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FTOCYAAPCTBEHHDIA CTAHIAPT POCCHACKON ¢EINEPALHH
S

ONPERENEHHE MAKCHMAJIBHOTO CUMMETPUHYHOTO
PALHAUHOHHOIO Nnojsi PEHTTEHOAHATHOCTHYECKORA TPYBKH
C BPAUIAIOIMHMCSA AHOLOM

Determination of the maximum symmetrical radiation field from
a rotating anode X-ray tube for medical diagnosis

Jarta sBegenna 1996—01—01

0 BCTYMJIEHHE

Beaeactue nosuiwenus [TOTJIOLIEHHWUS PEHTIEHOBCKOIO
HU3NYYEHHUA AHOOOM PEHTTEHOBCKOW TPYBKH B yraoseix
Hanpasnewusx MOLHOCTb BO3QYIIHON KEPMbl ymenbwaer-
ca K kpaasm PAIHALIMOHHOTO T1OJI{ B nanpaBnenusx, o6pasyio-
wux ¢ nosepxHocToio AHOJIIA Manble yrasl.

C apyro# cropons, MOILHOCTb BO34YVIIHON KEPMbl &
PAIUALIMOHHOM T10JIE ymenbaercs B Hanpasaenun ot OITOP-
HOW OCH Kk kpasiM noJisi B COOTBETCTBHH ¢ 33aKOHOM OGPaTHHX KBaA-
patos paccrosuuit or POKYCHOTO ITATHA.

IMOTJIOUIEHHUE B marepnane MUIIEHHU saunser na KAYECT-
BO U3JIYUEHUSY takxe, kak # Ha MOIIHOCTb BO3AYIIHOM
KEPMDBI; takum o6pasom, Ha pesy.bratel H3Mepennit MOIIHOCTH
BO3OYIIHOM KEPMbI Bausier OOITO/THUTEJIbHAS ®WJIbT-
PALMA 8 ITYUYKE HU3JIYUEHHS.

[TosToMy H3MepuTesbHAs YCTAHOBKA B COOTBETCTBHM C HACTOSIUIMM
crauaaprom Bkawdaer JOIOJHUTEJ/IbBHBIMT ®UJIBTP onpege-
gennol seauuunsl 8 [TYUKE U3JTYUEHUSL.

KpoMe Toro, Ha pacnpesesesne MOUIHOCTHU BO3AYIIHOM
KEPMBI Bausior:

— PACCESHHOE U3JIYUEHHE or npeaMeros, Haxoaaliuxcs B
MYYKE HU3J/IYYEHHS;

— noJoxenue npeameros 8 [TIYUKE U3JTYUEHMUSI.

Hspaune oduuHasbHOE
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nOSTOMy H3MEPHTCAbHAA YCTAHOBKA HCKJ/IOYAET HAJHUYUC KAKOro-
aubo npeamera 8 [TYUKE U3JIYVUEHHS, kpome NOMNOJIHHUTEJb-
HOT'O ®HUJIbTPA 8 ycTaHOBAEHHOM NOJIOKEHHH.

XapakrepHoe pacnpepenenne MOUIHOCTHU BO3YLIHOW
KEPMBI npeacraBneno Ha pucynke 1.
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Paccmarnue

— QOKYCHOE TMATHO; 2 — YTOJl HAKJIO-
HA 3EPKAJIA K OCH AHOOA; 3 — OHOPHAH
OCb; 4 — HOpMHDOBaHHOE DacCTORHHe; 5 — HOp
MHPOBaKHOE MAKCHMANbLHOE CHMMeTpHuHOe PAIXHA
HHYOHHOE MOJIE

Pucynok | — XapaxtepHoe pacnpemeneHde otrocutesbdoii MOUIHOCTU
BOOYIIHOW KEPMBbI Baoab ocHoBHON ocH X MaKCHMaJbHOTO CHMMETPHYHO-
ro PAODUALLTMOHHOIO 1oJis

1 OBJIACTb PACNIPOCTPAHEHHS H LLEJb

I.I Ob6aracte pacnpocTpaneHus

Hacrosamnit cranpapr pacnpocrpansierca na bBJIOKH HCTOYHHU-
KA PEHTTEHOBCKOI'O U3NYUYEHHUA u va PEHTTEHOBCKHUE
HU3JYYATEJIH, Brawualomue B ce6s PEHTTEHOBCKYIO TPYB-
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KV C BPAIIAIOIIMMCST AHOIOM, ucnoasayeMsie 8 MEIH-
UHHCKOW JTYYHEBOW IHATHOCTHKE 115 MeTOAHK, B KOTOPHIX
PEHTITEHOBCKOL M30OBPA)KEHUE noayuaercs oOnHOBpeMeHHD
Bo Bcex Toukax [IOBEPXHOCTH IMPHMEMHHKA H3O0BPAXXE-
HHS.

Ecan Her  npoTHBOMOiOAULIN  yKaszanuil, HacTOSUNE cTanmapr
pacnpoctpausierest na PEHTIEHOBCKIM H3JYYATEJb ¢ HoBolt
(ue GuBwell B ynorpeGachun) TPYBKOWM C BPAIIAIOIIIHUMCSI
AHOIOM,

Hacrosiuuii crasnapr ne pacnpocrpausiercs va BJIOKH HCTOUY-
HUKA PEHTIEHOBCKOI'O U3JIYYHEHUS u va PEHTTEHOBC-
KHE HU3JAYUYATEJIU cneunaabhoro nasHadenisi, Takue, Hanpumep,
KOTOpHIC MpcaHa3nauensl a4as 6onee 3nauntenbHux uaMmenenuit MOIIL-
HOCTHU BO3AYIIHOM KEPMDbI nan ocobuix pacnpeneneHnii.

1.2 Heuns
Hacroawuii cranaapt onuchiBaet Metoj onpenesieHHs HanboJblue-

ro PATMALIMOHHOT O T10JI§l, umMewliero CHMMETPHUHYIO TreoMeT-
pHio, Ha HOpMHpyeMoM paccTostun ot ®OKYCA MSITHA, ans  koro-
poro npouenr MOLIIHOCTH BO3YUIHOM KEPMBbI no ocHoBHbIM

OCAIM He HHXKe J0ONYCTHMOro 3HayeHHs.
Tpe6oBaHus, oTpaxaiouine NoTpeGHOCTH IKOHOMHKH CTpaHH, 10

TEKCTy CTaHRapTa BbiAeJIEHbl KYPCHBOM.

2 HOPMATHBHDBIE CCBbIJIKH

B nacrosiem CTAHAAPTE HCNONB30BAHLI CCHITKH Ha cheldyloline

CTaHAapTH:
FOCT 9160—91 Marepunann dortorpaduyeckne Ha npospavHofi
noanoxke. Meron 0611eCEHCHTOMBTPHUECKOTO HCTILITAHHS MHOTOCNOM-
HbIX UBeTO(OTOrpathHuecKUXx MaTepHaJsoB
FOCT 10691.0—84 Marepnann dororpabnyeckue depHo-6enbie
rajoreHuiocepeGpsaHbIe Ha Mpo3pauHoil noaloxke. Meron obuieceHcH-

TOMETPHYECKOTO HCNbLITAHHA

3 MAKCUMAJIbLHOE CUMMETPHYHOE
PARHALLHOHHOE NMOJE

31 OpuHeHTauusds MaKCIMaJlbHOTO CHMMETPHYHO-

ro PAZHAIIMOHHOTO ITOJIS
Ins onpeneaewnst cummerpyunoro PATHUALIMOHHOTO T10JI

pacnpeieienue MOUIHOCTH BO3AVIUWHOW KEPMbI nonxuo ua-
MepSATLCH BAO/bL ABYX OCHOBHBIX OCefl B MIOCKOCTH H3MepeHHi B COOT-

BETCTBHH C PHCYHKOM 2.
3
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/ — npogoabHast ocb BJIOKA HCTOYHUKA

PEHTTEHOBCKOIO M3JIYYEHHS uaw PEHTIE-

HOBCKOTO H3JIYYATEJA; 2 — ®OKYCHOE

MNATHO: 3 — ONOPHAS OCb; 4 — ocHoBHa®n

ock X; 5§ — HOPMH{POBarroe MAKCHMALbHOE CHMMET-

pruHoe PAAHALUMOHHOE JIOJIE. § — ocHoBHas
ock ¥; a — PAOMAIIHOHHOE TOJE

PucyHok 2 — OpueHTauMsi  MaKCHMaJAbHOro
cumMerprytoro PATUALLMOHHOTO M0OJ14

OcHoBHas ocb X sBasiercs npoekunedt no OTTOPHOMY HATIPAB-
JIEHHIO nponoavroit ocu PEHTFEHOBCKOI'O HM3JIYUATEJA,
CABUHYTO# MapaJJesbHO caMoii ce6e TakUM 06pa3oM, YTO OHA DPOXo-
aut uepes POKYCHOE TTATHO.

OcHOBHas ocb ¥ sIB/ifeTCA NepneHAHKYJNSDHOH MO OTHOLIEHHIO K
ocH X.

e ocHoBHble ocH mepecekyTcsi Ha OTTIOPHOM OCH.

Opuenrauus MakcuManbHoro cHMMmerpHusoro PAIUALIMOHHO-
'O MOJIY] npuseneHa Ha pHCYHKe 2,

Ecau rpannua PAIMALIMOHHOTO TMOJIS u3-3a ¥YIVIA HAK-
JIOHA 3EPKAJIA K OCH AHOJIIA (3¢¢dekT ckoca) mpoXoauT mo
JNMHHY, HapaBJieHHe KOTOPOH OT/NHYAeTcs OT NEPNeHAUKYJAAPHOH K
npojonavuoit ocn PEHTTEHOBCKOI'O U3JIYUATEJISl. ocHoBHas
ocb X dOMKHA 6BITh COOTBETCTBEHHO OTDEryJHpOBaHa.

32 Pacnpenenenne MOILHOCTH BO3AYHUIHOM
KEP MBI

Makcumanbhoe cummerpuunoe PAIHALIMOHHOE TIOJIE aonx-
HO onpenenfTbeA kax pasmep HauGonswero PAJIIMALIMOHHOIO
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[TOJISI na nopMmupyemom paccrosiiuu ot POKYCHOTO ITATHA  n
cuMMerpuyHoro no orvouennio k OTTOPHOM OCH, c¢ kpasamu, na-
pannenbHHMH OCHOBHBLIM OCIM, B Npejielax KOTOPOro YMeHblUleHKe OT-
nocurenphoit MOUIHOCTH BO3IOYUWIHOM KEPMbI Bross ocHos-
HBIX oceil He npesbiaer 70 % MOLIHOCTH BO3AYUIHOH KEP-
MbI wa OTTOPHOMN OCH.

33 Makcumaabnas MOIIHOCTb BO3AYUIHOM
KEPMbl

Hu B oanofi Touke ocnosumix oceit MOULTHOCTb BO3OYUIHOW
KEPMDI He noaxna npeswmwats 110 % MOIIHOCTH BO3OYUI-
HOW KEPMbI va O[TOPHOH OCH.

4 W3MEPEHHE PACNPENENEHHA
MOIUHOCTH BO3AYIIHORA KEPMbI

Pacnpenesenne MOITHOCTH BO3AYIIHOW KEPMDbI uameps-
ercs npH npoussoicrse [IPIMON PEHTTEHOTPAMMBI nyTeMm ee
REeHCHTOMETPHPOBAHUA B COOTBETCTBHH C NMPHJOKEHHEM HJH IMOCPEACT-
BOM APYroro AO3HMETPHYECKOrO H3MepeRHHS ¢ MNOAOGHOM pa3pelnaio-
e cnocoGHOCTBIO.

4] HaMepuTtenbHas ycTaHOBKaA

Ha paccrosinun, paBHOM 75 % MHHEMaJIbHOrO HOPMHPYEMOro pac-
CTOSIHHA G PAJJUAIIMOHHOTIO TIOJIS or ®OKYCHOTO ITAT-
HA, nomewtaercs JOIMMOJIHUTEJIbBHBIFT ®HUJIBTP B cootBeTcTBHH
¢ Tpe6oBaHHAMH O KauecTBe TaGaHUb 1, pa3aMepsl KOTOPOTro AOJIKHK
OLITb OCTaTOUHBIMH, HTOGH NMepekphiTh Bech [TYHOK U3JTYUEHUS.

Ta6anua | — KavectBo H3nyueHus

HOMHHAJIbHOE AHOX-
HGE HANPSXEHHWE

Unax + K

JONMOJHUTEJbHBIR
OHUNBTP TonuwHKHa anOMH-
HHA, MM

TPEBYEMOE AHOIHOE
HAMPS)XEHUE U. xB

30U max <50 5 30
50< U max <75 10 50
75<Umax T125 20 75
125< U max 20 76 u 125

InockocTb H3MEPEHHS JOJKHA pPasMellaTbcsi Ha HOPMHPYEMOM
(bix) paccrosuun (ax) a PAAMALIMOHHOTIO I10J1 or ®OKYC-
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HOTO MATHA nepnenaukyaspuo no ortuomwennio x OIMOPHON
OCH c norpewrHocTtbio He 6odee 0,04 pan (~2°).

Ecau npu npoBeseHny cneLinanbHoi HOPMHpPYeMO#i MeTOAHKH pPeHT-
revoanartoctuku I[IJIOCKOCTb NMPHEMHHUKA PEHTITEHOBCKO-
FO U3OBPAXKEHHS He siBasietcsi nepneHAHKyAApHO ONOPHO#t OCH,
MJIOCKOCTh H3MEPEHHA NOJIXKHA COBNAAaTh € [MJOCKOCTBLIO, HOpMHpYe-
MO AAst 3TOH METOAHKH C MorpewwHocTbio He Gonee 0,04 pax (~2%.

B obleM, H3MepHTe/IbHash YCTAHOBKA JAO0JIKHA CBECTH K MHHHMYMY
PACCEAHHE u OBPATHOE PACCESHHE,

TpebyeMas M3MepHTe/bHas YCTaHOBKAa MPEACTaBNeHA HA PHCYHKe
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| — ®OKYCHOE NTHO: 2 — HHAGPATMA;
3 — OIOPHAS OCb; 4 — IONOJIHHUTEJILHHIMA
GUJIBTP no tabanue 1; § — NAOCKOCTb H3MePeHHs
Ha paccTosHuu ap,. i 6 — PAOAHALHOHHOE

MOJIE Ha DACCTOAHHK @ ini 7 — MAOCKOCTb H3-
MeDeHHA Ha paccrosuud a; 8 — PAJAHALIHOH-
HOE TNMOJIE Ha paccTOfHUM a

Pucynok 3 — HamepHTeabHas ycTaHOBKA

42 YcnoBHS H3MepeHUS

AHO PEHTTEHOBCKOW TPYBKMH nonxen Bpatatbes.

AHOOHOE HATIPSI)KEHHUE nonxHo cooTBeTcTBOBaTh 3Haue-
HHAM, YKa3aHHBIM B Tabauue 1.

JoauMeTpHuecKHe H AEHCHTOMETPHYECKHE YCAOBHA ROJIXKHBL GbiTh
TaKOBH, YTOOH yCOBeplIeHCTBOBAKHE NeTeKTOPHOH CHCTEMb! He BHI3hi-
BaJI0 3HAYHTENLHOrO H3MEHEHH: ONpelessieMblX Pa3MepoB.
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5 OULEHKA u ¢opmMyanpoBaHHe cCOOTBETCTBHA

51 OueHKa COOTBEeTCTBHA

Baoab OCHOBHBIX OCeil MakCHMaJbHOI'O CHMMETPHYHOIO HOPMHpYye-
moro PAIHMALIMOHHOTO [MTOJIS HH 04HO U3 OTHOCHTEJNbHBIX 3Ha-
yenuit MOUIHOCTHU BO3AYLIHOW KEPMDbI, onpesensieMbx 8
COOTBETCTBHH C Pa3jienoM 4, He JOJKHO ObiTh HHXe 3HaUeHHs, ycTa-
HOBJIEHHOrO B pa3jene 3.

52 GopMynHpoBaHHe COOTBETCTBHSA

[Tpn GopMyJHPOBAHHH COOTBETCTBHA TPEOOBAHHAM HACTOALLero
CTaHAapTa A0NKHO ObiTh YKa3aHO MO MeHblueli Mepe MaKCHMaJbHOE
cummerpuyioe PAITMALIMOHHOE TI1OJIE, cooTBeTcTBYIOllee HaH-
meHbueMy paccrostuio or POKYCHOI'O TMATHA, koTopoe ycranos-
aeno anss BJIOKA UCTOYHHUKA PEHTTEHOBCKOI'O H3JIYUE-
HUSA uwau ana PEHTTEHOBCKOTO HU3JTYYATEJIA.

CooTBeTcTBHE MaKCHMaJbHOro cummerpuyioro PAITHALIMOHHO-
'O MNOJISA Tpe6oBaHHAM HacTOsILIEro cTaHaapTa A0JXKHO GOpMYJIHPO-
BaTbCs CJaeAyIOWHM 06pasoM:

MakcumanbHoe cummerpuuHoe PAIIHALIMOHHOE I1OJIE
MM/ . . . H MM* Ha pacCTOSIHHH OT (DOKYCHOro nsitHa . . . MM*
Mo HacTosilleMy CTaHAApTYy.

Kom6unauun 3nauvesnin PAIMALIMOHHOTIO IOJIY u paccros-
HHiI MOryT GbiTb AaHbl B opme TabaHLB HAHM B BUAe rpadHKa.

* Pasmepn MakcuMaabhoro cummerpuunoro PAIMALIMOHHOTO TIONA n
ero paccrosnne or ®OKYCHOTO [I5ITHA. Tlepsnift pasmep npsmoyronbHoro PA-
AWALIMOHHOTO TITOJISl — pasmep B HanpaBJeHHH, Tapa//eNbHOM NPOLOABHOA
oct BJIOKA MCTOYHUKA PEHTIEHOBCKOI'O U3JIVUEHUA wuau PEHTTE-
HOBCKOI'O U3NTYYATENISA (cM. pucyHok 2).
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TPHIOXEHHE A
(o6a3areatHoe)

Onpeaeaenie MOULHOCTH BO3AYUWIHOA KEPMDI nocpencrrom
JACHCHTOMETPHYECKOFO PEHTTEHOrpaHuecKoro HamepeHun

B1 PEHTTEHOTPA®HYECKAS NMJIEHKA

PEHTTEHOTPA®UYECKAS TIJIEHKA  poaxusa 6ute DE33KPAHHOH
TIJIEHKOH, rpaanent xapakrepncTiueckoil KpHBofi KoTOpofi (3aBHCHMOCTb NJOTHOC-
TH novepuenna D ot aorapugma sxcnosuuuy — logie K) anveen no kpaihnehi mepe
B Ananasone aubGy3HLX NAOTROCTER ToYepHeHHN B npoxoxsuieM cpere ot 0,5 no

1,6.
PEHTTEHOTPAG®UUYECKAS TJIEHKA noaxua nokpbisath He wmenee 105 %
PAOUAUHWOHHOIO NOJIA Bo Bcex HanpasaeHHAX.

B2 YCJIOBHA OBJIYHEHUA

PEHTTEHOTPAOUUECKASA TMJIEHKA nomkHa 3KCRONHPOBATHCH TaKUM 06-
pa3oM, uTo6H Noc/ie NPOSIBJACHUS MONYYHTL HA YYaCTKaX HauGOABUIETO NOYEPHEHHS
AnG¢y3HYI0 NAOTHOCTL movepHenus ot 1.0 no 1.4

B3 UBMEPEHHE NJOTHOCTU NOYEPHEHUA

Tonyuennas TakuMm o6pazom TIPIMASI PEHTTEHOTPAMMA cxannpyetcs
nocpeACTBOM aeHcHTOMeTpa. [auha n wHpHHA Wean neHcuToMeTpa (WM AHaMeTp
B Cayyae KPYIJIOrO OTBEPCTHA) He JOMKHMN NPeBHWaTh 2 MM,

OnTtHueckan naornocth nouephenns PEHTTEHOFPAMMD! noaxua onpene-
asmeca no FT'OCT 9160, TOCT 10691.0.

B4 Onpenenenve MOIMHOCTH BO3AVIHHOA KEPMbI

3uayeHHs MJAOTHOCTH NMOYEPHEHHS, NPEBHINAIOUIAE 3HAYEHUS NJAOTHOCTH Hax moa-
JNOXKKOA M ByaJbio, NOMKHB npeo6pasosuiBaTecst B 3Havewys MOIIHOCTU BO3-
JOYIIHON KEPMBbI ¢ noMouwpbio XapakTepucTHUECKOR KPHBOH HCNOMb3yeMol naen-
KH, 3Ta XapaKTepHCTHYeCKas KpHBAsi CTPOHTCA C HCMOAB3OBAHHEM HAEHTHUHOA TJEH-
KH, 3KCMOKHPOBAHHOM! MPAKTHYCCKH M MPOSABICHHON b TCX XKC YCJOBHAX, B KOTOPHX
noayduena [TPAMAS PEHTTEHOTPAMMA,

Honyckaerca onpedesenue xapakrepucTuqeckoi kpugod GAR UCROAL3YEMO20 TU-
NG NAEHKU C NOMOWbIO CBETOBOZO CEHCUTOMETPA.
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