXU SUpVHQW VXU OD PDTKSIPUWM XWHV TXXQ FHIVSW S & D F® HH @ H/
HITHW VXU OHV PRWHXUV WXUER S®XV ILIPX\DW HAD O AXPIOMYN Y D XE H \
GIDLU GYDGPLVVLRQ PDLV DXVVL GGHOWDXWERS tQ DARRSH HWQ/ ¥ @ WWAH
WXUER UpFKDXIIH OD WHPSpUDWX DK \G I®HOA FLO L DG D HIW QGRUGHU F
YROXPLTXH



/IHV &DUDFWpPULVWLTXH GH Ofs$LL

2Q GRQQH OH VFKpPD GH FKEODJH GX FDISWHXU GH WHPSpUDWXUH

6XU OD PDTXHWWH 6XU OH YpKLFXOH

([SOLTXHU OH IRQFWLRQQHPHQW GX FDSWHXU GH WHPSpUDWXUH

4XHO HVW OH SULQFLSH pOHFWULTXH XWLOLVp "
,O VIDJIJLW GTXQ SRQW GLYLVHXU GH WHQVLRQ

2Q GRQQH 5 SX0OO XS NV

2Q DGPHWWUD TXH 5 FDSWHXU SUHKG IRKDFW IYRQ YU © D/ YHYDSPW B W X
5 FDSW NY

5 FDSW NV

5 FDSW Y
3RXU FHV YDOHXUV FDOFXOHUWIIE @/HHI¥ IUR® [0S HW XUDHDRABIA LRUL GBHH V V F
5 38// 83 5&%$37 9 7(03(5%$78%(
NY 5 FDSW NY 99 &KDXG
NY 5 FDSW NY 9
NY 5 FDSW NY e?) JURLG




/IH FDOFXO SRXU DX PRLQV XQ GHV W[HPSOHV GHYUD rWUH GpWDLOO

SFDSW

9 9 LP 09 N
5 S X PIS\E N N
x9 9
N 09 —N —
®9 TN N NN
wgl 9 €9 9

2Q VH SURSRVH GH UHOHYHU OHV QENRNBKXD GRIVWRIKH VRQAWVBKW ROV
VFKpPD FL GHVVRXV

&RUUHFWLRQ

$ILQ GH IDLUH pYROXHU OD WHP®pOBWRSMW RQUSRXW X H KEDDXGIYH X W L
WKHUPLTXH



/IHV &DUDFWpPULVWLTXH GH Ofs$LL

'fDSUqV OD SDUWLH FRXUV HW YRV PRIXXUTRBV IMIW B UWEWDIX@ RXX QM R
5 FDSW HW 5 FDSW GDQV OD FRORQQH WHPSpUDWXUH

'{DbsSUuqVv OHV UHOHYpV LO VYDJLW BMXRHHYWHGER LMIWVPEZEBDB VEIWUH &
WHQVLRQ FKXWH ORUVTXH OfRQ FKDXIIH OH FDSWHXU

'RQQHU OHV VHXLOV GH WHQVLRQ ®DWMHRLEOW SHQGDQW YRV PDQLSX



'(&/$5%$7,21 '( &21)250,7(
3DU FHWWH GpFODUDWLRQ GH FRQIRBWLWKH ©B0Q VW D H FVHED/WEHLOD W
&( OD VRELpWp

$11(&< (/(&7521,4%H($ 6
3DUF $OWDwV + UXH &DOOLVWR
) &+%$9%12"

'PFODUH TXH OH SURGXLW VXLYDQW

ODUTXH ORGqOH 'PVLIQDWLRQ

(;;27(67 ‘7 0 ODTXHWWH GLGDHWLUIKW OHV FDUDFWpPpULVV
GH ¢

, D pWp IDEULTXp FRQIRUPPPHQUW®WLDK[FW[LYH) FHXWBSMHQQHV VXLYD

X 'LUHFWLYH %DVVH WHQVLRQ &(( GX I[pYULHU
X 'LUHFWLYH ODFKLQHV 2XWLOV &( GX MXLQ
X 'LUHFWLYH &RPSDWLELOLWp (OHFWNMRP BDHE pW ETUXH & (

HW VDWLVIDLW DX[ H[LJHQFHV GH OD QRUPH VXLYDQWH

x 1) (1 GH $ GH $ GH

ODWpULHOV pOHFWULTXHV GH PHVXUBDERUIHD WHWRRPADQGIBUHW
UHODWLYHV j OD & (O

. D pWp IDEULTXp FRQIRUPpP H QAN WDKK VALY HY/QFKVREHWQQHV GDQ'
GHV ((( HW GDQV OD *HVWLRQ GH OWXOQ¥8QpFKHWYV "((( GDQ

X 'LUHFWLYH &( GX MDQYLHUW pFKHMD DPYHLEKRPHQWYV |
POHFWURQLTXHYV
X 'LUHFWLYH &( GX MDQYLHU OLPLWDOMWVRIY FKGH OTXWLOL'

VXEVWDQFHV GDQJHUHXVHV GDQV OH\p @RARWSHPFHIWMVWOHFWUL"

)DLW j 6DLQW -RULR] OH MXLOOHW

/H 3UpVLGHQW B6WpSKDQH 625/,1



/DWLWXGH f 1 19 /RQJIJLWXGH f T 11

OLVLWH] QRWAUH[VRWHVW FRP

&H GRVVLHU HVW GLVSRQLEOH GDQYWOTHVSDFH Wp

,QVFULYH] YRXYV

I1RWLFH 2ULJLQDOH 'REXPHQW Qf Y

$11(&< (/(&7521,48( FUpDWHXU HW |IDHW®LF D[QRWGEN WHMpUDY\OHF
3DUF $OWDwV UXH &DOOLVWR ) &+$9%$12' YO
6 $6 DX &DSLWDO GH Y, 5& $G15@&@< % $3( % 1f 79% )5
.62 1f )4$ SDU / 5 4 $



