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Digitization of Radiographic Images. What Is Necessary to Consider

at Development and Deployment of Russian Standards

K. A. Bagaev
S. S. Kozlovsky

The paper considers one of the areas of digital radiography — X-ray films digitization.
Advantages and disadvantages of digitization techniques are discussed. Contradictions of
the international standard ISO 14096 and Russian GOST 7512-82 are emphasized.

The authors also calculated the films’ optical density fluctuations with the use of Monte-
Carlo computer simulations (MCC 3D program). On the calculations basis an alternative

Texnonozuu HK
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criterion for selecting the minimum value of the density contrast sensitivity has been
proposed. The criterion takes into account not only digitizer's properties but also own
optical density fluctuations of films.

DUHOPOBKA PALIHOTPA@HUYECKUN GCHHMKOB.
410 GNEQYET YYEGTb NPH PAIPABOTKE
I BHEJIPEHHN POCCHHCKNX CTAH]IAPTOB

3ayem HyXHa ouudpoBKa
papuorpadmu4eCKMx CHUMKOB?

B nocneaHune roabl HEKOTOPbLIE KPYMHbIE
POCCUICKME KOMMaHUW TGO BBENWU B CBOM
pyKoBoZsiliMe AOKYMEHTbI HOPMbI 06 06S-
3aTe/lbHOM OUMbPOBKE paanorpadmuyecKux
CHUMKOB, NMM60 3asiBMSIM O TOM, YTO COGM-
patoTcsa caenaTb 3T0 B GnnKailee BpeMms.

YT0 ABNAETCA OCHOBHbIM ABUMYLLMM MO-
TMBOM BHeApPEHUS OUMGPOBKM CHUMKOB?
Mo HaleMy MHEHMIO U B MEPBYIO o4epeab —
3KOHOMMYECKas Lienecoobpa3HoCTb.

Bo-nepBbIx, XpaHEHNEe CHUMKOB SIBNIAET-
¢ BeCbMa 3aTpaTHbIM e/IOM: HE06X0AUMO
3ajencTBoBaTtb 6onbluMe nnowaau, obe-
crneynBaTb B HUX CneLanbHbli MUKPOKIN-
MaT (Temnepatypy, BNaXHOCTb, OCBELLEH-
HOCTb), rapaHTMpOBaTb COXPaHHOCTb. Bo-
BTOPbIX, MOXKET NOTPEBGOBATLCSA AOCTATOHHO
MHOIO BPEMEHM, YTOObI HAUTU KOHKPETHbIN
HEeo6Xo0aAWMbI CHUMOK B xpaHunuuie. Mpu

BbaraeB Kupunn AnekcaHgpoBuy

TexHuyeckn aupektop 000 «HblokoM-HAT»,
CaHkT-lMNeTtepbypr, Il ypoBeHb
no pagnaumoHHomy Buay HK, K. d.-M. H.

Ko3nosckuit CtaHucnas
CtaHucnaBoBMY
TexHu4yecknt anpektop 3A0 «HOHUTeCT-

PeHTreH», noueHT Kadeapbl SAepPHON GUSUKK

crierny, k. ¢.-m. H. [ ]

B mupe epaspywanieeo Koumpong 3 (61) Cenmsdpn 2013

3TOM TaKOW CHMMOK GyaeT [AOCTyneH Aans
NMOBTOPHOM PacluMbPOBKM TONLKO TaMm, rae
OH XpaHuTca. [Ans Toro, YTo6bl MPOBEPUTL
CHUMOK B ro/loBHOM oduUce KOMMNaHWK, He-
06X0AMMO ero GuU3nyecKkn oTnpaBuTb Tyaa.

O4yeBMAOHO, 4TO ecnu BMecTo ¢uaunye-
CKOrO XpaHEeHUs1 CHUMKOB MepenTn Ha xpa-
HEeHWe UX oLMbPOBaHHbLIX KoMK, TO Nepe-
YyMCNeHHble 3aTpaTbl U HeyaobcTBa GyayT
JIMKBUAMPOBaHLI. XpaHeHne uHdopmauuu
Ha cepBepe CTOWT HaMHOro MeHbLLe, a U3-
BfleYeHue ee U3 6a3bl JaHHbIX MPOUCXOANUT
NPaKTUYECKN MTHOBEHHO, MPUX 3TOM AOCTYMN
K JaHHbIM MOXeET ObiTb OCYLLECTB/IEH U3
roI0OBHOIr0 oduca KOMNaHUK, KOTOPbIN Ha-
XOAMTCS Ha PaCCTOSIHUM B ThICAYM KUOMe-
TPOB OT MecTa oL POBKMU.

OundpoBKa NNEHOK TONLKO C LIeNbI0 CO3-
naHusa umMdpoBon Konuu, GopmupoBaHKa
06Len 6a3bl JaHHbIX KarKeTCA M36bITOYHOM
npoueaypon. Ja, 6a3a AaHHbIX CHUIMKOB —
3TO yAOGHO, OHAKO HACTONbKO NN OHa He-
o6xoaMma, ecnu napannenbHO XpaHuTcs
opurnHan — pagunorpapuyeckmnii CHUMOK?

OTMeTMM, 4YTO BBefeHWe MpoLeaypsl
OLMDPOBKM CHUMKOB C LIE/Ibi0 XpaHeHUs
nHdopMauuM HUKOMM 06Gpa3oM He BIUS-
€T Ha npouecc ux pacwmopoBKU. OHM TaK
e, KaK U paHee, oLeHuBatoTcs aedeKTo-
CKOMUCTaMM C MOMOLLbID HEraTocKoros,
no pesynbTatamM KOHTPONS MpPUHUMaETCs
pelleHne O rogHOCTM OGbEKTa KOHTPONS.
3aTteM CHUMOK OTBO3WTCS Ha OLMDbPOBKY
B crneuuanbHbii LeHTp. Mocne atoro, npu
BBeAeHUW Tpe6oBaHMI O XpaHEHUM TONTbKO
LMdPOBON KOMUU, CHUMOK MOMKET ObITb MNe-
pepaboTaH Ans BblaeneHus cepebpa, yTo
TaKXe NOBbICUT 3KOHOMUYECKUIN 3D PEKT.

OaHaKo oumbpoBKa CHUMKOB MO3BONS-
eT NpvB/eYb ANS OLEHKWM KayecTBa u3je-
NN BO3MOXHOCTU LUMPPOBOA TEXHUKU —
KoMnbloTepoB. COBpeMeEHHOE Mporpamm-
Hoe ob6ecneyeHne MNO3BONSET YY4YLIUTb
KayecTBO M306paXKEeHUM, MOMOYb MpoBe-
CTV pacwndpoBKY CHUMKOB, aBTOMaTU3W-
POBaHHO cOo3/aBaTb NMPOTOKOJbI KOHTPOSS.
N B 3TOoM cnyvyae oundpoBKa CHMMKOB
JOMKHA NPOM3BOANTLCS TaM e, TAe U Npw-
HATUE PEeLleHns O FOAHOCTU KOHTPONMpye-
MOro 13genus.

lpYMeHeHe NNEHOYHOW TEXHONOrUK
KOHTPO/MS COBMECTHO C Mocneaylolen
OUMOPOBKON B MecTe MNpPOBEAEHUS KOH-
TPOAs BCTyNatoT B KOHKYPEHTHOE COpeB-
HOBaHWe C CMCTeMaMM KOMMbIOTEPHOW pa-
avorpadum u undposon paguorpadum —
CR[1]n DR.

B HacTosilee Bpemsi O HaMepeHun op-
raHu3oBaTb LWGbPOBLIE apPXMBbI CHUMKOB
3aBWIM TaKuWe KpPYMHble KOMMaHUM KaK
«raznpom» n «TpaHcHedTb». MNogaBnsioLee
KOJIMYECTBO PEHTTEHOBCKUX CHUMKOB 3TUX
KOMMNaHWI NPOU3BOAUTCS B MONEBbLIX YCNO-
BMSX Ha NNeHKy. Ha AaHHbIi MOMEHT Cu-
ctembl DR B Poccun npumeHsioTcs Kpaw-
He pefKo, ecnu U UCNONb3YeTCs anbTepHa-
TUBHas NNeHKe TexHonorus, To aTo — CR.
CuctemMbl KOMMNbIOTEPHOW paaunorpadun
BCE Yalle WCrnonb3ylTca TeppuTopuasb-
HbiIMW  noapasaeneHusamu  «fasnpoman»
N «TpaHCHePTW».

Mo Hawen oueHke cuctembl CR oKa-
3blBalOTCA 60see BbIrOAHbI C 3KOHOMMUYeE-
CKOWM TOYKM 3peHus, T. K. 3aTpaTbl Ha 060-
pyaoBaHvWe 6yayT MpUMEPHO OfMHAKOBbI,
a 3aTpaTbl Ha pacxofHble MaTepuanbl 1 co-



Main feature:

JepxaHue nabopaTtopHON KOMHaTbl 6yayT
CYWeCTBEHHO MeHblle ans cuctem CRY,
NMOCKOSbKY AS1F NOSIly4eHns LndpoBoro n3o-
OpaxeHns C MOMOLLbIO MNEHKU HEOBXOAM-
MO UMETb:

— COBCTBEHHO NJIEHKY, KOTOPYIO MOXHO UC-
nonb30BaTh TONbKO 1 pas;

— XMMUKaTbl ANna ee GoTo06paboTKu;

— NPOSIBOYHYIO MaLLUUHY;

— oumMdPOBLLMK pagnorpadUyecKkmux CHUM-
KOB;

— KOMNblOTep ¢ cooTBeTCTBYIOWMM 0.
[na cuctem KOMMblOTEPHOW paguorpa-

duun TpebyeTcs:

— 3anoMuHalowas nnactmHa, Ucnonb3ye-
Masi MHOFOKPAaTHO (A0 HECKObKMUX ThiCAY
pas);

— CKaHep ang cyuTbiBaHWa MHdOpMaLmu
C 3aMoOMUHaIoLWMX NNACTUH;

— KOMNblOTep ¢ cooTBeTCTBYIOWMM 0.
CnepyeT TakKe OTMETUTb, 4TO BpeMs, 3a-

Tpa4yMBaemoe Ha OfHYy 3KCMO3ULMIO, B CU-

ctemax CR 06bI4HO B HECKOJ/IbKO pa3 HUXe,

4YeM NP IKCMOHUPOBAHUMN Ha NNEHKY.
Takum o06pa3om, MCMoNb30BaHWE Cu-
cTeM  ounbpoBKKM  paguorpadryecKux

CHUMKOB BUWAWUTCH pa3yMHbIM ANns co3fa-

HUA LMPPOBLIX KOMUA CHUMKOB. [pu aTOM

OLUMOPOBKY CHUMKOB 3KOHOMMUYECKM Lie-

necoobpas3Ho NPOBOAWUTL B CreLManbHbIX

LleHTpax ans oundpoBKu. Ecnu e nonyye-

HME UMPPOBOro M3obpaxeHus TpebdyeTcs

B MecTe NPoBeAeHUA KOHTPONSA HEMEANEH-

HO, TO AN5 3TUX LieNen, Mo Hallemy MHEHHIO,

paunoHanbHO NPUMEHEHUEe CUCTEM KOM-

nbloTepHON paguorpaduu, Tak Kak B 3TOM
cny4ae CKOpPOCTb Moayd4eHus LndpoBoro

M306parkeHnss 3aMeTHO BhILLE.
[MoNoOXUTENBHbLIA 3KOHOMUYECKUN 3d-

deKT OyaeTr AocTuratbCs TOMbKO B TOM

cnydae, ecnv nocne cosgaHus Lndposon

KOMWW NMNeHKa-opuruHan éyaet nepepabo-

TaHa. Torga He NpuaeTcs TpaTUTb CPEeAcTB

Ha ee XxpaHeHue.

Poccuiickue n mexayHapopaHbie
cTaHpapThl

B Poccun Ha paHHbIM MOMEHT He Cy-
LecTByeT rocyfapCTBEHHOro craHaapTa
W COOTBETCTBYIOLLMX HOPMATUBHbLIX [OKY-
MEHTOB, KOTOpble MO3BOAAAN Obl XPaHWUTb
TOMIbKO LMOPOBYIO KOMUIO paguorpapuye-
CKOro CHMMKa. XpaHeHne U CHUMKa, U ero
LMdpoBON KOMWUK BPSA M UMeeT CMbIci. B
CBA3M C 3TUM 3ajayva BHejpeHusa B Poccum
cTaHzapTta Mo ouMdpoBKE PEHTTEHOBCKUX
CHUMKOB SIBNAETCA BECbMa aKTyaJIbHOMN.

MofO6GHbLIM CTaHZAPT [OO/MKEH YYMUTbI-
BaTb KaK CylWecCTBYOLNE POCCUNCKKE
cTaHAapTbl MO pajuvaLMOHHOMY KOHTPO-

1 Bonee AetanbHOe CPaBHEHWE Pa3/IMYHbIX TEXHO-
norun unudposomn paguorpadun u paguorpadumn ¢ uc-
Nnosib30BaHWEM PEHTTEHOBCKOM NNEHKM Mbl NNaHUpyeM
NPUBECTU B OTAENbHOW CTaTbe (1pUM. aBTOpPOB).

IU nuTEPIOHHC

Digital Radiography

N0, TaK U MEXAyHapoLHbIA ONbIT.
lMonoxeHus HOBOro ctaHjapTta no
OUMDPOBKE HE AO0MKHbI OblTb MU3-
ObITOYHBIMU U MPOTUBOPEYUTL AEN-
cTByloLWMM poccuickum FOCT.

3a pyb6exxom — B EBpone
n CLA — cyuectByetr cTaH-
JapT no oundpoBKE PEHTIEHOB-
CKUX  M300paKeHwn, Mony4eH-
Hbix Ha nneHke — ISO 14096,
Bblweawun B 2005 1. [3, 4]
B Poccuu xe [0 c1Mx Mop OCHOBOIMO-
naratlolwmnmM AOKYMEHTOM SIBASETCA
FOCT 7512-82 [5]. CywecTBytowias
npaKTUKa NpPUMEHeHUs paguauu-
OHHOrO KOHTPOAS B MPOMBbIWAEH- 102

108 —

10°

104

103

ApKOCTb Heratockona, Ka,/m?

MnoTHOCTb
noyepHeHus,
efl. oNTUYecKomn
NIOTHOCTH

HOCTU OnuMnpaeTca Ha 3TOT CTaHAapT, 0
Ha ero ocHoBe HanucaHbl PyKOBO-

AAlmMe OOKyMeHTbl 60JbLIMHCTBA
opraHusauum.
[OCT 7512-82 6bI1  Ha-

nucaH 6onee 30 net Hasaa. OaHako
Ha JAaHHbIn MoOMeHT 3toT [OCT pen-
CTBYeT Ha Tepputopun Poccun u ume-
€T Ccuny 3aKoHa. WMIMeHHo noaTomy
B Hallen cTaTbe Mbl 6ygeM PYyKOBOACTBO-
BaTbCA MONOXEHUSMM [AAHHOro CcTaHAap-
Ta. N B cuTyauuun, Korga mexayHapoaHble
CTaHAapTbl coaepxat TpeboBaHUSA, OTIW-
yatowmecs ot TpeboBaHun MOCT 7512-82
(Hanpumep, K APKOCTM HeraTockona), 6y-
[IeM cnefoBaTtb TPE6OBAHUAM OTEYECTBEH-
HOro cTaHgapTa.

Anana3oH onTu4ecKux NAOTHOCTEH

MpoaHanu3upyem TpeboBaHUa PoCCUn-
CKMX [JOKYMEHTOB, KacalolMeca Bennyu-
Hbl OMTUYECKON MNOTHOCTU CHUMKOB. BoT
410 3anucaHo B OCT 7512-82 no nosogy
HUXHEW rpaHuLbl Anana3oHa ONTUYECKUX
NJIOTHOCTEN:

«5.1 ... yMeHblLIEeHne ONMTUYECKOM MJ10T-
HOCTU M306paKeHnsi cBapHOro coeguHe-
HMS1 Ha J1I060M y4aCTKe 3TOro m3obpae-
HUSA MO OTHOLIEHUIO K ONTUYECKOH M10T-
HOCTU B MecCTe YCTaHOBKM POBOJIOYHOIO
aTaz0Ha 4yBCTBUTEbHOCTU UM MO OTHO-
LIEHUIO K ONTUYECKOM MJI0THOCTH M306pa-
EHUS KaHaBOYHOro MW MaacTUHYaToro
3Tas0Ha 4YyBCTBUTENIbHOCTU HE [OJKHO
npessbiwats 1,0...

6.2. CHUMKM, JonyLeHHble K paclumg-
POBKe, [AO/KHbI yAOBIETBOPSITh TpeboBa-
HUSM: ... onTMYecKasl M/1I0THOCTbL M306pa-
EHUI KOHTPOUPYEMOro y4yacTka LlWBa,
OKOJIOLLOBHOM 30HbI M 3Tas0Ha 4yBCTBU-
Te/IbHOCTU [JOJIXKHa 6bITb HE MeHee 1,5;

YMEHbLUEHNE  ONTUYECKOHM  M/IOTHOCTHU
U3006paxKeH1si CBapHOro COeAMHEHUS Ha
JII060M y4acTKe 3TOro M306paKeHus Mo
CPaBHEHMIO C ONTUHECKOM M/IOTHOCTLIO M30-
OpaeHusi atasoHa YyBCTBUTE/IbHOCTH He
Ao/mkHo npesbiwats 1.0.»

Takum o6pa3om, ecnn npoaHannM3upo-
BaTb 3TU MOJIOXKEHUS, TO MOXHO MNPUATH

G@KPONYC

Hay4Ho-Mpon3BOACTBEHHbIN LleHTp

1 2 3 4 5

Puc. 1. Tpe6oBaHMS K APKOCTU HEraTOCKOMOB
B OCT 108.004.110-87

K BbIBOJlY, YTO HWXXHWIM [Mana3oH onTuye-
CKOM MNOTHOCTU noanexalero pacwunod-
poBKe (LIOB, OKOMOLIOBHAsA 30Ha) y4acTKa
CHUMKa M 3TaNoHa He A0MKEH OblTb MEHb-
we 1,5.

K coxaneHnuio, TpeboBaHME K HUKHEMY
nopory OMNTUYECKMX MNOTHOCTEM CHUMKOB
CchHOpPMYNMPOBaAHO HEAOCTAaTOYHO YeTKO.
B cBSA3M ¢ 3TUM cHMTAEM Pa3yMHbIM, YTOObI
B HOBOW pedaKuuu cTaHAapTa Mno peHTre-
HOBCKOMY KOHTPOJIIO HUXHWM NOPOr OnTu-
YECKMX MNOTHOCTEN CHUMKOB 6bln cHopmy-
NIMpPOBaH B ABHOM Buje.

BepxHUi AManas3oH ONTUYECKMX MNOTHO-
CcTen HeABHO 3ajaeTca B pa3aene 6.1.

«6.1 ...Cnegyet wncnonb3oBaTb He-
raTtocKornbl C  PEryMpyemMbiMU  SIPKO-
CThl0O U pasmepamu OCBELEHHOro oJs.
MaKkcumanbHasi  SIPKOCTb  OCBELEHHO-
ro nonsi AoO/LKHa CoCTaB/isiTb HE MeHee
1072 kg /m? rae [ — onTuyeckas naoT-
HOCTb CHMMKa. Pa3mepbl 0cCBeLeHHOro
1051 AOJIXKHbI PErynnpoBaTbCcs Mpu Mno-
MOLLM MOABUXKHbIX LUTOPOK MU 3KPAHOB-
MacoK B TaKux npegenax, 4tobbl ocBe-
LJEHHOE 0/1€ MOJIHOCTbIO NEPEKPbLIBA/IOCH
CHUMKOM.»

CnepoBaTtenbHO, B cooTBeTcTBMU ¢ TOCT
7512-82 MUHUManbHaa ApPKOCTb, obecne-
ynBaemasi HeraToCKOMOM rfocne YCTaHOB-
KW CHMMKa AN NpPocMOTpa, AO/MKHaA ObiTh
He MeHbLue 100 Kka/m2

310 nonoxeHune NOCT 7512-82 BbI3bI-
BaeT HeMaso crnopoB. B oTpacneBom cTaH-
napte OCT 108.004.110-87 [7], pa3pabo-
TAHHOM B COOTBETCTBUMU C TPEGOBAHUSAMMU
MK 1514-72 [8], npuBoautcs rpadvk ang
peKoMeHayeMOoro aMana3oHa spKocTen He-
raToOCKOMNOB B 3aBUCMMOCTKU OT MJIOTHOCTHU
noYyepHeHUsa nneHkn (puc. 1), n3 KoTto-
poro cnegyet, 4To AN MPOCMOTPa CHUM-
KOB IPKOCTb HEraTOCKOMOB AO/MKHA ObITh
He MeHee 30 Ka/M? Ans CHUMKOB C MJOT-
HocTbio Ao 2,5 B, n He meHee 10 Ka/m?

NOT World Review 3 (61) September 2013
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Tabn. 1. CoBpeMEHHbIE HEraToCKOonMblI,
npeacTaBieHHble Ha POCCMMCKOM PbiHKe

llufiposaq paguozpadhus

Tabn. 2. MMHUManbHble Tpe60BaHNSA MPUHALJIEKHOCTH
oumnbpoBLLMKa K onpeaeneHHOMY Knaccy

lNpumeyaHue: Tabnuua cocTaBfieHa MO Npocbbe aBTOPOB 3amecTuTenem
TexHuyecKoro gupektopa 000 «Hbtokom-HAT» . A. MenbKaHoBHUYEM.

LN CHUMKOB C 60fbluel MNOTHOCTbLIO.
AHanorunyHole TpeboBaHWUa cogepratcs U
B 60nee No34HEM JOKYMEHTe — cTaHaap-
Te EN 25580. Tem He MeHee, B AaHHOM
Bonpoce NOCT 7512-82 ao cux nop octa-
€TCq OCHOBOMoONaralwWwmnmM [LOKYMEHTOM,
UMEHHO OH onpeaenseT TpeboBaHUS K Ap-
KOCTW HEraTocKomnos.

M3BeCTHO, YTO B COOTBETCTBMMU C 3aKO-
HOM Bebepa-dexHepa (puc. 2) NOporosbIv
KOHTpacT (MMHWMaNbHbIA KOHTpacT, BOC-
NPUHUMaeMbli rnasom) ALHOD/L 3aBUCUT
OT ipKoCTU dhOoHa, Nnpu4em Hanbonee BbiCo-
Kas YyBCTBUTENIbHOCTb (MMHUManbHbINA MO-
POroBbIM KOHTPAcCT) AOCTUraeTcs npu ap-
KOCTU MCKOMOIro O6beKTa, 6/IM3KON K ap-
KocTn doHa. M3 aHannsa rpadmKoB MOXK-
HO BMAETb, YTO NPU APKOCTU GOHa, paBHOM
310Ka/M? (KpacHas KpuBas), MUHUMasb-
HbIM NMOPOroBbIM KOHTPACT COCTaBSET Be-
JMUUHY ~ 2,2 %, Npu 34 KA/M? (CUHSA KpU-
Bas) — OyaeT xyxe: ~ 3,8 %. CKopee Bcero,
UMEHHO 3TUM 06bsAcHAeTCH TpeboBaHWe
[OCT 7512-82 umeTb SpKOCTb 3a NpocBe-
4YMBaeMbIM CHUMKOM He meHee 100 Ka/m?:
B 3TOM CAy4ae Npu NpaBuIbHO BbiGPaHHOM
SAPKOCTU HOHaA MWHUMaIbHLIK NMOPOroBbLIN
KOHTpacT 6yaeT ~ 2 %.

Taknm 06pa3om, Ucxoas U3 TpeboBaHUs
[OCT 7512-82 (NyHKT 6.1), BEpPXHIOIO rpa-
HWLY NJIOTHOCTU CHUMKa 3afaloT BO3MOXK-
HOCTW HEraToCKOMOB, AOCTYMHbIX B HACTONA-
wee Bpems. [leno B TOM, 4TO roBOpUTbL 06
N306parKeHnsax fedeKTOB MOXHO TOMbKO
Torga, Korga CHUMOK AonylleH K pacwud-

B mupe epaspywanieeo Koumpong 3 (61) Cenmsdpn 2013

poBke. Ecnu e Heratockon He cnoco6eH
obecneyntb Tpebyemyto ApKOCTb, TO NMEH-
Ky Ha HeM dopManbHO HeNb3s aHanu3upo-
BaTb W pacluMdpoBbLIBATH.

B Ta6n. 1 npuBeaeHbl napameTpbl Hera-
TOCKOMNOB, NpefsiaraeMblXx Ha POCCUUCKOM
PblHKE, U BEPXHWE TpPaHuLlbl MNOTHOCTEN
CHWMKOB, KOTOPbIE C UX MOMOLLBIO MOXHO
KOHTponupoBaTtb B cooTBeTcTBUM ¢ OCT.
B aton ke Tabnuue ang cpaBHeHWa Mnpu-
Be[leHbl JaHHble, COOTBETCTBYIOLLME 3apy-
GEeXHbIM CTaHhapTaM. B Hux Tpe6GoBaHus
K SIPKOCTU W306paXkeHus npocseynBae-
MOr0 CHUMKa MeHee ecTkue, yem B NOCT
7512-82. OgHaKo M B 3TOM Cny4ae 3aMeT-
Has 4acTb HEraTtoCKONOB He MOXET 6blTb
ucrnonb3oBaHa Ans NPOCBEYUBAHUS CHUM-
KOB C NNOTHOCTbIO 4,0 1 BhILE.

TakuM 06pa3om, B COOTBETCTBMU C POC-
CUMCKWUM CTaHAapTOM, HX OAWMH U3 Npeana-
raemMblX Ha PblHKE HEFaTOCKOMOB HE MOXET
ObiTb MCNOMb30BaH AN MPOCBEYMBAHMA
CHUMKOB C MJIOTHOCTbIO Bbiwe 3,7. Takue
NMOTHbIE CHUMKM HE MOTYT 6bITb AONYLLEHbI
K pacwmndpoBke. OHM NpU3HaIOTCS Heroa-
HbIMW, U AOSIKEH NPOU3BOANUTLCS NOBTOP-
HbI KOHTPOJiIb, H@ OCHOBaHWUU KOTOPOro
W NPUHUMaETCA pelleHne 0 roAHOCTU 06b-
€eKTa.

O4yeBMOHO, 4TO HET cMbicna ouudpo-
BblBaTb MEPBbIN — MAOTHbIN — CHUMOK
n co3gasaTb ero Luubposylo Konuo. Hago
OTMETUTb, YTO OLIMDPOBLIMK NPU 3TOM MO-
TEeHUManbHO CnocobeH KayeCTBEHHO OTo-
6pa3unTb BCe AeTaNn CHUMKA.
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. ManbHast NpPOCBEYMBaEMOro CHUMKa MNapametp Knacc DS | Knacc DB Knacc DA
apKa He- -
SAPKOCTb, COrnacHo ctaHaaptTam
raTockona p « [Anana3zoH nnotHocTew (Dy), 05+45 0.5+ 4.0 05-35
10°ka/ roCT ASTME e.0.M.
m? 7512-82 Sl 1390-90
i - Pa3psiagHOCTb OLMPOBKHU >12 >10 >10
X-LUM 17 22 32 32 KoHTpacTHas 4yBCTBUTENb-
HIC-1k 30 2,5 3,5 3,5 HOCTb MO NNOTHOCTU AD ¢ <0,02 <0,02 <0,02
RB3 40 2,6 36 36 B npeaenax Dy
HC
85x400 40 e 36 >0 < O
RB2 43 2,6 3,6 3,6 i — L-¢poH — 310 Ka/M?
RBO 55 2,7 37 37 qé‘
H-300 70 28 38 38 <
H-300
LUX 100 3,0 4,0 4,0
HIrc-1 120 31 4,1 4,1
OO D 155 3,2 4,2 4,2
X3
BMS-5 200 3,3 43 43 L-¢gon — 34,4 ka/m?
RB11 260 3,4 4,4 4,4
Wilnosol | 5
B \ 470 3,7 4,7 4,7 FApKocTb L, Ka/M
HI “Super
0 [ [ [
10 100 1000

Puc. 2. [oporoBbI KOHTPACT NPW Pas3IiHOM OCBELLEHHOCTU hOHa

Mcxoas M3 COBGCTBEHHOrO MpaKTuye-
CKOro onbiTa, MOXEM YTBepXAaaTb, 4TO
B Poccuu peaKo onepupyroT CO CHUMKaMM,
NAOTHOCTb KOTOPLIX MPeBbIlLaeT 3.

Tem He MeHee, B psaae pyKoBOASLLIMX A0-
KYMEHTOB, AeWCcTBylOLWMX B Poccun B Ha-
cTosilee BpeMs, SBHO MPOC/EeXMBaeTCs
TEHAEHUMSA K MNpUMeEHeHuto 6onee nnot-
HbIX CHMMKOB. [lpvBeaem BbIAEPKKN U3
nByx PO «asnpoma». B CTO Tlasnpom
2-2.4-083-2006 3anucaHo: «.. onTuye-
CKasi M/J0THOCTb CaMOro CBET/IOM0 y4acT-
Ka CBapHOro wwBa AO0/HKHa ObiTb HE Me-
Hee 1,5 e.o.n.» (c. 75). B uHCTpYyKUMM MO
CBapKe MarucTpaabHOro rasonpoBoja
BoBaHeHKOBO-YxTa ¢ pabo4yMm OaBfieHu-
em go 11,8 Mla pernameHTupyeTcs cneay-
IOLLAA HUMKHAS rpaHuLa ONTUYECKUX MNOT-
HocTen: «BesimynuHa onTu4ecKom rnaoTHOCTU
CcaMoro CBET/ION0 y4acTKa CHUMKa [O/KHa
6bITb He MeHee 2,3 n He 6osee 6,0 e.o.n.
ANn51 ypoBHSI KadecTtBa «B» u He meHee 2,0
n He 6onee 6,0 e.o.n. 4151 YPOBHSA Kaye-
cTBa «A» (n.n. 5.6.2.7 , ¢. 54). 310 03HaYa-
€T, 4YTo B GAnKanwem Gyaywiem Aonsa naort-
HbIX CHUMKOB (Bbllle 3) MOXET BO3pacTy.

Tenepb o6patumcs K TpeboBaHUAM
ctaHgapTta ISO 14096, Kacawolwmmcs Au-
ana3oHa OMTUYECKUX MAOTHOCTEN CHWUM-
KoB, o6pabaTbiBaeMblX OLMPPOBLIMKAMM
(3Tn TpeboBaHUs MpuBeaeHbl B Tabn. 2).
CraHgapToM onpefeneHbl TpW  Knacca
oundpoBwmkoB: DA, DB, DS, npu atom
CKa3aHo, 4TO A1 COXpaHeHus uumdpo-
BOM KOMWW C YHUYTOXKEHWEM OPUrMHaNb-
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Ta6n. 3. MNapameTpbl nneHok AGFA NDT

ABTOMaTM4ecKasa 06paboTKa
Xumpeaktusbl: G135/G335 — Bpemsi 06paboTku: 100 c. TemnepaTypa 06paboTku: 28 °C
paguneHT G (o G/o, cr«:ggcn: [o3za, mIp

Tunnnenkn | CEN | ISO | ASTM | D=2 | D=4 | D=2 (D=2 S D=2
D2 c1 T1 cned, 52 9,1 0,014 | 371 32 22,3
D3 c2 T1 | 4,7 8,6 0,016 | 294 64 14,0
D4 Cc3 T2 | 4,6 7,6 0,020 | 232 100 8,7
D5 c4 T2 | 4.4 7,6 0,026 | 169 200 4,6
D7 C5 T3 Il 4,4 7,6 0,031 | 142 320 3,2
D8 Cc6 T4 1] 4,1 52 0,035 | 114 400 2,2

HOMO CHUMKa MOAXOAAT TONbKO OuUMPPOB-
MKW, COOTBETCTBYIOLLME BbICLLIEMY Kiaccy
DS, 7. e. cnoco6Hble oundpoBbIBaTL OYEHD
NAOTHbIE CHUMKM C MNOTHOCTLIO 4,5.

M3 npoBeLeHHOro aHannaa cnegyert, 4To
AN OUMPPOBKMU CHUMKOB, UCMOJIb3YEMbIX
B HacTosiwee Bpemsa B Poccuu, B 60Mb-
WMHCTBE Cny4aeB [OCTATOYHO CKaHe-
poB, yaosneTBopstoLmx kKnaccy DA, B pea-
Kux cnyqasx — knaccy DB. Knacc DS mo-
eT OblTb BOCTPEOOBAH, €C/N TOSIbKO NpU-
HATb TPe6OBaHUA K MHTEHCUBHOCTU CBETA
3a NpocBeynMBaeMblM CHUMKOM, PEKOMEH-
ayemble He TOCT 7512-82, a 3anagHbiMu
CcTaHJapTamu.

MNpn pa3paboTke POCCUMCKMX cTaHdap-
TOB Ha ouMbPOBKY CHUMKOB AN9 nocneny-
IOLWero XxpaHeHus LUOPOBOro M3obpaxe-
HUS C YHUYTOXKEHWEM OpUTMHaNa CYUTaem
npaBWNbHbIM NEPECMOTPETb PAL NONoXe-
HUi 1ISO 14096. Heob6xoaMMO paspeLmnTb
OUMPPOBKY CHMMKOB Ha 060pyaOBaHuWM,
cooTBeTcTBYlOWEeM Knaccam DA n DB no
KOHTPacCTHOM 4YyBCTBUTENbHOCTM MO NAOT-
HOCTU M C pas3psaHOCTbiO OUMPPOBKU He
MeHbLle 12 6uT, ecnm NAOTHOCTb CHUMKOB
He npeBblwaeT 3,5 nnn 4 CoOOTBETCTBEHHO.
B atom cnyvae ounodpoBLMK GUINYECKU He
MOXET YXYALWWTb Ka4€CTBO CHUMKOB.

KoHTpacTHasa 4yBCTBUTE/IbHOCTb
Nno ONTUYECKOW MJIOTHOCTH

Kak BMaHO M3 Tabn. 2, oUMPPOBLUNKH,
cooTBeTcTBYOWMEe Knaccam DA, DB m DS,
JIONMIKHbl UMETb MPUBEAEHHYIO KOHTPACTHYIO
4yBCTBUTENLHOCTb AD . He G6onee 0,02. Mo
onpegeneHuto, JaHHOMy B cTaHgapte I1SO
14096 (n. 3.14), KOHTpacTHas YyBCTBUTENb-
HOCTb MO M/JIOTHOCTU €CTb HauMeHblUee 13-
MEHeHWe MNOTHOCTU CHUMKa, paspellae-
MO€e AUruTan3epom, KOTOpoe OnpeaenseTcs,
rnaBHbIM 06pa3oMm, LYMOM Anrutansepa.

B cootBeTcTBMM CO  CcTaHZapTOM
ISO 14096 (n. 4.1.5):

«B OCHOBE OLEHKM KOHTPAaCcTHOH 4yB-
CTBUTE/ILHOCTM 10 MIOTHOCTU AD  NEXUT
BbIYMC/IEHME CTAHAaPTHOIO OTKIOHEHUS

WERKSTOFFPROFUNG - UMWELTSCHUTZ
77/ MEDIZINTECHNIK - SICHERHEITSTECHNIK

IU nuTEPIOHHC

O, COCEAHMX MUKCcenen B 06/1acTu MseH-
KM C MOCTOSIHHOM OMTUYECKON MI0THOCTbIO.
TaKoe BblYMC/IEHNE [O/HKHO MPOU3BOAUTL-
CSl Ha OUMPPOBAHHbLIX 3HAYEHUSIX Kaju-
6pOBaHHOM OMNTUYECKON MIOTHOCTU M/IEH-
ku D(gl). Ansi yno6cTBa BO BCEX CAEAYIOLMX
c/yqasx paccMaTpmuBaeTCsl OKPECTHOCTb U3
225 nukcenen. CtaHgapTHOE OTK/IOHEHME
0, KannbposaHHoM naotHoct D(gl) pac-
cyuThIBaeTCs ANnA 3TMX 225 3HadYeHui Ha
38aHHOW CTyrneHu NioTHOCTH Mo Gopmye

1 225 1 225 2
° =227 | 2 |D(E) - 525 2, D(El,)

3HaveHne G, npeAcTaBaser Cco6CTBEH-
HbIV WyM AMruTansepa npu paccMmaTpu-
BaeMoOM 3Ha4yeHuu ONTUHECKOH  M/10T-
HocTn.  CnepoBaTtesibHO,  KOHTPAcTHYIO
4yBCTBUTE/IbHOCTb M0  [JIOTHOCTH  (NpH-
BeIEHHYI0 K pa3mepy nukcesns 88,6 MKM,
P — ¢aKTtn4yeckuii pasmep nukcens aurm-
Tansepa) MOXHO BbIYUC/INTL 10 dopmyne:
AD, = 26,(P/88,6 MKM).

[na cpaBHEHUS KOHTPacTHOM 4yBCTBM-
Te/IbHOCTH M0 JIOTHOCTU Yy AUruTan3epos
C pasHbIM pasMepoM MUKCENS 3Ha4YeHue
AD_, oTHOCHTCSl K KBajpaTHOMY MUKCENo
pasmepom 88,6 MKM. 3TOMy COOTBETCTBYET
anametp aneptypbl 100 MKM MUKPOAEH-
cUTOMETPAa, MCMOSIb3YeMoro Ansi usmepe-
HUSI rPaHyIssPHOCTU MIEHKM M0 CTaHAapTy
EN 584-1».

Takum o6pasom, npegnonaraeTcs, 4TO
AN OUMPPOBLUMKOB, COOTBETCTBYIOLLMUX
Knaccam DA, DB n DS, cO6CTBEHHbIN LIyM
Avrutansdepa no naoTHOCTU G, NPUBEAEH-
HbIM K anepTtype 100 MKM, He JOMKeH npe-
BblWwaTtb Benn4mHbl 0,01.

O4HaKo KayecTBO MONYYEHHOro Mpu
ounMdpoBKe U306parkeHUs onpegensertcs
He TO/IbKO LWYMOM AuruTtansepa, Ho v rpa-
HYNSPHOCTbIO MJIEHKU WKW COOTBETCTBYIO-
WKM KaXAOMy TUMY MJIEHKW WYMOM G .,
KOTOpPbIW, KaK NpaBuno, onpeaensercs npu
NAOTHOCTU CHUMKa D = 2.

G@KPONYC

Hay4Ho-Mpon3BOACTBEHHbIN LleHTp

B Ta6n. 3 npuBeaeHbl NapameTpbl LWKPO-
KO pacnpocTpaHeHHbIX nneHok Agfa NDT.
BuaHo, 4TOo ana nneHok tvunoB ot D2 go
D8 napametp o, ., MeHsaeTca oT 0,014 go
0,035.

M3BeCTHO, 4TO cyMMapHas norpeLwHocTb
O, ONPESENAETCH KakK:

G2DE = 02DIGITIZER + 02FILM.

DnyKTyaLmMio  ONTUYECKOW  MAOTHOCTU
NAEHKM BbI3bIBaIOT ABa OCHOBHbIX daKTopa:
— pa36poc pa3MepoB NPOABMEHHbIX 3epeH

M paBHOMEPHOCTb WX pacnpefeneHns

B 9MY/bCUM (ONpPeaensieTca CBOMCTBaMu

NAEHKN);

— dnyKTyauun Ynucna KBaHTOB, MOT/OLLEH-

HbIX B NJIEHKE.

Mcxopa w3 onpefeneHns ONTUYECKOW
NAOTHOCTK, 3aKoHa HyTTMHra u nonaras,
YTO KaKAbl MOI/OLWLEHHbIA KBaHT fJaerT,
no KpavHen mepe, OJHO aKTMBMPOBaHHOE
3epHO, HaMu OblIO MONYYEHO COOTHOLUE-

2] .
HWe? ana GAyKTyaLumuu NIOTHOCTU Gy, 0

FILM

1 1
6. =0D- +|1+ 8%
FILM ’
NY NY
rae OD — BenMyYnMHa OMNTMYECKOM NNoT-

HOCTH; Ny — YUCNIO MNOTNOLEHHbIX KBaH-
TOB; 62Sg — CTaHOapTHOE OTKJIOHEHUE OT-
HocuTeNbHOM (NIyKTyauuun pasmepa 3epHa
MIEHKM.

3HavyeHne KOHCTaHTbI 82Sg HEU3BECTHO,
O[lHaKO €ro MOXHO BbI4UCNIUTb, ECIN 3HATb
BCe OCTallbHble BE/IMYUHbI B AaHHOW ¢dop-
myne. ®yKTyauumn nioTHOCTU G, U3BECT-
Hbl AN nneHoK AGFA NDT npu nnoTHOCTH
noTeMHeHWs 2, BENMYUHA Ny Oblna BblYMUC-
JIeHa HaMu C MOMOLLbID KOMMbIOTEPHOIO
MOJeNMpoBaHus.

Ona  3atnx uenem Mbl UCMNOSb30Banu
KOMMbloTepHyto nporpammy «MCC 3D» [6].
B aTo# nporpamme 6bina co3gaHa To4Has
MOJ€eNb PEHTrEHOBCKOW MIEHKW U MPOns-
BEAEeHO MoJenMpoBaH1e B3aMMoaencTBuUS
raMmma-KBaHTOB C 3epHaMW YyBCTBUTESb-
HOro cnosl NieHKkK. B pesynbtarte 6biIn No-
Jly4eHbl KpuBble COOGCTBEHHOrO CTaHaapT-
HOr0 OTK/IOHEHUSI OMTUMYECKOM MIOTHOCTU
NJEHOK B 3aBUCUMOCTM OT BENUYUHBI ONTH-
YeCKOM MIOTHOCTK.

Ha puc. 3 npeacrtaBneHbl 3aBUCUMO-
CTU G, ,, AN ABYX NIEHOK TUMNOB D2 u D7
u o, aurutansepa Vidar NDT PRO B pexu-
Me 570 dpi. 3TV BeNMYUHbI NpPUBEOEHbI
K aneptype 100 MKM.

®ayKTyauum MNoTHOCTU MAEHKU G,
KaK BWOHO M3 3TOr0 PUCYHKa, MEHSAIOTCA
C UBMEHEHWEM ee ONTUYECKOM MNOTHOCTH.

TakXe BMAHO, 4YTO BO3MOXHOCTb MC-
nonb3oBaHung aurutansepa Vidar NDT PRO

2 BblBOJ, A@HHOrO COOTHOLWEHWUSI [OCTaTOYHO TPo-
MO3AKWUI, Mbl He ByAeM YTOMASATb UM YuTaTens (Mpum.
aBTopOB).
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Tema Homepa:

A

/100

L

103

llufiposaq paguozpadhus

OnTuyecKkas NNOTHOCTb

1 2

3 4

Puc. 3. 3aBrcumocTb GnyKTyauumn NOTHOCTU, NpuBeaeHHoM K anepType 100 MKkM, ans nneHok Agfa NDT
D2, Agfa NDT D7 u aurutan3sepa Vidar NDT Pro oT N10THOCTHM MIEHKK

ang ouMdPOBKU CHUMKOB C MUHUMaASIb-
HbIM UCKaXKEHWEM 3aBUCHUT OT TUMa NJIEHKN
W MAOTHOCTU CHUMKa. TaKk ana nneHkn AGFA
NDT D7 3TOT Aurutamnsep MoxKeT 6biTb UC-
noJib30BaH A0 MJIOTHOCTU CHUMKOB = 4,5,
a ansa nneHkn AGFA NDT D2 — Tonbko Ao
nioTHocTM = 4,1.

Mpu agantaumn 3apyGexHbIx cTaHgap-
TOB K POCCUMCKMM YCNI0BUAM BYAET IOrMYHO
paclMpuUTb AMana3oH BO3MOXHbIX 3Haye-
HUN BENWUYUH MPUBELEHHOW KOHTPACTHOM
4yBCTBUTENBHOCTU AD, B 3aBUCHMOCTH OT
TMNa MCMNONb3YeMOW MNEHKU WU MIOTHOCTH
CHUMKOB.

MpocTpaHcTBEeHHOE pa3pelleHne

BTOpbIM BaXKHENLLMM NapamMeTPOM OLnd-
POBLIMKa ABNAETCSH €ro NPOCTPaHCTBEHHOE
paspelieHre. [pocTpaHCTBEHHOE pa3pe-
llEHWE COOTBETCTBYET HAUMEHbLLEMY Teo-
MeTpUYecKomy pa3mMepy 06bEeKTa, KOTOPbIN
MOXET ObITb pasnn4MM nocne ounubpoBKU
AUrnutTansepom.

PeHTreHoBCKaa MneHKa MnpeBOCXOAUT
BCe UMOPOBbLIE AETEKTOPbLI MO MPOCTPaAH-
CTBEHHOMY pa3speuweHuto. lpu pasmepe
3epHa MeHee 1 MKM MnéHKa moxeT 6e3
npo6aem rapaHTMpoBaThb pas3pelleHne no-
psaka 10 MKMm.

OLEeHUM BENUYUHY MNPOCTPAHCTBEHHO-
ro pa3pelleHunsi, KoTopoe HeobxoanMOo Ans
OLMGDPOBKU CHUMKOB, MOYYEHHbIX B COOT-
BetctBuM ¢ TOCT 7512. B paszgene 6.3 3a-
JlatoTCA 3HAYeHUs YYBCTBUTENBHOCTU KOH-
TPONS ANS Pas/MYHbIX TONLMH 06PasLIoB.
YyBCTBUTENBHOCTb KOHTPONIA HE  [0JIK-
Ha npeBblllaTb 3HAYEHWW, NPUBEAEHHbIX
B Tab6n. 4.

Takke B TOCT 7512 BBOAATCA OrpaHu-
YeHUs Ha BENIMYMHY FeOMETPUYECKON He-
pe3KocTW. 3Ta BenuMYMHa CBS3bIBAETCH C
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YYBCTBUTENbHOCTbIO KOHTPONSA: «.. reome-
TPUYECKasi HEPE3KOCTb M306PaXKeHnn ae-
PEKTOB Ha CHUMKaX Mpn pPacrosioKeHUU
MIEHKU BrJIOTHYIO K KOHTPOJIMPYEMOMY
CBapHOMY COEAMHEHUIO HE JO/KHA MPEBbI-
watb MosI0BUHbI TPEBYEMOM YyBCTBUTE/Ib-
HOCTH KOHTPO/IS1 MPKU YyBCTBUTE/IbLHOCTU A0
2 MM n 1 MM — npu YyBCTBUTENILHOCTH 6O-
nee 2 Mm».

o cyTM MMEHHO 34€ECb 3aI0XKEH KpUTEPUI
ns onpeaeneHns MMHUManbHOMO NPOCTPaH-
CTBEHHOrO pa3pelueHns. OundpoBLLMK a0N-
YXEH MMETb MPOCTPAHCTBEHHOE pa3pelleHne
BblLL€, YEM JONYCTMMas NO CTaHAapTy Hepes-
KOCTb M300paeHUsi 0ObEKTa Ha CHUMKE.
B aTom cnyyae 3Haunmas nHdopmaums o ge-
Tansix CHAMKa He TepsieTcs.

Otcioga cnepyeT BbiBOA, 4TO TpeboBa-
HWE K MPOCTPAHCTBEHHOMY pa3peLleHunto
OUMDPOBLIMKA [0MKHO onpeaenstbCs A0-
NyCTUMON HEPE3KOCTbIO MU paauaLMOH-
HOM TONLLMHOM KOHTPOMPYEMOro 06beKTa
N TpebyeMbIiM K1acCoM YyBCTBUTENbHOCTU
KOHTpONSA.

B yacTHOCTM, ANS MAEHKW, Ha KOTOPYHO
OblN1 CHAT o6pasel, ¢ pagMalUnoHHOW TON-
LLMHOW MeHbLIEe 5 MM, KOHTPONMPYEMbIN MO
nepBoMY Kiaccy, He06X04UM OLMPPOBLLMK
C paspelueHreM meHblie 50 MKM. B To xe
BpemMsa ang obpasua ¢ TonwuHon ot 20 go
30 MM noagonaeT ouMPpPOBLIMK C paspelle-
HMeM meHblue 200 MKM.

OTMEeTMM TaKxe, 4To, ucxoaa ma FOCT
7512-82, 3Heprus KBaHTOB, KOTOPbIMMU
Oblla 3KCNOHMpPOBAHa MNEeHKa, NULib KOoc-
BEHHO SABMIAETCA KPUTEPUEM ANS OrpaHu-
YeHWs No HEPE3KOCTH (M3aenuns ¢ 6onbluen
paavaLMoHHON TOJLIMHOWM MPOCBEYMBALOT-
csl Npu 60/1blIEM @aHOAHOM HaMPAXEHUN).

Tpe6oBanua MOCT 7512 K yyBCTBUTENb-
HOCTM MOAPa3yMEBAIOT, YTO HYKHO pas-

Ta6n. 4. HyBCTBUTENBbHOCTb KOHTPONS
NS Pa3/iMyHbIX TONWWH 06pa3LIoB
W KNacCoB YyBCTBUTENIbHOCTU

PagnauunoHHass  Ton-| Knacc 4yBCTBUTENb-
luMHa (B MecTe ycTa- HOCTH, MM
HOBKM 3TajloHa u4yB-

CTBUTENIbHOCTU), MM 2 3

Jo 5 0,10 | 0,20 | 0,20
aﬁﬁzimgB””’ 0,20 | 0,20 | 0,30
9»12 0,20 | 0,30 | 0,40
12 +20 0,30 | 0,40 | 0,50
20+ 30 0,40 | 0,50 | 0,60
30 +40 0,50 | 0,60 | 0,75
40 +50 0,60 | 0,75 | 1,00
50+70 0,75 | 1,00 | 1,25
70+ 100 1,00 | 1,25 | 1,50
100 + 140 1,25 | 1,50 | 2,00
140 + 200 1,50 | 2,00 | 2,50
200 + 300 2,00 | 2,50 —
300 + 400 2,50 — —

Nin4aTb KOHKPETHYIO METa/lIMYeCcKylo npo-
BOJIOYKY Ha OCHOBHOM MaTepuane metan-
Nla ¢ aHanorMyHbiMK napameTpamu. B Ha-
cTosilee BPeEMSA PEHTTEHOBCKMI KOHTPOSb
NPUMEHAETCS BO MHOTMX HOBbIX 061acTsX,
B YAaCTHOCTK, MPU KOHTPOE NevaTHbIX naart.
Tam Heo6xoAMMO BMAETb TOHYaMliMe Mo-
JIOCKM MeTanna Ha GoHe HeMeTanIM4eCcKon
NOANOXKM C 3aMETHO MEHbLLEN NOroLLato-
LLlen cnocoBHOCTLIO K M3nyyeHuto. B aTom
cnyvyae TpeboBaHUA K NPOCTPaHCTBEHHOMY
paspeLleHnto 1 YyBCTBUTENbHOCTU KOHTPO-
N1 CTAHOBATCH 3aMEeTHO cTpoxe. Takue e
cTporve TpeboBaHUS B 3TOM Clly4ae HYXHO
NPUMEHATb U K OUMPPOBLLMKAM CHUMKOB.

CpaBHMM Tenepb W3N0XEHHbIE MO-
NIOXeHna ¢ TpeboBaHWSMW  CTaHAap-
Ta I1ISO 14096, KacaloWwMMUCa NPoCTpaH-
CTBEHHOrO paspeleHns oundpoBLLMKa.
Tpe6oBaHUA K 3HAYEHWUAM NMPOCTPAHCTBEH-
HOro paspeLleHns NPU pasnnyHbIX IHEPTU-
X KBAHTOB MOHMW3WUPYIOWErO W3yYEeHUs,
MCMoNb3yeMbIX MPU KOHTpone o6pasuos,
npeactaBieHbl B Tabn. 5 [4, c. 8].

Kak BMAMM, OaHHbIA CTaHAApT CTaBUT
3aBMCMMOCTb MPOCTPaHCTBEHHOIO paspe-
LLIEHUS OT SHEPIUMN N3NYHEHUS, HO HE OT pa-
OVALUMOHHON  TOMUMHBI  KOHTPONMPYEMO-
ro o6beKTa. BenMyinHa npocTpaHCTBEHHO-
ro paspeLleHnsa He 3aBUCUT OT Tpebyemoro
KayecTBa KOHTPONS, a 3Ha4uT, Bcerga noa-
pa3yMeBaeTcs ero HamMBbICLIEE KaYecTBO.

OtTMeTnM, 4YTO B Tabnuue yKasaH Kak
pasmep nuKkcens ouuodpoBlLMKa, TaK
M NPOCTPaHCTBEHHOE pa3pelleHne, 3aaa-
BaeMOe€ YMCIOM Nap IMHWUMA Ha MUATUMETP.
MaKcuManbHO AOCTUXMMOE pa3spelleHue
uMdpoBOro Kn30b6parkeHus onpegenseT-
cs pa3mepoM nukcens. OgHaKo peanbHoe
NPOCTPAHCTBEHHOE pa3pelleHne MOXKeT
OblTb XyXe. MMeHHO noaTomy B Tabnuue



Main feature:

Tabn. 5. MruHUManbHble TpeboBaHUSA NMPUHAAEKHOCTU OLUMPPOBLLMKa K onpeaeneHHoMy

Digital Radiography

Knaccy cornacHo ctaHgapTty ISO 14096 — npocTpaHCTBEHHOE pa3pelleHne CUCTEM
ouMPpPOBKU CHUMKOB

Knacc DS Knacc DB Knacc DA

Pasmep MTF 20%, Pasmep MTF 20%, Pasmep MTF 20%,
nUKcens, | nap NMHWI/ | nukcens, nap nu- nukcens, nap nu-
MKM MM MKM HUIA/MM MKM HUIA/MM

<100 15 16,7 50 5 70 3,6

> 100 + 200 30 8,3 70 3,6 85 3

> 200 + 450,

7556, 169 60 4,2 85 3 100 2,5

192p 100 2,5 125 2 150 1,7

%Co, >1 MaB | 200 1,25 250 1 250 1

npUBEeAEHO 3Ha4YeHne NPOCTPaHCTBEHHOIO
paspeleHns B eaMHuLax nap TMHUM/Mm.

[MpM KOHTPONe CTanbHOro U3aenus
C ToNWMHOM oT 9 ao 12 Mm paboyee Hanps-
eHne Ha TpybKe A0MKHO 6biTb ~ 140 KB.
Ecnun pykoBoacteoBatbes ISO 14096, oum-
$poBUMK Knacca DS pomkeH uMmeTb
pa3mep nukcens He 6onbwe 30 MKM
M NPOCTPAHCTBEHHOE pas3pelleHne He
xyrke 8,3 nap NMHUN/MM. ITO O3Ha4aerT,
4TO pa3Mep MUHUMAIbHO Pa3UYNMOro
o6beKTa cocTaBnsgeT okono 60 MKM. [ng
obecrneyeHns 1-ro Knacca YyBCTBWUTENb-
HocTn no TOCT 7512 npu Takown TOMLK-
He Heo6xoaAnMMO BMAETb NMPOBOJIOYKY AMa-
meTpom 200 MKM, a 3Ha4yuT, reomeTpuye-
CKas Hepe3KocTb B cooTBeTcTBUM ¢ TOCT
[omKHa 6biTb MeHblie 100 mkm. Hanuuo
M30bITOYHOCTb TpeboBaHWM cTaHAaapTa
ISO 14096.

lMpM KOHTpONe CTanbHOro U3aenus
¢ TonwmHom ot 40 go 50 mm pabouee
HanpshkeHne Ha TPyoOKe AOMKHO O6blTb
~ 240+ 280 KB. M Torga B COOTBETCTBUU CO
ctaHaapTom ISO 14096 oundpoBLIMK Knac-
ca DS ponmkeH obecneynTtb pasmep nuKce-
Nna He 6onblue 60 MKM U pa3pelleHne He
Xyxe 4,2 nap nMHui/Mm. COOTBETCTBEHHO,
MWHUMaNbHO pPas3inYMMbIi OOBLEKT [0-
eH umeTb pasmep 119 MkM. Mpu 3ToM Ans
obecneyeHuns 1-ro Knacca 4yBCTBUTESIbHO-
ct1 no FOCT 7512 npu TaKow TONLWUHE He-
06X0AMMO BUAETb NMPOBOSIOYKY AMAMETPOM
600 MKM, a 3HauuT, reomeTpuyecKas He-
pes3kocTb B cooTBeTcTBUM ¢ TOCT gonKHa
6bITb MeHbLle 300 MKM.

BbiBOAbI

1. HecmoTps Ha 10, 4to MOCT 7512-82
npeabaBAseT 605ee XKECTKYI0O HOPMY Mo ap-
KOCTM HeraToCKoOMa Mo CpaBHEHWIO C 3a-
nagHbiMW CTaHAapTamu, ero TpebGoBaHuWS
ABNSAOTCA 06593aTelbHbIMU ANS PEHTITEHOB-
CKOro MeTofla KOHTposia B Poccuu.

2. B Poccumn otcytcTBYeT cTaHgapT no
OUUDPOBKE PEHTTEHOBCKUX CHUMKOB. Ero

WERKSTOFFPROFUNG - UMWELTSCHUTZ
77/ MEDIZINTECHNIK - SICHERHEITSTECHNIK

IU nuTEPIOHHC

co3[aHWe U BHeLpeHWe BUAMTCA BecbMa
aKTyanbHoOM 3agadvew. [pu 3ToM HeobXxo-
AMMO Y4UTbIBaTb KaK OTEYECTBEHHbIe CTaH-
[apThbl, TaK U MeXAYHaPOAHbLIN OMbIT.

3. MexayHapoaHbin ctaHgapt ISO 14096
ABNSETCA  BOMIOWEHUEM  MHOrOMETHErO
onbitTa paboTbl rpynnbl  pas3paboTyUKOB,
OfHaKO psia ero TpebGoBaHWM  BbIMS-
OAT  HENOrMYHbIMWM M 3aBbIWEHHbIMMU.
B YyacTHOCTW, KaK MoKasaHo B CTaTbe, BO3-
MOXHOCTb MPUMEHEHUS AuUruMTansepa ans
OUMPPOBKM CHUMKOB C MWHUMAsIbHBIM WC-
KaXeHWeM 3aBUCUT OT TUna NAeHKU U NnoT-
HOCTU CHUMKa. B cBf3u C 3TUM, BeNM4MHa
[OMYyCTUMOM  KOHTPACTHOM YyBCTBUTENbHO-
CTVU MO OMTMYECKOM MMIOTHOCTU He [OMKHa
ObITb KOHCTaHTOM [N19 BCEX TUMOB MIEHOK
W NIOTHOCTEN CHUMKOB, a A0/IXKHa 3aaBaThb-
€ HabopPOM KPMBbIX, 3aBUCALLMX OT MIOTHO-
CTU CHUMKA, A1 KaXKAOoro TMna naeHKu.

Tpe6oBaHusa ctaHgapta ISO 14096 no
NPOCTPaAHCTBEHHOMY pa3peLleHnto npea-
CTaBNSAOTCHA  HECKONbKO  3aBblWEHHbI-
MU NO OTHOLUEHWUIO K POCCUMCKUM Tpebo-
BaHUSAM K HEpPe3KOCTH, chegyiowum u3
[OCT 7512-82. bonee T0ro, B fJaHHbIN MO-
MEHT Ha pblHKE BOOOLLE HET HW OAHOro
ouUMDPOBLLMKA, KOTOPbIM yAOBNETBOPS Obl
TpeboBaHMAM Knacca DS no paspelueHuio
ANs 3Heprui KBaHToB MeHblle 200 k3B
W Npu 3TOM MOr 6bl OLUMGPOBLIBATL MNEH-
Ky 3a pa3ymHoe Bpems. B cBa3u ¢ 3tum
TpeboBaHMA K MNPOCTPaHCTBEHHOMY pas-
peLeHnIo He JOMKHbI GblTb CTOMb YKECTKU-
MU, @ AO/MKHblI ONpefenaTbcs paguaLmuoH-
HOW TO/LWMHOM U KNacCcoM YyBCTBUTENbHO-
CTW KOHTPONS.

4. Takum ob6pasom, cyuTaem npaBub-
HbIM He MepeHOCUTb AOCNOBHO TpeboBa-
Hua 1SO 14096 B poCCUMUCKME HOpMa-
TUBHblE aKTbl. PoccuitcKkMe cTtaHgapTbl Ha
OLMODPOBKY PEHTTEHOBCKMUX MIEHOK OOMK-
Hbl 6bITb @JanTMPOBaHbl K CYLLECTBYIOLUM
B Hallewn CTpaHe peanusiM 1 y4uTblBaTb CNo-
UBLLYIOCS Y HAaC NPaKTUKY PEHTFeHOBCKO-
IO KOHTPONS U3aeNnNn.
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MPOMBbILLINIEHHbIV OLlMCppOBLLlMK MnéHokK

0,05—4,0D
(IS0 14096)

11 nn/mm

OundpoBbIBAET HECKOMBKO Y3KIX
NMEHOK OIHOBPEMEHHO

X-Vizor

©)

ver. 3.12.1201

«
| = HogellLlee nporpaMMHoe 06ecneyeHmne
-~ X-Vizor (per. Ne 2012610620);

aBTOMaTN3MpPOBaHHAsA 06paboTKa M306paXKeHui
pasnunyHbix popmaros (B TH. DICONDE);
anropuTMbl MOUCKA W PacLUNgpPOBKU AedeKToB,
(hOpMUPOBaHNE OTHYETOB COMNACHO:

CkaHupyeT 10 25 NNEHOK CMELLIAHHOr0 OCT 7512,

pa3mepa B NakKeTHOM pexume, CTO lasnpom Ne 2-2.4-083-2006,

YTO 3HAYMTENLHO NOBbLILLAET CTO lasnpom Ne 2-2.3-561-2011,

NpPOW3BOANTENLHOCTb Pl TpaHcHedTb 19.100.00-KTH-001-10 (c n3m.)

N 3O DEKTUBHOCTb P MI' boBaHeHKOBO-YXTa 1 ap.




@ﬂﬂWCﬂm'ﬂdt CVICTEMbI KOMMIbIOTEHOI pauorpacpu Duerr-NDT

B CkaHupyloLLee pa3peLleHune oT 25 MKM, cepTudukat 6 , i
BAM* no knaccy yyscteutensHoctn IP1/40 ctanpapta y 4
EN14784-1; ' : |

B MuHuManbHble rabapuTbl 1 Bec - Bcero 21 Kr, i i ||' l
BKJI0Yas CTUpatoLLee YCTPOUCTBO; I

B Huskoe sHepronoTpebnenue - Bcero 120 Br, 4 | .
C BO3MOXHOCTbO paboTbl B TEHEHUE HECKONbKMNX y / |

4acoB 0T akkyMysniaTopa 24 B; C) | |
: i

M Bbicokas HaOeXHOCTb - pa60TaeT B rnoJieBblX
yCNnoBuAX U B nepenBunXHbIX na6opaTopMﬂx;

B HoBelilwee nporpamMMmHoe obecneverue “X-Vizor”
(cBupmeTtensctso o peructpauun Ne 2012610620), /
nosBossioliee paboTaTb B COOTBETCTBUM C \ {
FOCT 7512, /
CTO lNasnpom Ne 2-2.4-083-2006,
CTO lNasnpom Ne 2-2.3-561-2011,
P TpaHcHedTb 19.100.00-KTH-001-10 (c n3m.). |y o

* ®epepanbHblil MHcTUTYT UccnepoBanua
n TectupoBaHus maTepuanos, bepnux, Nepmanus.
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