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Hosuie cpegemea HK

MeTog KOMMblOTEPHOW  paauorpadum
OCHOBaH Ha MCMNo/Ib30BaHWK CNOCOBHOCTU
HEeKOTOpbIX NIIOMUMHOGOPOB HaKanIMBaTb
CKpbITOEe U30bpaxkeHue, Kotopoe GopmMupy-
eTca B KpUcTannax, Korga 3MeKTpoHbl, 06-
pasyloumecs B HUX B pe3ynbrate 06/1y4eHuns
PEHTFEHOBCKUM UM FramMMa-ussnydyeHunem,
3axBaTblBAlOTCA Ha JHEpPreTM4yeckue ypoB-
HW M OCTalOTCH Ha HUX B Te4YEeHUe AINTeNbHO-
ro BpeMeHu. 13 3Toro COCTOSIHUS OHU MOTYT
OblTb BblBEAEHbI BO3OYXAEHWEM NAa3EePHbIM
Ny4Ykom (ynpolweHHass 30HHas Auvarpamma
npouecca npusegeHa Ha puc. 1). Mockonb-
Ky CYMTbiBaHWe MHOpMaLmK, 3anucaHHOm
Ha GNyopecuUeHTHYIO 3anoMuHaloWLylo nna-
CTWHY, BO3MOXHO NLLb C UCMO/Ib30BaHUEM
COBPEMEHHON KOMMbIOTEPHON TEXHWUKM, 3TOT
BMWA 3anncu Nony4ymn Ha3zBaHMe KOMMboTep-
HOM, NN UMPPOBON paauorpadun.

NcTtopus sBonpoca CBOMCTBA IOMUHECLEHT-
HbIX 3amnoOMWHaoWKUX COCTaBOB W3BECTHbI
yXKe AaBHO [1], ogHaKo, NepBbiM KOMMepYe-
CKMM CKaHep (OCHOBHOW 3M1EMEHT CUCTEMbI
KOMMbOTEPHON paamorpacdumn) 6bin paspa-
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About the Computerized Radiography with Use of the Fluorescent

Storage Plates
A. A. Maiorov

The basics of the computerized (digital) radiography are described comparing to the regular film

based radiography.
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Puc. 1. O6pa3oBaHne CKPLITOrO M306PaXKEHUS Ha
dnyopecLieHTHON 3anoMUHaloWen nNiacTuHe nog
[IeICTBUEM PEHTTEHOBCKOrO WU ramma-u3nyveHus
(KOHLLeHTpaLMsi aNeKTPOHOB Ha F-ypoBHSX Nponop-
LIMOHaNbHa MHTEHCUBHOCTU U3NTy4EHUS)
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Puc. 2. Cxema npouecca CKaHMpOBaHMA 3amno-
MUWHaloLWeN NAacTUHbl U NonyvyeHns LMppoBoro
n3o6paxeHus: | — nasep; 2 — ontuka Gopmupo-
BaHWS NyyKa; 3 — 3epKano; 4 — GOTOYMHOXKUTENb;
5 — dunbTp; 6 — oNTUKa c6opa cBeTa JIIOMUHECLLEH-
LmMK; 7 — 3anoMUHatlowWwas nnactmHa

OMIbIOMEpHaY paquoepadius ¢ UCHONb3OBaHUEM
{iMYOpECLEHMALIN 3NOMURAKWUN MNACMUN —

60TaH U BbinyLleH KomnaHuen Fuji B 1983 .
[2]. C Tex nop pa3nunyHbiMn dupmamun (AGFA,
Konica 1 ap.) 66110 BbINyLLEHO HECKOJIbKO MO-
nenen ckaHepoB. BaHbiM war 6bin caenaH
B 1998 — 2000 rr., Korga dupmamu Orex u
iCR 6bl11 BbIMyLLEHbI HACTONIbHbIE BapuaHTbI
CUCTEM AJ1 KOMMbIOTEPHOW pagnorpadumu.

Kyaa 3anucbiBaem nHbopmauuio? B Kom-
NblOTEPHON paguorpadum Ans nonayveHus
N3006paxeHNs BMECTO M/IEHKU NPUMEHSET-
Ccs cneuuanbHas nnacTMHa MHOMOKpPaTHOro
nonb3oBaHus. KacceTbl C TakuMMu nnactu-
HaMW UMEIOT TUMNOBblE S PEHTIEHOBCKOW
nNeHKkn pasmepbl 18x 24, 1& 30, 24 30
n 85 43 cm. Bo3moxHa Takke pesKa
nnactvH, T. €. CYUTbIBaHWEe W  LPYyrux
pa3mepoB. KaK yxe yKasbiBanocb, Ang
3aMoOMUHaHKSA  M30-OpaxeHnn B nnacTuHe
MCMnonb3oBaH CMon ¢ GOTOCTUMYINPYEMOM
namsTbio —  C/OHOE  XMMMYecKoe
coefiuHeHune. Yalle BCEro Mcno-ib3yTcs
coeuHenna Tuna BaFBr | :Eu®.

Kak 3anucbiBaem uHdopmaumio? o aen-
CTBMEM PEHTTEHOBCKOIO WKW ramma-uanyde-
HUSI 3NIEKTPOHbI BHYTPU  «pNYyOPECLIEHTHbBIX»
KpUCTannoB BO36yXKaaloTcs M NepexomsT B
KBa3ncTabunbHoe cocTosiHne. CrieupanbHbiv
CYMTbIBATE/lb CKaHUPYET 3KCMOHWPOBAHHYIO
NNacTUHy nasepHbiM Ny4Ykom (puc.2). lNpu
3TOM 3MIEKTPOHBI BbICBOGOX/IAIOTCS U3 JIOBYLL-
KM, YTO COMPOBOX/JAETCS IMUCCUEN BUANMOTO
CBeTa, A/IMHA BOJIHbI KOTOPOrO OT/IMYaeTcs OT
[UIMHbI BOSTHbI U3MyYEHWUSI CKaHWUPYIOLLEro na-
3epa. ITOT CBET cobupaeTcs POoToNpUeMHU-
KOM ¥ KOHBepTMpyeTcs B LMGbPOBON CUrHan,
npeobpasyembit B LIMOPOBOE U306parKeHue.

Kak ato pa6GoTaeTt (TEXHONOIMSA ChbeMKH)
1. Kacceta ¢ 3anomuHatowen nnactuHon

3IKCMNOHMPYETCH aHaNorM4HoO NiIeHKe, T. e. pac-

nonaraercsa 3a 06beKToM. lnacTnHa rubkas



M MOXKET 3KCMOHMPOBaTbCA U 6e3 KacceThl,
€C/1 B 3TOM €CTb He06X0ANMOCTb. 3arpy3Ka
W BbIFPy3Ka MacTUHbI U3 KacceTbl (MPU Uc-
Nnonb30BaHWM PYyYHOW 3arpy3ku) Npom3Bo-
OWTCS Ha CBETY, T.e. cneunanbHOW TEMHON
KOMHaTbl He TpebyeTcs. NMOCKONbKY YyBCTBU-
TENIbHOCTb MAACTUHbI CYLIECTBEHHO BbILIE,
4yeM Yy MNNEHKWU, BPEMS IKCMO3ULMKU NIacTu-
Hbl B 5 — 10 pa3 MeHblle, YTO CYLLIECTBEHHO
YMEHbLUAET JO30BYIO Harpy3Ky Ha nepcoHar.

2. lNocne aKCnoHMpPOBaHUA NiacTuHa 3a-
rpyxaetcsi B cKaHep. lNpun ncnonb3oBaHum
CKaHepoB C Py4YHOW 3arpy3kon nnacTuHa
BbIHUMAETCA M3 KaCCEThbI (EC/IM OHA 3KCMo-
HMpOBanacb B Kaccete) U nomellaetcs B
CKaHep. B cnyyae ncnonb3oBaHWsa cKaHepa
C aBTOMaTU4YEeCKOM 3arpy3Kon nnactuHa 3a-
rpy}aeTcs B CKaHep TO/IbKO B KacceTe.

3. Mpon3BOAMTCS cUMTbIBaHME KM306pa-
EHUsT (BpemMs CUYMUTbIBAHUS, HECKObKO
[IECATKOB CEKYH[, 3aBWUCHUT OT YCTAHOBJEH-
HOrO MPOCTPAHCTBEHHOIO pa3peLleHus).

4. CyMTaHHOE CKaHepoM u306paxKeHune
apxuBupyetcs, o6pabaTbiBaeTcs, B TOM YUC-

& ! p
Nle C W“CnoNMb30BaHWEM MpoOrpamMm MoUCKa
nedeKToB, [eNnaeTcs 3aK/l4veHue W npo-
M3BOAMTCS pacneyaTka NpoTOKO/a KOHTPOSIS.

5.Tocne cuuTbiBaHUa  MHbOpMaLMs
CTMPaEeTCs C NAAacTUHbI, U NIacTMHa BHOBb
rotoBa K pabore.

Kakoe nonyyaem nso6paxkeHue? Bce na-
paMeTpbl NpM6Gopa ONTUMU3UPOBAHbLI TAKUM
06pa3oM, 4YTOObl MONYy4YUTb M306paXKeHue,
3KBMBAJIEHTHOE MOMyYaeEMOMY Ha MJIEeHKe
COOTBETCTBYytOLWErO TMNa. OHaKOo B OTIM4Me
OT MJIEHKN 3TO U306parKEHUEe MOXKET ObiTb
yNyyleHOo, OTMaclWTabupoBaHoO, apXMBUPO-
BaHO, PacCTUPaXKMPOBAHO M 3a HECKOJbKO
CEKYH/1 HanpaB/IEHO MO 3/IEKTPOHHOMN noyTe
B Nto60e mecTto 6e3 notepu KavyecTsa.

CKONbKO 3TO cTOUT? XOTH npeanaraemoe
o6opyoBaHNe TMNOKa elle $SBASETCH He
[leleBbIM, OLIEHKY €ro OKYnaemocTW Ha-
[0 NPOW3BOAMTb, YYMTbIBaAs, YTO MpU €ro
Mcnonb30BaHMKM OoTnagaetr HeobXxoaMMOCTb
B PEHTreHOBCKOM MneHKe, 060pyaoBaHumn
AN NPOSIBKW, CYLIKK, NMOMELLEHUAX, Nnep-
coHane u T. 4.

CranpapTtu3auusa POCCMACKUX CTaHAapToOB
Nno KOMMbIOTEPHOM pagnorpadum noka He
cyuiectByeT. OmHaKO CylIEeCTBYOT €BpPO-
nemckne U amepuKaHcKkue ctaHaapTbl, pe-

Comer

rmaMeHTUpylolLMe AenaTeNbHOCTb B 06nacTm

KOMMbIOTEPHON paauorpadpuu:

— CEN 138 N 540 94: MpombllneHHas
KoMMblOTEPHAsA paauorpadus ¢ doc-
$OpHbIMK 3aNOMHUHAIOWMMK NNIACTUHA-
Mu. YacTb 1: Knaccudpukauusa cucrtem;

— CEN138N54195: Yactb2: O6uwmue
MPUHLMMbI  KOHTPONS  METaNIMYECKUX
mMaTepuanoB C MCMONb30BaHWEM PEHT-
reHOBCKOI0 U ramma-u3anyyeHus;

— ASTM E2007: CtaHaapT No KOMMNbOTEp-
HOM pagnonoruun (Metoa GpoToCTUMYNNPO-
BaHHOW IIOMUHECLEHLINN);

— ASTM E2033: CtaHaapT no npakTuyec-
KOMY MCMOMb30BaHUIO KOMMbIOTEPHOWM
paguonorun  (metoa GOTOCTUMYNUPO-
BaHHOW IIOMUHECLEHLINN).

MpenmyuwectBa n HeaOCTaTKU NO cpaBHe-

HUIO C MJeHOYHOW paguorpaduen

MpenmywecTtBa:

e GbICTPOTa NonyvyeHus nHbopmaLmu;

® WUCK/OYaETCH «MOKpasi» TEXHONOrms 06-
paboTKM MNEHKH;

® 03bl 06/y4EHMSI CYLLECTBEHHO MEHbLIE
HEe06X0AMMbIX 111 SKCMOHUPOBaHUSA 00bIY-
HOM MNIEHKWU (NPU CPaBHUTENBHO HU3KUX
3HEPrusx Ana nonydYeHns n3obpaxeHus
OOMHAKOBOro KayecTBa, Hanpuvep B
cnyyae nneHkn AGFA D7, HanpsikeHue
Ha TPyOKe MOXHO yMeHblnTb Ha 30 %, a
BpemMs akcno3uumm — B 10 pas [3];

e Gnarogapsi 6onee WWPOKOMY, 4Yem Y
NNEHKWU JMHAMUYECKOMY AManasoHy no-
ABNAETCA BO3MOXHOCTb MccneaoBatb U
KOHTPONMPOBaTh 1eTanu 601ee CIOoKHON
dopmMbl ¢ 60bLIEN TONLINHON;

® MjacTvHa Ans 3anucu SBNSETCS MHOro-
pa30BON, AOMYCKAETCA IKCMOHUPOBaHUE
no 30 Tbic. pas;

® MMeeTCs BO3MOXHOCTb apXMBUMPOBaHUS
nHGOPMaLMM B KOMMbIOTEPE Ha Pa3finy-
HbIX HOCMUTENsIX, AenaTtb Heobxoaumoe
KOJIM4ECTBO MAEHTUYHbIX KOMWIA, UCMONb-
30BaTb 3/IEKTPOHHYIO MOYTY ANa nepe-
[layn nHbopMaLUUK; BPEMS XPaHEHUS Na-
3€epHOro ancKka 6e3 notepu nHdopmaumm
cocTtaBnseT He meHee 30 neT;

* MpsiMoe nosfyYyeHue UMOPOBbLIX M30-
6parKeHnn MOo3BOJISET OTKa3aTbCA OT
o6opyaoBaHus ans OUMPPOBKU peHTre-
HOBCKMX MJIEHOK;

® yXe cenyac [OCTMXMMOE NpPOCTpaH-
CTBEHHOE pa3pelleHne Mnpu CUYUTbIBA-
HUM cocTaBnseTt 10 nap AWHUIA/MM, 4TO

no3BONAET  nofyyaTb  M306parKeHUs
4ype3Bbl4alHO BLICOKOro KayecTBa.

HepocTtaTtKu:

® paauvorpaduyecKoe KayecTBO MPUMEHS-
eMbIX Ceryac 3anoMMUHatoWMX MaacTUH
NPUMEPHO COOTBETCTBYET KPYMNHO3ep-
HUCTOM BbICOKOYYBCTBUTE/IbHON MJIEHKE
D7, 4yTo orpaHunyuBaeT cdepy npumeHe-
HUSE 06CY)XKAAEMON TEXHUKW; OJHAKO He-
[IOCTaTOK 3TOT C/leAyeT CYUTaTb BPEMEH-
HbIM, MOCKOJNbKY ye pa3paboTaHbl [3] 1
CKOPO HayHyT BbINyCKaTbCA NAACTUHbI,
COOTBETCTBYOWME MO paguorpacduye-
CKOMY KayecTBy nneHkam D4/D5.

® YyBCTBWTENbLHOCTb KOHTPOAS, MNOJSyYEH-
Has MNP MCMbITAHUAX CUCTEM KOMMbIO-
TEpPHOM paauvorpadmm B  pPasAUYHbIX
nabopartopusax (pupma «HOHUTECT-PeHT-
reH», BUAM, HUKUMT, [3]), cocTtaBnser
1,6 % v UMeeT TeHAEHLMIO K HEKOTOPOMY
YXyALWEHWIO NpKU 60/1€€ BbICOKUX 3HEPTU-
A1X; BbIMYCK HOBOIO MOKOJIEHUSI 3amnoMu-
HaloWMX MNIacTUH, afanTUPOBaHHbIX K
3ajavyam npomblwneHHoro HK (cenvac

Puc. 3. Cucremsl

NS KOMMNbIOTEPHOM
paguorpaduu:

a — Fuji Dynamlx
Series 4 CR;

6 — GE Inspection
Technologies (AGFA)
RADVIEW”;

8 — OREX PcCR812HS;
2 — RDI COBRASCAN

MCMNOJb3YIOTCH NAACTUHBI, MPUMEHSAEMbIE
B MeAMLMHE) pellaeT 1 3Ty npobnemy;
® MpU YBENUYEHWUU 3SHEPTUM PEHTIEHOB-
CKOr0 M3Ny4YeHUs MMeEeTCs TEHAEHUMS K
YBENNYEHNIO BPEMEHMU IKCMO3ULIMM (XOTS
OHO BCE PaBHO CYLLLECTBEHHO MEHbLLIE He-
06X0AMMOro A/ SKCMO3ULIMK MJIEHKMK).

Ha pwuc.3 npeacrtaBneHbl HEKOTOpPble
nonynsipHble y Monb30BaTenen CUCTEMBbI
IS KOMMNbIOTEPHOM paguorpadun.

Boieog Cpean cpeacts HK nosiBunach
HoBas, MoLlHas, 6bICTPO pa3BMBalOLANCS
TexHonorusa. 3170 ceBepwmBlINKCA daKT, Cy-
LEeCTBOBaHME KOTOPOro UTHOPUPOBATD YIKe
HEBO3MOXHO. OT TOro, HaCKoJIbKO 6bICTPO
W NPaBUIbHO Mbl CyMEeM afanTUpoBaTbCs
K HeMmy, 3aBMUCUT Oyayllee MpPOMbIWIEH-
HOrO PEHTreHOBCKOro HepaspyllaloLlero
KOHTPONS M Halle B HeM Gyayliee.
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